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ABSTRACT This Final Environmental Impact Statement (FEIS) discloses the environmental impacts from the 
Wyoming Water Development Commission's plan to provide late-season irrigation water to the Savery-Little Snake 
Water Conservancy District. Construction of this project would require a Clean Water Act, Section 404, Dredge and 
Fill permit from the U.S. Army Corps of Engineers and a right-of-way from the U.S. Bureau of Land Management. 
Five alternatives were selected for in-depth evaluation in the FEIS: Sandstone dam and reservoir, High Savery dam and 
reservoir, Dutch Joe dam and reservoir, conservation, and no-action. The reservoirs would range in size from 330 to 
482 acres at normal pool elevation and would supply 12,000 acre-feet of late-season irrigation water with a frequency 
of eight out often years. The applicant's preferred alternative, the High Savery dam and reservoir with a minimum 
pool, would significantly impact water, vegetation, wetlands, wildlife, cultural resources, and endangered species. 
Downstream flows would be reduced during the spring and increased in the summer. Average annual flow in the Little 
Snake River would be reduced 10,800 acre-feet. The reservoir would interrupt the normal transport of stream 
sediments and scour a portion of the stream bottom downstream of the dam. Changes in TDS concentrations are 
seasonal and temporary and do not represent a change that would adversely alter the quality of the existing stream 
habitat. The 482-acre reservoir would inundate 8.4 miles of permanently flowing streams, 16 acres of wetlands, 52 
acres of riparian shrublands, 482 acres of seasonal range for elk, mule deer, and pronghorn antelope, and 11 cultural 
resource sites potentially eligible for the National Register of Historic Places. Impacts to the Savery Creek channel 
would be minimized by the installation of grade control structures downstream of the dam. The lost wetlands and 
riparian shrub lands would be replaced by the creation .of new, or the enhancement of existing communities along upper 
Savery Creek. The lost big game range would be mitigated by the enhancement of a similar amount of existing range. 
The increased summer base-flow in Savery Creek would improve habitat for trout. The reservoir's minimum pool 
would be used by the Wyoming Game and Fish Department as a brood site for a state sensitive species, the Colorado 
River cutthroat trout, whose offspring would be used to enhance the species' population in the Little Snake River basin. 
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SUMMARY 

INTRODUCTION AND PROPOSED ACTION 

The Wyoming Water Development Commission (WWDC) proposes construction of a dam and 
reservoir on Savery Creek in Carbon County, Wyoming, to supply late-season supplemental 
irrigation water to Wyoming water rights holders in the Savery-Little Snake Water Conservancy 
District. Because construction of the dam would place fill materials in Savery Creek and 
inundate land administered by the U.S. Bureau of Land Management (BLM), WWDC has 
applied to the U.s. Army Corps of Engineers (Corps) for a permit, pursuant to Section 404 of the 
Clean Water Act, to discharge dredged or fill materials into the waters of the United States and 
for a right-of-way from BLM. The consideration of these applications constitutes federal action 
that requires the preparation of an environmental impact statement pursuant to the National 
Environmental Policy Act of 1969 (NEP A). 

This Environmental Impact Statement (EIS) was prepared in accordance with Council of 
Environmental Quality (CEQ) regulations 40 CFR Parts 1500 through 1508 implementing NEP A 
and provides a complete and objective analysis of environmental effects of the proposed project 
and its reasonable alternatives. 

An earthen-fill dam would be built on Savery Creek approximately 42 stream miles upstream 
from the Little Snake River. At normal pool elevation, the reservoir would have a surface area of 
482 acres and a storage volume of 22,433 acre-feet (AF). Maximum depth in the reservoir would 
be 130 feet. Water would be stored in the reservoir during the spring when flow in Savery Creek 
is high from snow-melt. Water for irrigation, 12,000 AF, would be released between July 15 and 
September 15. A 51-foot vertical change in the reservoir's pool elevation would be expected 
during the growing season. The reservoir would maintain a minimum pool of 5,724 AF. This 
pool is sized to accommodate approximately 14,600 adult Colorado River cutthroat trout (CRCT) 
which the Wyoming Game and Fish Department (WGFD) would use as brood stock for the 
regional species recovery plan. 

PURPOSE AND NEED 

The purpose of the proposed project, known as the Little Snake Supplemental Irrigation Water 
Supply Project (LSSIWSP), is to provide 12,000 AF of late-season irrigation water 8 out of 10 
years to lands in the Little Snake River basin over a project life-span of 100 years. The water 
would be used to reduce the existing amount of unrealized agricultural productivity currently 
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caused by the lack of a late-season irrigation water supply. As such, this water would not serve 
as a basis for granting new water rights and would only be used on lands that are currently being 
irrigated with water under Wyoming water rights. 

The normal appropriation of water for irrigation as per Wyoming Water Law is one (1) cubic 
foot of water per second (cfs) for every 70 acres permitted. Wyoming statutes allow for the 
diversion of one (1) additional cfs during times when sufficient flow exists to meet all other 
water rights. After investigating the minimum amount of water that should be supplied on a 
supplemental basis to supply crop needs during the late-season, WWDC established a minimum 
of 0.5 cfs per 70 acres. Supplemental water would be provided for a two-month (61-day) period, 
between July 15 and September 15. This rate converts to 0.864 AF of water per acre of irrigated 
land. 

An analysis of 1983 infrared aerial photography indicated approximately 73 percent of the lands 
in the Wyoming portion of the basin with Wyoming water rights were actually irrigated. 
Applying this percentage to the lands in the Colorado portion of the basin yields a total of 17,460 
acres of land in the Little Snake River basin that is actually irrigated under Wyoming water rights 
permits. Based on 0.864 AF of water per acre of irrigated land, a nominal need exists for 15,090 
AF of water for supplemental, late-season irrigation water. 

ALTERNATIVES 

A total of twenty-six alternatives were evaluated to identify those best suited to meet the need for 
12,000 AF of late-season irrigation water. These alternatives included 22 dam and reservoir 
alternatives, two groundwater well field alternatives, groundwater recharge, and conservation. 
The 25 structural water supply alternatives (dams and reservoirs, well fields and recharge) were 
identified in previous water supply studies in the Little Snake River basin. The alternatives were 
evaluated using a step-wise screening process to determine which would be evaluated in detail in 
the draft environmental impact statement (DEIS). The first step, engineering feasibility and 
geologic criteria, eliminated one reservoir alternative because landslides made the dam site 
unstable. The second step was a comparison of the effective cost of water provided by the 
reservoir alternatives and capacity considerations for the groundwater alternatives. The 
alternatives were ranked by the cost per AF of yield. Sixteen alternatives, including deep aquifer 
groundwater, exceeded twice the cost of the least expensive alternative and were eliminated from 
further consideration. The alluvial groundwater alternative was eliminated because alluvial 
groundwater'is considered as surface water in Wyoming and any new wells for the LSSIWSP 
would have junior water rights. Adequate aquifer storage was not available for the groundwater 
recharge alternative. Two more alternatives were eliminated from further consideration in the 
third screening step - a preliminary environmental evaluation. Of the five remaining alternatives, 
one reservoir alternative was eliminated because it could not provide the necessary 12,000 AF of 
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late-season water. The remaining alternatives were the Sandstone dam and reservoir, the High 
Savery dam and reservoir, the Dutch Joe dam and reservoir, and conservation. 

A fifth alternative, no-action, was also included in the EIS. The no-action alternative is an 
essential part of every EIS, as set forth in the CEQ NEPA regulations. In terms ofNEPA, the 
"no action" alternative is defined as how the project need would be met without a Federal permit. 
For the proposed project, the action required by the Federal Government would be the issuance 
by the Corps of a Section 404, Dredge and Fill permit for the affected waters of the United States 
and the granting of a right-of-way from BLM. In this case, the no-action alternative is defined as 
no construction and no provision of late-season supplemental irrigation water. The conservation 
alternative would not require federal action but is included as a separate alternative. The no
action alternative is included to help establish the base from which the final alternatives are 
evaluated. 

The Sandstone dam and reservoir water supply alternative would be located on Savery Creek, 
approximately 10 miles upstream from the Little Snake River and has been proposed in two 
sizes. The version with a minimum pool would have a surface area of approximately 370 acres, a 
normal operating pool capacity of approximately 15,800 AF, and a yield of 12,000 AF of late
season, supplemental, irrigation water eight out of ten years. Maximum water depth of the 
reservoir would be approximately 95 feet. Vertical water level fluctuation could be as large as 47 
feet. The minimum pool would have a storage capacity of approximately 3,100 AF and would 
provide a permanent fishery and other recreational opportunities. The minimum pool would 
however not be feasible for maintaining a CRCT brood source (Section 4.6.4.2.1). The dead 
storage pool would contain approximately 100 AF of water. Reservoir storage would be 
sufficient to provide a minimum flow water release equal to the lesser of natural inflow or 24 
cubic feet per second (cfs) to protect downstream aquatic habitats. 

The Sandstone dam and reservoir alternative without a minimum pool would have a normal pool 
surface area of330 acres, a storage capacity of approximately 12,600 AF, and a yield of 12,000 
AF of late-season, supplemental, irrigation water eight out of ten years. The reservoir would 
have a maximum depth of approximately 85 feet. The vertical fluctuation in water level between 
the spring filling period and the end of the irrigation season could be as large as 75 feet. Only a 
dead pool with a storage capacity of approximately 100 AF would remain at the end of the 
irrigation season. Reservoir storage would be sufficient to provide a minimum flow water 
release equal to the lesser of natural inflow or 24 cfs. 

Both versions of the Sandstone dam and reservoir alternative are expected to thermally stratify in 
the summer; however, the onset of stratification would be delayed because of reservoir filling 
and the duration of stratification would be shortened because of the release of water for 
irrigation. As a result, itis.-unlikely that the bottom layer of-water in the reservoir would have 
time to be'come oxygen depleted. Water quality in the reservoir would likely be lower in 
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turbidity, alkalinity, nitrogen, and phosphorus, but higher in chlorophyll, relative to the incoming 
stream water. A multi-point release structure would allow water from different depths within the 
reservoir to be released and provide control over the temperature of the water discharged into 
Savery Creek. 

The High Savery dam and reservoir water supply alternative would be located on Savery 
Creek approximately 42 miles upstream from the Little Snake River and has also been proposed 
in two sizes. The High Savery dam and reservoir with a minimum pool would have a surface 
area of approximately 482 acres, a volume of 22,433 AF at normal pool elevation, and a yield of 
12,000 AF of late-season, supplemental, irrigation water eight out often years. Maximum depth 
in the reservoir would be 130 feet. A 51-foot vertical change in the reservoir's water elevation 
could be expected during the growing season. The minimum pool would have a storage capacity 
of 5,724 AF. The volume of the minimum pool is sized to accommodate approximately 14,600 
adult CRCT which the WGFD would use as brood stock for the regional species recovery plan. 
The dead storage pool would have a volume of 48 AF. Reservoir storage would be sufficient to 
provide a minimum flow water release equal to the lesser of natural inflow or 12 cfs to protect 
downstream aquatic habitats. 

High Savery dam and reservoir without a minimum pool would occupy approximately 420 
surface acres, contain 18,000 AF of water at normal pool elevation, and yield 12,000 AF of late
season, supplemental, irrigation water eight out of ten years. Maximum depth would be 
approximately 120 feet. Up to a 105-foot vertical change in water level could occur between 
May and October. The dead pool would have a storage capacity of 48 AF. A minimum flow 
water release equal to the lesser of natural inflow or 12 cfs will be provided. 

Both versions of the High Savery dam and reservoir alternative are expected to thermally stratify 
in the summer and would have water quality characteristics similar to the Sandstone alternative. 
A multi-point release structure would allow water from different depths within the reservoir to be 
released. 

The Dutch Joe dam and reservoir alternative would be located on Dutch Joe Creek 
approxirrlately 2 miles upstream from the Little Snake River. At normal pool elevation, the 
reservoir would cover approximately 300 surface acres and have a volume of 14,400 AF. 
Approximately 150 acres would be impacted by the water supply pipeline and canal from Savery 
Creek and the canal from Dutch Joe Reservoir to Savery Creek. The reservoir would yield 
12,000 AF of late-season, supplemental, irrigation water eight out of ten years. The size of the 
reservoir can not be increased to include a minimum pool because the of physical site limitations. 
The water to fill the reservoir would be diverted from Savery Creek and transported to the 
reservoir in a pipeline and canal. A minimum flow past the diversion structure equal to the lesser 
of natural flow or 24 cfswould be maintained in Savery Creek to protect downstream aquatic 
habitats. All water stored would be released by the end of the irrigation season, leaving only a 
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dead storage pool containing 100 AF of water. The Dutch Joe reservoir would have a maximum 
depth of approximately 122 feet. Water surface elevation could vary during the growing season 
by as much as 114 feet. Because Dutch Joe Creek is intermittent, no minimum flows would be 
released. Water held in Dutch Joe reservoir is expected to thermally stratify during the summer. 
In addition, water released initially from Dutch Joe in July would likely be low in dissolved 
oxygen and cold. A multi-level outlet would be included to help increase the oxygen content and 
reduce the temperature difference of waters in Dutch Joe Creek and the Little Snake River. The 
addition of cold water could adversely impact existing natural fish populations in the Little 
Snake River immediately downstream of Dutch Joe Creek 

The conservation alternative would involve changes in agricultural practices within the basin, 
improvements to irrigated lands, and rehabilitation of existing structures facilitating irrigation 
activities. These changes would include: 

• Large-scale conversion of grass pasture to alfalfa 
• Land leveling 
• Purchase, installation, and use of sprinkler systems 
• Intensive on-farm water management including more frequent applications of 

smaller water quantities 
• Large-scale lining of irrigation canals, both major transport canals and smaller on

farm canals 
• Replacement and construction of headgates and diversion structures 
• Placement and use of metering devices. 

Under normal conditions, conservation measures generally reduce water loss and provide a more 
even distribution of existing, available water. However, conservation cannot produce new water 
and conservation cannot save water when water is not available. Without concurrent storage, 
conservation cannot affect the timing of, or the season, when water is available. In the Little 
Snake River basin, late-season demand for water is much greater than the amount of water 
available. Conservation could not provide more late-season irrigation water or sufficiently 
reduce late-season demand to match the existing, limited, . late-season supply. 

Conservation is also not a viable alternative to supply late-season irrigation because: 1) 
insufficient acreage exists within the Little Snake River Water Conservancy District (LSRWCD) 
to provide for 12,000 AF of water savings through conservation and 2) farmers would be 
unlikely to recover the cost of on-farm improvements with increased production or decreased 
water costs. However, to adequately respond to comments received during the public scoping 
process, the conservation alternative was included in the EIS. 

Under the no-action alternative, the--Corps would not issue a Section 404 permit and a dam and 
reservoir would not be built. Because no other water storage facilities, including off-channel 
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storage, exist in the basin, the no-action alternative would not involve initiating any measure to 
provide supplemental irrigation water within the Little Snake River basin. Irrigation and 
livestock husbandry practices would continue in much the same way they. are presently 
conducted. Late-season irrigation water shortages would occur annually, limiting forage 
production and necessitating the continued purchase of hay, wintering livestock elsewhere, and 
premature sale of livestock. The fisheries habitat and recreational opportunities would remain 
unchanged. Although the no-action alternative would not provide any of the benefits of a new 
water supply, this alternative was retained in the EIS because it is required by the NEPA process 
and serves as a baseline against which the impacts of the other alternatives can be compared. 

ENVIRONMENTAL CONSEQUENCES 

The dam and reservoir alternatives for the LSSIWSP would, to varying degrees, significantly 
impact the same natural resources. The impacted resources would include surface water quantity 
and quality, wetlands and other vegetation communities, wildlife, fisheries, threatened or 
endangered species and cultural resources. The conservation and no-action alternatives would 
not significantly impact the natural or human environment. 

The Sandstone dam and reservoir alternative with a minimum pool would affect the flow of 
water in Savery Creek and the Little Snake River. Average monthly discharge in Savery Creek 
at the dam site would be reduced up to 63 percent when the reservoir is being filled in the spring. 
In late-summer, average monthly discharge in Savery Creek would be increased up to 934 
percent. The project's relative impact on streamflows would decline as the distance downstream 
from the dam increased. In the Little Snake River, just upstream from the Yampa River, the 
maximum reduction in average monthly discharge would be 14 percent and the maximum 
increase would be 24 percent. The average annual reduction in flow in the Little Snake River 
caused by the increased irrigation this project would allow would be 9,580 AF. Average annual 
peak flows in Savery Creek just upstream from the Little Snake River would be reduced by 
approximately 120 cubic feet per second (cfs) and delayed 4 days. The project would increase 
the average recurrence interval for out-of-bank flows from 5.2 to 7.8 years. The reservoir would 
trap sediments and release water which, lacking sediment, would scour and down-cut the stream 
channel below the dam. This effect would likely extend downstream until another significant 
source of sediment entered the stream. Most of the water released by the reservoir would be 
diverted for irrigation and lost because of evapotranspiration. The maximum concentrations of 
salts in the Little Snake River at Lily, Colorado are predicted to increase approximately 25 
percent in the fall. Due to return flows, total salt deliveries to the Yampa River will not increase. 
Changes in TDS concentrations are seasonal and temporary and do not represent a change that 
would adversely alter the quality of the existing stream habitat. The U.S. Fish and Wildlife 
Service (FWS) considers the changes and depletion in river flow and interruption of sediment 
transport caused by the 'Project to be a jeopardy to the continued existence of the endangered 
Colorado pikeminnow, humpback chub, bonytail, and razorback sucker. 
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The reservoir with a minimum pool would unavoidably inundate 370 acres including 111 acres 
of sagebrush steppe, 36 acres of grassland meadow, 126 acres of riparian cottonwood, 8 acres of 
riparian willow/alder, 42 acres of aspen and fir/aspen forests, and 25 acres of jurisdictional 
wetlands. The loss of wetlands and riparian vegetation would be significant impacts. 
Jurisdictional wetlands are protected by the Clean Water Act. Riparian cottonwoods and 
willow/alder shrub lands have high value to wildlife and are relatively uncommon in the 
surrounding area. The reservoir would also inundate 370 acres of crucial winter range and 172 
acres of birthing range for elk. About 7 miles of permanently flowing streams containing enough 
habitat to support nearly 400 pounds of trout would be lost. However, increased summer flow 
caused by the release of water for late season irrigation would improve the habitat in Savery 
Creek to the extent an additional 337 pounds of trout could be supported downstream of the dam. 
The reservoir's minimum pool would allow the development of a recreational fishery. Two 
cultural resources sites, which have been determined to be eligible for listing on the National 
Register of Historic Places (NRHP), and one site potentially eligible for listing would be 
inundated by the reservoir. 

The Sandstone alternative without a minimum pool would have essentially the same downstream 
impacts as the with-minimum-pool version because the same amount of water would be released. 
The slightly smaller reservoir, 330 acres, would inundate commensurately smaller areas of 
vegetation communities, big game ranges, and fish habitat. 

The High Savery dam and reservoir alternative with a minimum pool would affect the flow of 
water in Savery Creek and the Little Snake River. Average monthly discharge in Savery Creek 
at the dam site would be reduced up to 89 percent when the reservoir is being filled in the spring. 
In late-summer, average monthly discharge in Savery Creek would be increased up to 1,300 
percent. The project's relative impact on streamflows would decline as the distance downstream 
from the dam increased. In the Little Snake River just upstream from the Yampa River, the 
maximum reduction in average monthly discharge would be 10 percent and the maximum 
increase would be 23 percent. The average annual reduction in flow in the Little Snake River 
caused by the increased irrigation this project would allow would be 10,836 AF. Average annual 
peak flows in Savery Creek just upstream from the Little Snake River would be reduced by 
approximatdy 165 cfs and delayed 3 days. The project would increase the average recurrence 
interval for out-of-bank flows at the dam site from 10.3 to 31.0 years. The reservoir would trap 
sediments and release water which, lacking sediment, would scour and down-cut the stream 
channel below the dam until another significant source of sediment entered the stream. Most of 
the water released by the reservoir would be diverted for irrigation and lost because of 
evapotranspiration. With the High Savery alternative, the maximum concentrations of salts in 
the Little Snake River at Lily, Colorado are predicted to increase approximately 25 percent in the 
fall. Total salt deliveries to the Yampa River would not increase due to return flows from 
irrigation. Changes in TDS concentrations are seasonal and temporary; they do not represent a 
change that would adversely alter the quality of the existing stream habitat. FWS considers the 
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changes and depletion in river flow and interruption of sediment transport caused by the project 
to be a jeopardy to the continued existence of the endangered Colorado pikeminnow, humpback 
chub, bonytail, and razorback sucker. 

The reservoir with a minimum pool would unavoidably inundate 482 acres including 247 acres 
of sagebrush steppe, 146 acres of grassland meadow, 1 acre of riparian cottonwood, 52 acres of 
riparian willow/alder, and 16 acres of jurisdictional wetlands. The loss of wetlands and riparian 
vegetation would be significant impacts. Jurisdictional wetlands are protected by the Clean 
Water Act. Riparian cottonwoods and willow/alder shrublands have high value to wildlife and 
are relatively uncommon in the surrounding area. The reservoir would also inundate 482 acres of 
seasonal range for elk, mule deer, and pronghorn antelope. Winter yearlong ranges are in. the 
"high" mitigation category according to WGFD policy (WGFD 1999). Habitat in this category is 
important to sustain a community population, or subpopulation, but can be reconstructed or 
enhanced where avoidance is not possible. About 8 miles of permanently flowing streams 
containing enough habitat to support 143 pounds of trout would be covered by the reservoir. 
However, increased summer flow caused by the release of water for late season irrigation would 
improve the habitat in Savery Creek to the extent an additional 1,200 pounds of trout could be 
supported downstream of the dam. The reservoir's minimum pool would allow the development 
of a brood stock of CRCT which would ·contribute to the recovery of this species in the Little 
Snake River basin. Five cultural resources sites, which are potentially eligible for listing on the 
NRHP, would be inundated by the reservoir. 

The High Savery alternative without a minimum pool would have essentially the same 
downstream impacts as the with-minimum-pool version because the same amount of water 
would be released. The slightly smaller reservoir, 420 acres, would inundate commensurately 
smaller areas of vegetation communities, big game ranges, and fish habitat. 

The Dutch Joe dam and reservoir alternative would affect the flow of water in Savery Creek 
and the Little Snake River. Average monthly discharge in Savery Creek at the diversion point in 
spring would be reduced up to 40 percent when the reservoir is being filled. In late-summer, 
average monthly discharge in Savery Creek would be unaffected because the reservoir would 
release water into Dutch Joe Creek. In the Little Snake River just upstream from the Yampa 
River, the maximum reduction in average monthly discharge would be 10 percent and the 
maximum increase would be 20 percent. The average annual reduction in flow in the Little 
Snake River caused by the increased irrigation this project would allow would be 9,114 AF. 
Average annual peak flows in Savery Creek just upstream from the Little Snake River would be 
reduced by 89 cfs and delayed 3 days. The reservoir would trap sediments and release water 
which, lacking sediment, would scour and down-cut the stream channel below the dam until 
another significant source of sediment entered the stream. Most of the water released by the 
reservoir would be diverted for irrigation and lost because of evapotranspiration. The maximum 
concentrations of salts in the Little Snake River at Lily, Colorado are predicted to increase with 
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Dutch Joe dam and reservoir approximately 25 percent in the fall. Due to return flows, total salt 
deliveries to the Yampa River would not increase. Changes in TDS concentrations are seasonal 
and temporary and do not represent a change that would adversely alter the quality of the existing 
stream habitat. The FWS considers the changes and depletion in river flow and interruption of 
sediment transport caused by the project to be a jeopardy to the continued existence of the 
endangered Colorado pikeminnow, humpback chub, bonytail, and razorback sucker. 

The reservoir would unavoidably inundate 300 acres including 261 acres of sagebrush steppe, 34 
acres of grassland meadow, and 3.2 acres of wetlands. In addition, the water supply and delivery 
pipeline and canal would impact an additional 150 acres consisting of riparian willow and 
cottonwood (5.5 acres), 91 acres of sage brush steppe, and 53.5 acres of irrigated meadow .. 
The loss of wetlands would be a significant impact because wetlands are protected by the Clean 
Water Act. The reservoir in total would inundate 330 acres of winter range for elk, 450 acres of 
crucial range for mule deer, and 125 acres of crucial range for pronghorn antelope. Big game 
crucial winter range cannot be successfully mitigated. 

MITIGATION 

The methods used to mitigate significant 'environmental impacts caused by the LSSIWSP would 
be similar for each of the dam and reservoir alternatives. The impacts on the four endangered 
fish species from flow alterations would be mitigated by a monetary contribution to the Colorado 
River Recovery Program based. on the average annual amount of water depleted from the 
Colorado River basin by the project. The loss of wetlands and riparian cottonwoods and willow/ 
alder shrublands would be mitigated by creation of replacement communities and/or the 
enhancement of lower quality existing communities. The mitigation ratio, the amount of new or 
enhance community relative to the amount lost, would vary depending on if mitigation was by 
replacement or enhancement, the proximity of the mitigation site to the impacted community, 
and, for enhancement, the initial quality of the community to be enhanced. Typical mitigation 
ratios would be 2: 1 for replacement and 3: 1 for enhancement. Crucial big game winter range for 
mule deer and pronghorn as found with the Dutch Joe alternative cannot be mitigated. 
According to WGFD (1999), crucial winter range is subject to the following policy: 

The Mitigation Policy of the Wyoming Game and Fish Commission categorizes 
crucial winter range as "vital". According to Commission Policy, the vital 
category is the highest existing habitat classification in Wyoming. Habitat in this 
category directly limits a community, population, or subpopulation, and 
restoration or replacement may not be possible. Since a variety of factors are 
involved in the delineation of crucial winter range (climate, aspect, snow depth, 
forage, cover, etc.), there is no known way to create replacement habitat for 
crucial habitat which is lost. Commission policy directs the Wyoming Game and 
Fish Department to recommend no loss of functional crucial winter range. 
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Other lost big game ranges would be mitigated by improving existing comparable range. Crucial 
ranges, if they can be mitigated, would be at a 3: 1 ratio while seasonal ranges would be mitigated 
at a 1: 1 ratio. Cultural resources potentially eligible for the NRHP that would be inundated 
would be evaluated. Eligible sites would require the development, submittal, approval, and 
execution of a Treatment Plan prior to any disturbance of the sites. 

MAJOR CONCLUSIONS 

• At need exists for at least 12,000 AF of late-season, supplemental irrigation water for the 
LSRWCD. 

• The applicant's preferred alternative would deplete downstream flows, modify 
downstream seasonal flow patterns, scour portions of the Savery Creek streambed, block 
sediment transport, and increase fall salinity in the lower Little Snake River. The 
reservoir would inundate 16 acres of wetlands, 53 acres of riparian vegetation, 482 acres 
of season range for big game, and 5 cultural resources site potentially eligible for the 
NRHP. 

• The downstream impacts would, in the opinion of the FWS, jeopardize the continued 
existence of the federally endangered Colorado pikeminnow, humpback, bonytail, and 
razorback sucker. 

• Most adverse impacts would be minimized or mitigated. Streambed scouring would be 
minimized by the installation of grade control structures downstream of the dam. 
Inundated wetlands and riparian willow/alder vegetation would be replaced by the 
creation of new and the enhancement of existing wetlands and riparian willow/alder 
vegetation. Impacts on the endangered fish species would be mitigated by a monetary 
contribution to the Colorado River Recovery Program. Crucial winter range found on the 
Dutch Joe site for mule deer and pronghorn cannot be mitigated. If other big game 
ranges are determined by geographic factors which prevent their replacement, these 
inundated big game ranges would be offset by the enhancement of existing low-quality 
range. 

• The High Savery alternative would enhance the trout habitat in Savery Creek downstream 
of the dam through increased summer flows, provide a site to rear CRCT brood stock, 
and provide a site for flat-water recreation. 

AREAS OF CONTROVERSY 

The most prominent controversy concerning the LSSIWSP identified in the public scoping 
process was the monetary and environmental costs of the project relative to the benefits. Many 
respondents suggested this project would be a large, tax-payer funded subsidy to a relatively 
small number of farmers and ranchers. This project would be funded entirely by the State of 
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Wyoming. An evaluation of how the state appropriates its funds, however, is not a factor 
considered in the decision to proceed with thefederal action of granting a permit and a right-of
way. 

The selection of the High Savery dam and reservoir as the preferred alternative is controversial 
because the Dutch Joe alternative would have lower impacts to the aquatic environment in terms 
of the loss of wetlands and riparian vegetation. The Dutch Joe alternative, however, has other 
drawbacks. The Dutch Joe alternative would: 
• inundate or severely modify over 450 acres of big game crucial winter range which is 

more important to the survival of the local herds than seasonal range and the loss of 
which could not be mitigated 

• not enhance downstream trout habitat 
• not provide a minimum pool for use in the recovery of CRCT 
• provide relatively little recreational opportunities 
• release cold water down Dutch Joe Creek in the Little Snake River and adversely impact 

natural fish populations immediately downstream. 
• cost more than $7 million dollars (over 25 percent) more to construct. 

Considering the wetlands and riparian vegetation inundated by the High Savery reservoir can be 
mitigated, the ultimate benefits of the High Savery alternative outweigh the initial lower adverse 
impacts to the aquatic environment caused by the Dutch Joe alternative. 

ISSUES TO BE RESOLVED 

The issues which still need final resolution are related to the mitigation for impacts to wetlands, 
riparian vegetation, stream channel habitat, big game range, and cultural resources. Mitigation 
plans have been proposed to prevent downstream stream channel scouring and to replace lost 
wetlands and willow/alder and cottonwood riparian vegetation communities, and seasonal big 
game range for the High Savery alternative. However, as explained in the following WGFD 
statement (WGFD 1999), crucial winter range are not considered mitigatable: 

The Mitigation Policy of the Wyoming Game and Fish Commission categorizes 
crucial winter range as "vital". According to Commission Policy, the vital 
category is the highest existing habitat classification in Wyoming. Habitat in this 
category directly limits a community, population, or subpopulation, and 
restoration or replacement may not be possible. Since a variety of factors are 
involved in the delineation of crucial winter range (climate, aspect, snow depth, 
forage, cover, etc.), there is no known way to create replacement habitat for 
crucial habitat which is lost. Commission policy directs the Wyoming Game and 
Fish Department to recommend no loss of functional crucial winter range. 
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The details of these plans will be finalized prior to issuance of a 404 permit. These details 
include the integration of reservoir operation and maintenance into the mitigation plan, the 
specific placement of grade control structures, and the final location of mitigation wetlands and 
npanan areas. 

The mitigation plan for the cultural resources which would be inundated is still being developed. 
This development will culminate in a Memorandum of Agreement between the Wyoming State 
Historical Preservation Office and the Corps with concurrence by the WWDC and affected 
Native American tribes. The agreement will then require approval from the Advisory Council on 
Historic Preservation. Cultural resource mitigation will be incorporated into conditions of the 
404 permit that the Corps is presently evaluating. 
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CHAPTER! 
PURPOSE OF AND NEED FOR THE 

PROPOSED ACTION 

1.1 INTRODUCTION 

The Wyoming Water Development Commission (WWDC) has submitted a letter of intent to the 
U.S. Army Corps of Engineers (Corps) to develop a late-seaso~ supplemental irrigation water 
supply for use in the Little Snake River basin of southcentral Wyoming and northwest Colorado 
(Figure 1-1). This project will require WWDC to submit an application to the Corps for a permit, 
pursuant to Section 404 of the Clean Water Act, to discharge dredge or fill materials into the 
waters of the United States. 

The WWDC is responsible for the Water Development Program (program) in the state of 
Wyoming, including statewide water resource planning and development. The Program was 
authorized by the legislature to insure that Wyoming's water, as allocated by compacts and 
decrees, is available for economic stability and growth. The WWDC is the sponsor of the 
proposed action. 

The major consumptive use of water in the Little Snake River basin is irrigation. Irrigation is 
accomplished through direct stream flow diversion and a system of ditches. Approximately 
20,600 acres in Wyoming and 3,400 acres in Colorado are presently permitted in the basin under 
Wyoming water law to receive irrigation water (WWDC 1990, Leonard 1997). The irrigated 
lands and the ditches which provide water to them are within the Savery-Little Snake Water 
Conservancy District (SLSWCD) (Figures 1-2 and 1-3). Irrigated crops include alfalfa, hay, and 
small grains, which are used for livestock production. 

The need for supplemental irrigation water stems from the lack of sufficient full season supplies in 
the Little Snake River basin. Typically, the full growing season in the area extends from mid
April to late September, with the period from mid-July to the end of September defined as late
season. Water supplies are abundant in April, May, and June because of high volumes of snow 
melt runoff During these months, water supplies significantly exceed the demand (Figure 1-4). 
However, the supply of irrigation water in the basin is substantially reduced during late July, 
August, and September as snowmelt slows and ceases. During these months, the supply of 
irrigation water is unable to meet the demand in the basin (Figure 1-4). 
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1.2 PURPOSE 

A 1991 WWDC study evaluated the condition of irrigation canals and diversion structures in the 
Little Snake River basin. In response to this study, the WWDC and the SLSWCD invested 
$2,700,000 to repair, rehabilitate, and improve seven diversion dams and six canal. systems -
Baggs Ditch, Stateline, West Side, Lower Savery, Trowell, and First Mesa. The canal system 
work included new canal lining; some canal realignment; and new check structures, siphons, 
headgates, and water measuring devices. These system improvements were designed to more 
effectively convey water into and through the canals, reduce water loss, and more efficiently 
distribute water to all irrigated lands and crops. The actual amount of water savings has not been 
determined. These improvements, however, were not designed to increase the amount of water 
available for late-season irrigation or reduce the demand for supplemental irrigation water. Water 
allocation was not changed after completion of the rehabilitation projects, and the severity of late
season shortages of irrigation water remained the same. 

Several other water conservation measures are in use within the basin. These measures include 
raising alfalfa instead of grass, land leveling, and sprinkler systems. However, these measures are 
generally implemented on a small scale because of their cost. The cost to irrigators for 
implementing conservation measures on a large scale is prohibitive, even with assistance from 
State grant programs. More discussion of the conservation alternative is included in Chapter 2.0, 
Alternatives. 

The widespread use of conservation measures within the basin would not eliminate the need for 
late-season supplemental irrigation water. Utilization of conservation measures would increase 
the efficiency of water delivery, including water from storage facilities, and reduce overall water 
use. However, conservation measures by themselves cannot change when water is available, and 
even the best conservation measures could not reduce late-season demand sufficiently to match 
existing availability. Because no additional water supplies have been developed, between six and 
eight weeks of late-season irrigation water need remains unsatisfied in years with normal and 
above normal water runoff In below normal years, and especially consecutive low runoff years, 
the irrigation season ends in June. 

The primary purpose of the proposed project, known as the Little Snake Supplemental 
Irrigation Water Supply Project (LSSIWSP), is to provide reliable late-season irrigation 
water to lands in the Little Snake River Basin. The water would be used to reduce the 
existing amount of unrealized productivity currently caused by the lack of late-season irrigation. 
As such, this water would not serve as a basis for granting new water rights and would only be 
used on land with Wyoming water rights that are currently being irrigated. 
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1.3 NEED 

The normal appropriation of water for irrigation as per Wyoming Water Law is one (1) cubic foot 
of water per second (cfs) for every 70 acres pennitted (Black & Veatch and Wright Water 
Engineers 1984). Wyoming statutes allow for the diversion of one (1) additional cfs during times 
when sufficient flow exists to meet all other water rights. In establishing the amount of 
supplemental irrigation water to be provided by the water supply project, the WWDC investigated 
the minimum amount of water that should be supplied on a supplemental basis to supply crop 
needs during the late-season. They established a minimum of 0.5 cfs per 70 acres (WWDC 1990). 
Supplemental water would be provided for a two month ( 61 days) period, between July 15 and 
September 15. This rate converts to 0.864 acre-feet of water per acre of irrigated land. 

An analysis of infrared aerial photography taken in 1983 indicated approximately 73 percent of 
the lands in the Wyoming portion of the basin with Wyoming water rights were actually irrigated 
(O'Grady 1985). Applying this percentage to the lands in the Colorado portion of the basin yields 
a total of 17,460 acres of land in the Little Snake River Basin that is actually irrigated under 
Wyoming water rights pennits. Based on 0.864 acre-foot of water per acre of irrigated land, a 
nominal need exists for 15,090 acre-feet of water for supplemental, late-season irrigation. 

Since 1983, changes in commodities prices have made it feasible to pump water to pennitted 
lands which, in 1983, could not be reached by gravity flow. Today, therefore, the need for late
season water is likely greater than the 15,090 acre-feet calculated above. 

1.4 PROPOSED FACILITY 

Based on WWDC policy and historic practice, the proposed facility would be a reservoir 
designed to supply 12,000 acre-feet of late-season, supplemental water eight out of ten years 
over a project life-span of 100 years. This supply wOll;ld amount to 0.864 acre-feet of 
supplemental irrigation water per acre for 13,900 of the approximately 17,500 acres which are 
currently irrigated. This water supply would be available for irrigation after natural flows 
decrease to a level where direct diversion cannot be accomplished. Diversion of late-season 
supplemental water would be made in a manner that protects senior water rights and is in keeping 
with compacts between Wyoming and Colorado. Based on average conditions, the 12,000 acre
feet of water would be seasonally allocated and released for irrigation as follows: 

• 3,000 acre-feet delivered bet,ween July 15 and July 31 
• 6,000 acre-feet delivered between August 1 and August 31 
• 3,000 acre-feet delivered between September 1 and September 15 

The 12,000 acre-feet of supplemental, late-season water would be delivered to two locations for 
downstream diversion. Up to 2,000 acre-feet of water would be available for diversion to 
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irrigated lands along Savery Creek, a major tributary of the Little Snake River, just downstream 
of the former U. S. Geological Survey gaging station (number 0925600, discontinued in 1992) 
located on Savery Creek near the town of Savery, Wyoming. The remaining 10,000 acre-feet of 
supplemental irrigation water would be available for diversion from the Little Snake River 
downstream of the confluence with Savery Creek. Diversion points for the various irrigation 
ditches on Savery Creek and the Little Snake River are shown on Figures 1-2 and 1-2. The 
WWDC would authorize the SLSWCD to allocate the 12,000 acre-feet of water to be provided 
by the project for application to existing irrigated lands on Savery Creek and on the Little Snake 
River below the confluence with Savery Creek. It is expected that the water would be allocated 
to the permit holders on a first-come-first-serve basis. Secondary benefits to the Little Snake 
River basin associated with the project would include increased availability of water-based 
recreation and a more reliable municipal water supply for the two small municipalities of Baggs 
and Dixon, Wyoming. 

Funding for the LSSIWSP would be provided by the State of Wyoming through the WWDC and 
the SLSWCD. No federal funds would be involved. The WWDC has indicated that construction 
of the project would not be initiated unless firm contracts are executed for at least 80 percent 
(9,600 acre-feet) of the proposed reservoir water. 

1.5 PROJECT HISTORY 

Studies for development of additional irrigation water supplies in the Little Snake River basin 
began in the 1940's. One of the first studies involved the u.S. Bureau of Reclamation (BOR) and 
the states of Wyoming and Colorado, and resulted in the formulation of several water supply 
scenarios known as the Savery-Pot Hook Project, Wyoming and Colorado. Over the next 35 to 
40 years, numerous studies and concepts were explored to develop irrigation water sources in the 
basin. Included in these studies were the Cheyenne Stage I, II, and III projects. 

The Savery-Pot Hook Project included the construction of two reservoirs and two conveyance 
systems (BOR 1976). One reservoir would have been on Savery Creek and would have had a 
volume of 15,500 acre-feet. The other reservoir would have had a volume of 60,000 acre-feet 
and would have been located on Slater Creek in Colorado. These reservoirs were designed to 
produce a total of 44,000 acre-feet of water for late-season irrigation. This project was not 
constructed because of an unfavorable costibenefit ratio calculated by BOR. 

The Cheyenne Stage I project, completed in 1964, diverts about 7,200 acre-feet of water 
annually, via tunnel, from the Little Snake River basin to Hog Park Reservoir in the North Platte 
River basin. In 1979 the Wyoming legislature discussed the Little Snake River's "in-basin needs" 
and the Cheyenne Stage II and ill Projects, which would transfer additional waters out of the 
basin. Implementation of Cheyenne Stage II resulted in an additional annual diversion from the 
basin of13,700 acre-feet of water. A larger Cheyenne Stage ill project was planned but was not 
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implemented. It was no longer considered a viable project because of lack of an apparent need, 
high cost, and serious environmental impacts. 

In 1980, the legislature directed the WWDC to " ... study the feasibility of constructing in the 
Little Snake River drainage, above the confluence of the river and Savery Creek, a reservoir of at 
least three thousand (3,000) acre feet." 

The legislature stated that the ". . . reservoir shall satisfy immediate in-basin agricultural, 
recreational, and municipal needs and shall promote in-basin water purity. " 

In 1983, the Wyoming legislature included a provision in the State's water development program 
that required trans-basin diversions to assess impacts to the basin of origin and recommend 
mitigation measures. In 1984, the legislature included in the WWDC project budget request the 
following criteria for a project in the basin: 

"At least ten thousand (10,000) acre-feet of storage shall be provided for use in the 
Savery Creek drainage and fifty thousand (50,000) acre-feet of storage shall be 
provided for use in the Little Snake River drainage. " 

The intent was to make sure that appropriate mitigation was available to alleviate any water 
supply or existing and future economic impacts in the Little Snake River basin caused by the 
Cheyenne Stage I and II projects. Under Wyoming law, such impacts are prohibited. 

The residents in the Little Snake basin believe that this project is required as mitigation for the 
Cheyenne Stages I and II transbasin diversion projects. As part of the NEP A process, the issue 
has been examined. It has been concluded by the Corps that no mitigation is required for the 
impacts caused by the Cheyenne Stages I and II projects. 

In the period from 1983 to 1987, session laws of the Wyoming legislature identified the 
Sandstone dam and reservoir as the·Little Snake River basin component of the Cheyenne Stage III 
project. This facility would be located on Savery Creek just below its confluence with Little 
Sandstone Creek. Preliminary designs by the WWDC included a Sandstone dam and reservoir 
with a firm annual yield of 32,000 acre-feet. Approximately 12,000 acre-feet was to be used for 
supplemental irrigation water and 20,000 acre-feet for future industrial development. 

The WWDC requested construction funding for Sandstone dam from the Wyoming legislature in 
1987. Although denied initially, the legislature subsequently appropriated a total of $10,000,000 
toward the dam's construction in 1988 and 1989. In 1990, the WWDC submitted a Section 
404(b )( 1) Showing for the Sandstone dam and reservoir as part of the Section 404 permit 
application to the Corps. The Corps subsequently denied the permit for the Sandstone dam and 
reservoir, primarily because of the undefined allocation of 20,000 acre-feet of annual yield for 
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industrial uses. The WWDC permit was denied by the Corps "without prejudice" and with the 
suggestion that, as an alternative, the project be rescoped and downsized. 

In 1991, the Wyoming legislature appropriated $400,000 of the $10,000,000 for a study to see if 
smaller water supply alternatives could be identified in the Little Snake River basin that would be 
economically competitive with the Sandstone dam and reservoir. The legislature also directed 
WWDC to prepare an evaluation of irrigation system diversion and canal structures in the 
SLSWCD. More than 20 alternative water supply reservoir sites were identified and assessed, 
before concluding that a downsized concrete dam at the Sandstone site was feasible and cost
effective. 

In 1993, the Wyoming legislature appropriated an additional $20,400,000 from Water 
Development Account No. 1 (Carnevale 1993) for the downsized Sandstone dam and reservoir. 
This appropriation, when combined with the previously uncommitted 1988 and 1989 combined 
appropriations of $9,600,000, provide the proposed Level ill budget of $30,000,000 for the 
downsized Sandstone dam and reservoir. 

In 1997, the Wyoming legislature amended the project authorization from "Project" - Sandstone 
Dam and Reservoir Project" to "Project - Little Snake River Valley Dam and Reservoir Project". 
This amendment provided for a broader definition of what could be considered mitigation for 
Cheyenne Stages I, II, and III transbasin diversion projects (Jackson 1999). 

In 1998, the Wyoming legislature amended the project authorization for the Little Snake River 
Valley Dam and Reservoir Project mitigation to remove specific reference to the Cheyenne Stage 
III transbasin diversion project. 

The 1997 and 1998 amendments provided for consideration of sites other than the Sandstone dam 
and reservoir site as mitigation for the existing Cheyenne Stages I and II transbasin diversion 
projects (Jackson 1999). 

The 404 permit application from the WWDC for the High Savery dam and reservoir was received 
by the Corps on July 14, 1998. 
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CHAPTER 2 
ALTERNATIVES 

2.1 INTRODUCTION 

Final Environmental Impact Statement 

This chapter presents the reasonable alternatives that are capable of supplying at least 12,000 
acre-feet of late-season irrigation water eight out often years as described in Chapter 1, Purpose 
and Need. A brief discussion of the alternatives that were considered, but eliminated, is also 
provided. Three feasible alternatives were identified which could meet this need. The discussion 
summarizes the major physical, operational, economic, and environmental aspects of these 
alternatives. 

2.2 IDENTIFICATION OF ALTERNATIVES 

Twenty-six water supply alternatives were initially identified. After a rigorous screening, three 
water supply alternatives were identified for detailed evaluation. These alternatives are: 

• Sandstone dam and reservoir 
• High Savery dam and reservoir 
• Dutch Joe dam and reservoir 

The no-action alternative is an essential part of every Environmental Impact Statement (EIS), as 
set forth in the National Environmental Policy Act of 1969 (NEP A). In terms ofNEP A, the "no 
action" alternative is defined as how the project need would be met without a Federal permit. For 
the proposed project, the action required by the Federal Government would be the issuance of 
permits necessary for construction such as a Section 404, Dredge and Fill permit for all affected 
waters of the United States and a right-of-way from the Bureau of Land Management (BLM). In 
this case, the no-action alternative is defined as no construction and no provision of late-season 
supplemental irrigation water. The no-action alternative is included to help establish the base 
from which the final alternatives are evaluated. The water conservation alternative would not 
necessarily require federal action. It has also been included in the EIS as a separate alternative 
because of input received during the project scoping meetings. 

2.3 ALTERNATIVES ELIMINATED FROM CONSIDERATION 

A total of twenty-six alternatives were evaluated to identify those best suited to meet the need for 
12,000 acre-feet (AF) of late-season irrigation water. These alternatives included 22 dam and 
reservoir alternatives, two groundwater well field alternatives, groundwater recharge, and 
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conservation. Twenty-five structural water supply alternatives (dams and reservoirs, well fields 
and recharge) were identified in previous water supply studies in the Little Snake River Basin 
(Corps 1988; WWDC 1990; Western Water Consultants, Inc. 1992). A list of the alternatives 
evaluated is given in Table 2-1. The locations of the 22 dam and reservoir alternatives are shown 
on Figure 2-1. For comparison purposes, and in keeping with WWDC policy and practice, all 
alternatives were conceptually designed for a 100-year life-span. 

Table 2-1 

ALTERNATIVES INITIALLY EVALUATED 

N on-structural Alternatives 
• No-Action 

Structural Alternatives 
Groundwater Alternatives 

• Conservation 

• Alluvial • Deep Aquifer 
• Recharge 

Reservoir Alternatives 
• Muddy Creek • Middle Battle Creek 
• Cottonwood Creek • Upper Battle Creek 
• Loc·o Creek • Roaring Fork 
• Dutch Joe Creek • Lower Willow Creek 
• Negro Creek • Upper Willow Creek 
• High Savery Creek • PotHook 
• Sandstone • Upper Slater Creek 
• Old Upper Savery • East Willow Creek 
• Grieve • Three Forks 
• Big Gulch • South Fork 
• Lower Battle Creek • Fish Creek 

The 25 structural water supply alternatives were first evaluated in 1995 by a multi-step screening 
process using a variety of criteria including engineering and geological features, water rights 
issues, cost, and environmental impacts. A detailed discussion of the screening process is 
presented in Appendix A. The following is a brief summary of the process. 

The screening process first considered engineering and geology criteria. The Old Upper Savery 
Creek dam and reservoir was eliminated because the existence of landslide areas made the 
proposed dam site geologically unstable. 
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The second screening step was a comparison of the effective cost of water (dollars per acre-foot 
of average annual effective yield) provided by the remaining structural alternatives and capacity 
considerations for groundwater alternatives. Effective water supply costs for each alternative 
were ranked from lowest to highest. Alternatives with costs exceeding the cost of the least 
expensive alternative (pot Hook, $1,769/AF) by a factor of two ($3,538/AF) were eliminated 
from further consideration. This step eliminated the following 14 alternatives: 

• Cottonwood Creek • Lower Battle Creek 
• Loco Creek • Upper Slater Creek 
• Negro Creek • East Willow Creek 
• Grieve Reservoir • Fish Creek 
• Roaring Fork • Three Forks 
• Muddy Creek • Lower Willow Creek 
• Upper Battle Creek • Deep Groundwater 

Deep groundwater was eliminated as a water supply source for several reasons including low 
projected yields, the reliability of installed wells, and the associated high costs for construction 
and maintenance. Deep groundwater wells would be located in the Browns Park Formation 
which underlies most of the project area. The Wyoming State Engineer's Office states that the 
specific capacity for existing wells in the project area indicates that the development of high yield 
wells is unlikely (Stockdale 1995). An optimistic estimate of average well yield from this 
formation is 100 gallons per minute. At this rate, approximately 445 wells would need to be 
installed, operated, and maintained in order to provide 12,000 AF of irrigation water during the 
time needed. Given an installation cost of $100,000 per well and an average annual operation and 
maintenance cost of$1.56 million over a 100-year project life, the cost per acre-foot of water for 
this approach exceeded the cost threshold established for this screening step. 

Groundwater recharge would involve the storage of surplus surface water in an underground 
aquifer and the withdrawal of that water for late-season irrigation. This alternative was eliminated 
because of the lack of an appropriate recharge formation (Stockdale 1995). The only deep 
groundwater aquifer in the project area with existing water quality that would not contaminate 
stored surface water is the Brown Park Formation. This formation, however, is not sufficiently 
confined and much of the water put into the aquifer would only contribute to the base flow of 
area streams. The same constraints which would make the Brown Park Formation an unlikely 
source of groundwater for irrigation (i.e., low yields, high cost) would also make injection of 
water into the aquifer a slow and expensive process. Therefore, groundwater recharge was 
eliminated as a viable alternative. 

Alluvial groundwater (found in the sand and gravel substrate in a river or stream course) was 
eliminated as a water supply because of the reliability of this source in view of water rights 
governing such water. Under Wyoming water law, alluvial groundwater is subject to surface 
water rights if an established connection to the surface water exists. Such a connection has been 
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established in the project area. Because the availability of senior water rights to the surface water 
was not assured~ alluvial groundwater was not considered a reliable water supply. 

The remaining eight alternatives were subjected to a third screening step - an environmental 
review based on the ecological value of lost habitat. The alternatives were ranked in terms of 
environmental impact. F our out of the five alternatives with the highest impact rankings were 
eliminated from further consideration: Pot Hook~ South For~ Middle Battle Creek~ and Upper 
Willow Creek (Appendix ~ pages 14 through 16). The Sandstone alternative ranked second 
highest in environmental impact but was retained because it was the WWDC's current preferred 
alternative based on directives from the Wyoming State Legislature. 

The alternatives evaluated and eliminated and the reasons for their elimination are summarized in 
Table 2-2. 

Of the four dam and reservoir water supply alternatives remaining - Sandstone~ High Savery~ 
Dutch Joe and Big Gulch - only Sandstone dam and reservoir had the capability by itself to supply 
the water need established in Chapter 1. The other three dam and reservoir alternatives, as 
originally designed~ could provide the desired water need only by being combined with a second 
dam and reservoir. The original designs were based on the objective of building the most cost 
effective size for each water supply~ rather than providing a targeted quantity of water. As a 
result~ three water supply alternatives were developed that were a combination of two dams and 
reservoirs each. The following water supply alternatives were evaluated in more detail: 

• Sandstone dam and reservoir 
• High SaveryIDutch Joe dams and reservoirs 
• High Savery/Big Gulch dams and reservoirs 
• Dutch Joe/Big Gulch dams and reservoirs 

None of the storage capacities of the four remaining storage facilities were adjusted from their 
original designs as defined in previous water supply studies. Sandstone dam and reservoir was in 
fact oversized~ and provided for the established water need more frequently than the required 
eight out of ten years. Each of the three combination alternatives (High SaveryIDutch Joe, High 
Savery/Big Gulch~ and Dutch Joe/Big Gulch) had combined water supply capacities that either 
equaled or exceeded the established water need. 

Multiple dam and reservoir water supply facilities must be operated as a syste~ which increases 
the work effort required for reservoir operations and maintenance. A subsequent review of the 
four dam and reservoir alternatives determined that the Sandstone, High Savery~ and Dutch Joe 
alternatives could be resized to provide the target of 12~ 000 AF of irrigation water eight out of 
ten years. The size of the Big Gulch dam and reservoir~ however~ could not be increased enough 
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Table 2-2 

AL TERNA TIVES ELIMINATED FROM CONSIDERATION 

Effective 
Annual Yield Water Cost 

Water Supply Source (AF) ($/AF) Reason for Elimination 

Groundwater: 
Alluvial Groundwater N/A N/A Water Rights 
Deep Aquifer 12,000 7,235 Exceeded Cost Threshold 
Recharge N/A N/A No Receiving Aquifer 

Dams and Reservoirs: 
Muddy Creek 6,077 6,456 Exceeded Cost Threshold 
Cottonwood Creek 507 16,937 Exceeded Cost Threshold 
Loco Creek 622 32,903 Exceeded Cost Threshold 
Negro Creek 218 19,263 Exceeded Cost Threshold 
Old Upper Savery N/A N/A Dam Safety 
Grieve 1,109 4,414 Exceeded Cost Threshold 
Lower Battle Creek 11,850 4,223 Exceeded Cost Threshold 
Middle Battle Creek 11,721 3,435 High Environmental Impact 
Upper Battle Creek 9,723 4,287 Exceeded Cost Threshold 
Roaring Fork 847 16,800 Exceeded Cost Threshold 
Lower Willow Creek 2,689 3,944 Exceeded Cost Threshold 
Upper Willow Creek 1,764 3,301 High Environmental Impact 
Pot Hook 8,363 1,860 High Environmental Impact 
Upper Slater Creek 10,609 4,333 Exceeded Cost Threshold 
East Willow Creek 2,375 9,579 Exceeded Cost Threshold 
Three Forks 11,452 7,871 Exceeded Cost Threshold 
South Fork 4,515 3,392 High Environmental Impact 
Fish Creek 4,069 7,010 Exceeded Cost Threshold 

to meet the established water need as a single water supply source. Because single-dam 
alternatives could provide the same average annual effective yield as the multiple-reservoir 
combinations with lower operating and maintenance costs, a combination of two dams and 
reservoirs no longer considered reasonable. As a result, the Big Gulch alternative was eliminated 
from further consideration. 

Changing the storage capacities and yields of Sandstone, High Savery, and Dutch Joe dams and 
reservoirs to meet the established 12,000 acre-foot need eight out often years altered the overall 
sizes of each facility and affected the estimated construction costs. As a result, new construction 
costs were estimated for each of the three dam and reservoir alternatives. The current unit costs 
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were projected to a 1999 construction start. Revised construction costs for each of the nineteen 
other original dam and reservoir water supply alternatives were also compared using the same 
criteria and unit costs. The overall position of the various alternatives remained approximately the 
same (Table 2-3). 

Table 2-3 

ALTERNATIVES ELIMINATED FROM CONSIDERATION 
USING 1999 CONSTRUCTION START 

Effective 
Annual Yield Water Cost 

Water Supply Source (AF) ($/AF) Reason for Elimination 

Groundwater: 
Alluvial Groundwater N/A N/A Water Rights 
Deep Aquifer 12,000 7,959 Exceeded Cost Threshold 
Recharge N/A N/A No Receiving Aquifer 

Dams and Reservoirs: 
Big Gulch 2,642 3,842 Could Not Meet Need 
Muddy Creek 6,077 8,399 Exceeded Cost Threshold 
Cottonwood Creek 507 21,779 Exceeded Cost Threshold 
Loco Creek 622 26,565 Exceeded Cost Threshold 
Negro Creek 218 32,258 Exceeded Cost Threshold 
Old Upper Savery N/A N/A Dam Safety 
Grieve 1,109 7,811 Exceeded Cost Threshold 
Lower Battle Creek 11,850 4,943 Exceeded Cost Threshold 
Middle Battle Creek 11,721 4,400 High Environmental Impact 
Upper Battle Creek 9,723 5,478 Exceeded Cost Threshold 
Roaring Fork 847 19,024 Exceeded Cost Threshold 
Lower Willow Creek 2,689 5,413 Exceeded Cost Threshold 
Upper Willow Creek 1,764 5,176 Exceeded Cost Threshold 
Pot Hook 8,363 3,031 High Environmental Impact 
Upper Slater Creek 10,609 5,497 Exceeded Cost Threshold 
East Willow Creek 2,375 11,718 Exceeded Cost Threshold 
Three Forks 11,452 8,381 Exceeded Cost Threshold 
South Fork 4,515 5,204 Exceeded Cost Threshold 
Fish Creek 4,069 9,473 Exceeded Cost Threshold 

In this comparison, sixteen water supply alternatives were eliminated because their construction 
cost using 1999 dollars exceeded the established cost threshold. This cost threshold ($4,788/ AF) 
was twice that of the least costly water supply alternative (High Savery, $2,394/AF). 
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Two alternatives that successfully met the cost threshold, Pot Hook and Middle Battle Creek, 
were eliminated from further consideration based on relatively high environmental impacts 
primarily caused by the loss of habitat for federally listed threatened and endangered species, birds 
of prey, and migratory birds. Thus, the final alternatives were the single dam and reservoir 
alternatives Sandstone, High Savery, and Dutch Joe (Figure 2-2). 

2.4 ALTERNATIVES CONSIDERED IN DETAIL 

The alternative selection process identified three structural alternatives for detailed consideration. 
Based on comments received from the public, the conservation alternative remains under 
consideration. The no-federal-action alternative also is included in the evaluation because it 
provides a baseline to which the other alternatives can be compared. 

2.4.1 STRUCTURAL ALTERNATIVES 
When designing water supply facilities, it is the policy of the WWDC to provide multi-purpose 
facilities when ever possible. Maintaining a minimum pool for a reservoir fishery and recreational 
use in each of the three viable dam and reservoir sites is one option for providing additional 
benefits for Wyoming from this state-funded project. The High Savery and Sandstone alternatives 
have the site capability to include a minimum pool consisting of approximately 20 percent of the 
normal pool volume. Therefore, all comparisons carried forward in the EIS for Sandstone and 
High Savery contain both with and without minimum pool configurations. The site of the Dutch 
Joe alternative can not accommodate a reservoir with a yield of the 12,000 AF of irrigation water 
plus a 20 percent minimum pool. 

After the three structural alternatives were identified, additional studies were conducted for design 
refinement and impact analysis. These studies included detailed contour mapping, further 
geologic testing, conveyance loss modeling, and additional hydrologic modeling. The following 
descriptions contain the most recent data from these studies, therefore, some of the alternative 
specifications differ slightly from those used in the preceding alternative selection process. 

Hydrologic analyses indicated that each of these alternatives can supply 12,000 AF of irrigation 
water eight out of ten years; otherwise, considerable physical variation exists among the water 
supplies. Storage capacities range from 12,600 AF for the Sandstone alternative without a 
minimum pool to 22,433 AF for the High Savery alternative with a minimum pool (Table 2-4). 
The lowest cost alternative, High Savery without a minimum pool, would cost approximately 
$28.75 million while the most expensive alternative, Sandstone with a minimum pool would cost 
$39.15 million (Table 2-4). 
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Table 2-4 

CHARACTERISTICS OF WATER SUPPLY ALTERNATIVES 

Sandstone High Savery Dutch Joe 

with min pool w/omin pool with min pool w/ominpool no min pool 

Surface area (acres) 370 330 482 420 300 

Total capacity (AF) 15,800 12,600 22,433 18,000 14,400 

Minimum pool (AF) 3,160 1001 5,724 481 1001 

Average annual 12,000 12,000 12,000 12,000 12,000 
effective yield (AF)2 

Total cost (million)3 $39.15 $35.81 $30.00 $28.75 $37.70 

Effective water cost $3,263 $2,984 $2,500 $2,394 $3,142 
($/ AF yield)3, 4 

lDeadpool. 
2 Average Annual Effective Yield is the amount of water released minus the amount of water lost during conveyance 
downstream. This amount of water would be available for irrigation at an estimated frequency of eight out of ten years. 
31999 dollars 
4Estimated water cost was calculated by dividing the total cost of constructing, operating, and maintaining the reservoir 
facilities by the average annual effective yield. Mitigation costs are not included. 

2.4.1.1 Sandstone Dam and Reservoir (with minimum pool) 
The Sandstone dam and reservoir water supply alternative would be located on Savery Creek. 
The version with a minimum pool would have a surface area of approximately 370 acres at 
elevation 6,866 feet above mean sea level (msl). The reservoir would have a normal operating 
pool capacity of approximately 15,800 AF. Maximum water depth of the reservoir would be 
approximately 95 feet. Vertical water level fluctuation could be as large as 47 feet. The top of 
the minimum pool would be at elevation 6,819 feet msl and would have a storage capacity of 
approximately 3,100 AF. A dead storage pool would underlie the minimum pool at elevation 
6,781 msl and would contain approximately 100 AF of water. Reservoir storage would be 
sufficient to provide a minimum flow water release equal to the lesser of natural inflow or 24 cfs 
to protect downstream aquatic habitats. 

The reservoir is expected to thermally stratify in the summer. However, the onset of stratification 
would be delayed because of reservoir filling, and the duration would be shortened because of the 
release of water for irrigation. As a result, it is unlikely that the bottom layer of water in the 
reservoir would have time to become oxygen depleted. Water quality in the reservoir would 
likely be lower in turbidity, alkalinity, nitrogen, and phosphorus, but higher in chlorophyll, relative 
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to the incoming stream water. A multi-point water release structure would allow water from 
different depths within the reservoir to be released and provide some control over the temperature 
of the water discharged into Savery Creek. 

Total reservoir average annual yield is estimated to be 13,310 AF (Appendix A, Table A-5). 
After accounting for conveyance losses of approximately 1,310 AF, the effective average annual 
yield would be 12,000 AF. With construction, operation, and maintenance costs totaling 
approximately $39.15 million, Sandstone dam and reservoir with a minimum pool would provide 
late-season irrigation water at an effective cost of$3,263/AF (Table 2-4). 

With a minimum pool, the Sandstone dam and reservoir would inundate approximately 4.8 miles 
of Savery Creek, 1.3 miles of Little Sandstone Creek, and 1.0 mile of Big Sandstone Creek. This 
action could result in the loss of habitat for 12 threatened and endangered species, crucial big 
game winter range, and wetlands. Habitats that would be inundated include sagebrush, improved 
rangeland, and riparian cottonwoods. Mitigation would be required for all wetlands, riparian 
communities, and wildlife habitat inundated or degraded. 

2.4.1.2 Sandstone Dam and Reservoir (without minimum pool) 
This Sandstone water supply alternative would also be located on Savery Creek. No minimum 
pool would be maintained in this scenario. With a normal operating pool elevation at 6,857 feet 
msl, the reservoir would have a surface area of330 acres and a storage capacity of approximately 
12,600 AF. The reservoir would have a maximum depth of approximately 85 feet. The vertical 
fluctuation in water level between the spring filling period and the end of the irrigation season 
could be as large as 75 feet. Only a dead pool at elevation 6,781 feet msl with a storage capacity 
of approximately 100 AF would remain at the end of the irrigation season. Reservoir storage 
would be sufficient to provide a minimum flow water release equal to the lesser of natural inflow 
or 24 cfs to protect downstream aquatic habitats. 

The reservoir is expected to thermally stratify in the summer; however, the onset of stratification 
would be delayed because of reservoir filling and the duration of stratification would be shortened 
because of the release of water for irrigation. As a result, it is unlikely that the bottom layer of 
water in the reservoir would have time to become oxygen depleted. Water quality in the reservoir 
would likely be lower in turbidity, alkalinity, nitrogen, and phosphorus, but higher in chlorophyll, 
relative to the incoming stream water. A multi-point release structure would allow water from 
different depths within the reservoir to be released and provide some control over the temperature 
of the water discharged into Savery Creek. 

Sandstone dam and reservoir without a minimum pool would have the same average annual yield, 
conveyance losses, and effective average annual yield as the with minimum pool configuration. 
Construction, operation, and maintenance costs are estimated to be $35.81 million for an effective 
cost of $2,9841 AF. 
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Development of the Sandstone dam and reservoir without a minimum pool would inundate 
approximately 4.6 miles of Savery Creek, 1.2 miles of Little Sandstone Creek, and 0.6 miles of 
Big Sandstone Creek. This inundation could likewise result in the loss of-habitat for threatened 
and endangered species, crucial big game winter range, and wetlands. Habitats that would be 
inundated include sagebrush, improved rangeland, and riparian cottonwoods. Mitigation would 
be required for all wetlands, riparian communities, and wildlife habitat inundated or degraded. 

2.4.1.3 High Savery Dam and Reservoir (with minimum pool) 
With a minimum pool, the High Savery dam and reservoir would occupy approximately 482 acres 
at an elevation of7,305 feet msl and have a volume of22,433 AF (Table 2-4). Maximum depth in 
the reservoir would be 130 feet. A 51-foot vertical change in the reservoir's water elevation 
could be expected during the growing season. The minimum pool would be located between 
elevations 7,254 and 7,175 feet msl and would have a storage capacity of 5,724 AF. The volume 
of the minimum pool would exceed 20 percent of the total reservoir capacity. This larger pool is 
sized to accommodate approximately 14,600 adult Colorado River cutthroat trout (CRCT) which 
the Wyoming Game and Fish Department (WGFD) would use as brood stock for the regional 
species recovery plan. The dead storage pool would be located below elevation 7,190 feet msl 
and would have a capacity of 48 AF. 

The reservoir is expected to thermally stratify in the summer. However, the onset of stratification 
would be delayed because of reservoir filling, and the duration would be shortened because of the 
release of water for irrigation. As a result, it is unlikely that the bottom layer of water in the 
reservoir would have time to become oxygen depleted. Water quality in the reservoir would 
likely be lower in turbidity, alkalinity, nitrogen, and phosphorus, but higher in chlorophyll, relative 
to the incoming stream water. Reservoir storage would be sufficient to provide a minimum flow 
water release equal to the lesser of natural inflow or 12 cfs to protect downstream aquatic 
habitats. A multi-point water release structure would allow water from different depths within the 
reservoir to be released and provide some control over the temperature of the water discharged 
into Savery Creek. 

The estimated average annual yield of the reservoir and subsequent conveyances losses are 
estimated to be 13,700 and 1,700 AF, respectively for an average annual effective yield of 12,000 
AF. Given a cost for construction, operation, and maintenance of $30.00 million, the High Savery 
dam and reservoir alternative with a minimum pool would have an effective cost 0[$2,5001 AF. 

At normal pool elevation, the High Savery reservoir with minimum pool would inundate 
approximately 2.9; 2.3; 1.6; and 1.9 miles of main stem Savery Creek, the North Fork of Savery 
Creek, the East Fork· of Savery Creek and Dirtyman Creek, respectively. Sagebrush, improved 
rangeland habitat, and some wetlands would be inundated; however, improved rangeland that 
provides big game crucial winter range· and riparian cottonwoods that provide potential 
threatened and endangered species habitat would not be impacted. Mitigation would be required 
for all wetlands, riparian communities, and wildlife habitat inundated or degraded. 
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2.4.1.4 High Savery Dam and Reservoir (without minimum pool) 
High Savery dam and reservoir would be located in the upper Savery Creek watershed. Under 
this scenario, the reservoir would occupy approximately 420 surface acres at an elevation of 7,295 
feet msl and would contain 18,000 AF of water (Table 2-4). Maximum depth would be 
approximately 120 feet. Up to a 105-foot vertical change in water level could occur between 
May and October. The dead pool located between elevations 7,175 and 7,190 feet msl would 
have a storage capacity of 48 AF. Reservoir storage would be sufficient to provide a minimum 
flow water release equal to the lesser of natural inflow or 12 cfs to protect downstream aquatic 
habitats. 

The reservoir is expected to thermally stratify in the summer. However, the onset of stratification 
would be delayed because of reservoir filling, and the duration would be shortened because of the 
release of water for irrigation. As a result, it is unlikely that the bottom layer of water in the 
reservoir would have time to become oxygen depleted. Water quality in the reservoir would 
likely be lower in turbidity, alkalinity, nitrogen, and phosphorus, but higher in chlorophyll, relative 
to the incoming stream water. A multi-point water release structure would allow water from 
different depths within the reservoir to be released and provide some control over the temperature 
of the water discharged into Savery Creek. 

The High Savery water supply alternative version without a minimum pool would have the same 
conveyance losses and average annual effective yield as the version with a minimum pool. 
Construction, operation, and maintenance costs are estimated to be $28.75 million. The effective 
cost, $2,394/AF, however, would be less because of the smaller size of the reservoir. 

At normal pool elevation, the reservoir would inundate approximately 2.9 miles of the Savery 
Creek mainstem, 2.1 miles of North Fork Savery Creek, 1.3 miles of East Fork Savery Creek, and 
1.5 miles of Dirtyman Creek. As with the with minimum pool configuration, sagebrush, improved 
rangeland habitat, and some wetlands would be inundated. Improved rangeland that provides big 
game crucial winter range and riparian cottonwoods that provide potential threatened and 
endangered species habitat, however, would not be impacted. Mitigation would be required for 
all wetlands, riparian communities, and wildlife habitat inundated or degraded. 

2.4.1.5 Dutch Joe Dam and Reservoir (no minimum pool) 
At normal pool elevation of 6,680 msl, Dutch Joe reservoir would cover approximately 300 
surface acres and have a volume of 14,400 AF. An additional 150 acres will be impacted by the 
supply and delivery canals into and out from the reservoir. The size of the reservoir can not be 
increased to include a minimum pool because the depth of the valley cannot accommodate a 
higher dam and the width of the valley cannot feasibly accommodate a dam farther downstream. 
All water stored would be released by the end of the irrigation season, leaving only a dead storage 
pool at an elevation of6,566 feet msl cont3:ining 100 AF of water. Dutch Joe reservoir would 
have a maximum depth of approximately 122 feet. Water surface elevation could vary during the 
growing season by as much as 114 feet. Because Dutch Joe Creek is intermittent, no minimum 
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flows would be released. A multi-point water release structure would be included in the design of 
the facility and would allow water from different depths within the reservoir to be released. Some 
control over the temperature of water discharged into Dutch Joe Creek and the Little Snake River 
would be maintained. 

The reservoir is expected to thermally stratify in the summer. However~ the onset of stratification 
will be delayed because of reservoir filling and the duration would be shortened because of the 
release of water for irrigation. As a result~ it is unlikely that the bottom layer of water in the 
reservoir would have time to become oxygen depleted. Water quality in the reservoir would 
likely be lower in turbidity~ a1kalinity~ nitroge~ and phosphorus~ but higher in chlorophyll~ relative 
to the incoming stream water. 

Dutch Joe Creek does not have adequate drainage area to provide the water supply necessary for 
the reservoir. To fill the reservoir~ surface water would be diverted and conveyed from Savery 
Creek to the reservoir. A minimum flow past the diversion structure equal to the lesser of natural 
inflow or 24 cfs would be maintained in Savery Creek to protect downstream aquatic habitats. 
Conveyance would be through a gravity flow canal and pipeline facility. The gravity flow canal 
would be partially lined (eart~ concrete~ or PVC) to minimize seepage losses caused by porous 
surface conditions along the canal route. The canal and pipeline structures would impact 
approximately 150 acres of sagebrus~ riparian meadow~ riparian scrub/shrub~ riparian 
cottonwood and irrigated meadow. 

The Dutch Joe alternative is expected to have an average annual yield of 12~275 AF and 
conveyance losses of275 AF for an average annual effective yield of 12~000 AF. The 
constructio~ operatio~ and maintenance cost for this alternative~ approximately $37.70 millio~ 
is based on the assumption that 50 percent of the conveyance canal would be lined. The effective 
cost of water for this alternative is $3~142 AF. 

Approximately 2~000 AF of water from Dutch Joe dam and reservoir would be transported via 
pipeline to supply the irrigation need in the lower Savery Creek valley. Water from Dutch Joe 
reservoir would also be directly diverted from Dutch Joe Creek into the First Mesa Ditch. The 
remaining water from Dutch Joe reservoir would be delivered via Dutch Joe Creek to the 
confluence of the Little Snake River. Supplemental irrigation water would be supplied to other 
irrigation water supply ditches following Dutch Joe Creek's confluence with the Little Snake 
River. 

Approximately 3.3 miles of Dutch Joe Creek would be inundated with the development of the 
dam and reservoir. Environmental impacts from the Dutch Joe dam and reservoir would result 
from the loss of crucial big game range and wetlands. Habitats inundated by Dutch Joe dam and 
reservoir would include sagebrus~ some improved rangeland~ and approximately 3.2 acres of 
wetlands. In additio~ 5.5 acres of riparian cottonwood and willow shrub habitat would be 
impacted by the water supply canal from Savery Creek to the Reservoir. Mitigation would be 
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required for all wetlands and wildlife habitat inundated or degraded. The loss of crucial big game 
winter range cannot be mitigated (WGFD 1999). 

2.4.2 CONSERVATION 
The conservation alternative would involve changes in agricultural practices within the basi~ 
improvements to irrigated lands, and rehabilitation of existing structures facilitating irrigation 
activities. These changes would include: 

• Large-scale conversion of grass pasture to alfalfa 
• Land leveling 
• Purchase, installatio~ and use of sprinkler systems 
• Intensive on-farm water management including more frequent water applications 

of smaller water quantities 
• Large-scale lining of irrigation canals, both major transport canals and smaller on

farm canals 
• Replacement and construction of headgates and diversion structures 
• Placement and use of metering devices. 

Some small-scale conservation measures have already been implemented in the SLSWCD and 
WWDC has recently invested approximately $2.7 million to rehabilitate primary water transport 
canals and river diversion structures. These projects have concentrated on small problem areas 
within the SLSWCD. The cost for large-scale rehabilitation throughout the system and for on
farm structures has not been calculated. 

Changing crops or irrigation practices and methods would be expensive to implement on a large 
scale (Virgil 1995). Conversion to alfalfa would require three years at a cost of approximately 
$100 per acre for tilling, seed, and fertilizer. During this conversion process, no alfalfa hay would 
be produced the first two years and production the third year would be approximately half of 
normal. Normal hay production is approximately 4 tons per acre per year, thus, approximately 10 
tons per acre of hay production would be lost during the conversion process. Replacement hay 
would have to be purchased during this period. At an average cost of $90 per to~ replacement 
hay would cost $900 per acre converted. The total cost of conversion would, therefore, be 
approximately $1,000 per acre. During times when water is available, the savings due to crop 
conversion, at best, would be 20 percent or 0.2 AF of water per acre of land converted per year. 
F or this savings to be equivalent to the 12,000 AF average annual effective yield of the proposed 
reservoirs, 60,000 acres would have to be converted assuming irrigation occurred throughout the 
growing season. At $1,000 per acre, the cost would be $60 million or $5,000/ AF. 

Land leveling to improve water distribution or the installation of sprinkler irrigation would cost 
approximately $500 per acre. This cost does not include compensation for lost hay production 
after land leveling (e.g., 1.5 years lost production = 6 tons hay/acre @ $90/ton = $540/acre), the 
cost of land leveling that could be needed for the sprinklers, or the cost of possible crop 
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conversion. Water savings could be as much as 20 percent for land leveling and 50 percent for 
sprinklers assuming water was available when needed. To save 12,000 AF of water, at least 
60,000 acres would have to be leveled or 24,000 acres would have to be sprinkled for the 
duration of the growing season. The costs would be $30 million or $2,500/AF for land leveling 
or $12 million or $1,000/ AF for sprinklers. Although these costs are comparable to the cost of 
water from a new reservoir, the amount of land required by these conservation alternatives to 
produce a water savings of 12,000 AF would exceed the 20,600 acres currently permitted to 
receive irrigation water in the basin under Wyoming water law. Therefore, even if sprinklers, the 
most efficient conservation measure, were installed on all of the irrigated farm land in the basin 
and water were available during the entire irrigation season, the savings in water would only be 
10,300 AF. 

Under normal conditions, conservation measures generally reduce water loss and provide a more 
even distribution of existing, available water. However, conservation cannot produce new water 
and conservation cannot save water when water is not available. Without concurrent storage, 
conservation cannot affect the timing of, or the season when, water is available. In the Little 
Snake River basin, late-season demand for water is much greater than the amount of water 
available (Figure 1-4). Conservation could not provide more late-season irrigation water or 
sufficiently reduce late-season demand to match the existing, limited, late-season supply. 

Some of the cost of implementing water conservation measures could be shared with the Federal 
government. A 70/30 cost share program, up to $3,500 annually for five years, is available 
through the Consolidated Farm Services Agency (formerly the Agricultural Stabilization and 
Conservation Service). The NRCS provides a 50/50 cost share for up to $10,000 over ten years 
for irrigation improvements. Even with these programs, however, the water savings or increases 
in yield would be insufficient for land owners to recuperate the investment. 

Clearly, conservation is not a viable alternative to supply late-season irrigation because: 1) 
insufficient acreage exists within the SLSWCD to provide for 12,000 AF of water savings 
through conservation; 2) farmers would be unlikely to recover the cost of on-farm improvements 
with increased production or decreased water costs; and 3) without the addition of storage, 
conservation could not provide water in the late summer when it is needed. However, to 
adequately respond to comments received during the public scoping process, the conservation 
alternative will be evaluated for its environmental impacts (Chapter 4). 

2.4.3 NO-ACTION 
Under the no-action alternative, the Corps would not issue a Section 404 permit and a dam and 
reservoir would not be built. Because no other water storage facilities, including off-channel 
storage, exist in the basin, the no-action alternative would not involve initiating any measure to 
provide supplemental irrigation water within the Little Snake River basin with the possible 
exception of water conservation measures as previously discussed. Because conservation could 
not supply late-season water, irrigation and livestock husbandry practices would continue in much 
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the same way they are presently conducted. Late-season irrigation water shortages would occur 
annually, limiting forage production and necessitating the continued purchase of hay, wintering 
livestock· elsewhere, and premature sale of livestock. The fisheries habitat and recreational 
opportunities would remain unchanged. Although the no-action alternative would not provide 
any of the benefits of a new water supply, this alternative is retained for analysis in the EIS 
(Chapter 4) because it is required by the NEP A process and serves as a baseline against which the 
impacts of the other alternatives can be compared. 

2.5 COMPARISON OF IMPACTS OF ALTERNATIVES 

For comparison purposes, Table 2-5 summarizes the potential environmental and social impacts of 
each of the reservoir alternative described in section 2.4 and the water conservation and no-action 
alternatives. The table includes environmental criteria and specific environmental impacts that 
were not included in the initial alternative selection process. A detailed discussion of each 
potential impact is included in Chapter 4. Mitigation measures to compensate for adverse impacts 
are summarized in Table 2-6. 

2.6 PREFERRED ALTERNATIVE 

The applicant's (WWDC) preferred alternative is the High Savery dam and reservoir with a 
minimum pool. Although this alternative would inundate more wetlands, riparian vegetatio~ and 
stream channel than the Dutch Joe alternative, it would not inundate crucial big game ranges and 
it would improve the habitat for adult trout in Savery Creek, provide a brood site for CRCT, and 
would cost less. 

The identification of the Corps' preferred alternative or alternatives in an EIS is required by CEQ 
regulations unless another law prohibits the expression of such a preference. Corps regulations 
state that, in regulatory permit actions, the Corps takes an impartial position on whether to permit 
or deny a particular action until public interest review is complete. The regulations further state 
that the Corps is not a proponent of any action but rather determines whether or not actions 
proposed by the applicant are in the public interest. Based on this regulatio~ the Corps does not 
identify its preferred alternative in the EIS; it states its decision in the Record of Decision. 
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Table 2-5 

SUMMARY OF BENEFICIAL AND ADVERSE ENVIRONMENTAL IMPACTS 

Sandstone High Savery Dutch Joe Water 
EVALUATION CRITERIA w/min pool w/o min pool w/min pool w/o min pool no min pool Conservation No-Action 

Geology Minor impact- Minor impact- Minor impact- Minor impact- Minor impact- None None 
excavation and grout excavation and grout excavation and grout excavation and grout excavation and grout 
curtain curtain curtain curtain curtain 

Soils Temporary soil Temporary soil Temporary soil Temporary soil Temporary soil Temporary soil None 
disturbance and disturbance and disturbance and disturbance and disturbance and disturbance, increased 
increased erosion increased erosion increased erosion increased erosion increased erosion erosion potential 
potential during potential during potential during potential during potential during 
construction. construction. construction. construction. construction. 
Increased erosion on Increased erosion on Increased erosion on Increased erosion on Increased erosion on 
stream banks and stream banks and stream banks and stream banks and stream banks and 
reservoir shorelines reservoir shorelines reservoir shorelines reservoir shorelines reservoir shorelines 
during operation during operation during operation during operation during operation 

Seismicity None None None None None None None 

Mass Movements Potential to increase Potential to increase None None None None None 
movement rate of movement rate of 
slides slides 

Mineral Resources InlUldation of sand Inundation of sand InlUldation of sand InlUldation of sand InlUldation of sand None None 
gravel not used in gravel not used in gravel not used in gravel not used in gravel not used in 
construction construction construction construction construction 

Surface Hydrology 
Downstream Flow Decrease in peak Decrease in peak Decrease in peak Decrease in peak Savery Creek: None None 

spring flow, increased spring flow, increased spring flow, increased spring flow, increased decrease in peak 
flow in summer; flow in summer; flow in summer; flow in summer; spring flow. 
aevrage annual aevrage annual aevrage annual aevrage annual Dutch Joe Creek: 
depletion of9,580 AF depletion of9,580 AF depletion of 10,836 depletion of9,580 AF flow reduced except 
in the Little Snake in the Little Snake AF in the Little Snake in the Little Snake in summer when 
River River River River greatly increased. 

Little Snake River: 
average annual flow 
depletion of9,114 
AF. 

Stream InlUldated None None 
Permanent 7.1 miles 6.4 miles 8.4 miles 7.4 miles None 
Intermittent 2.0 miles 1.9 miles 2.3 miles 2.0 miles 4.4 miles 
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Table 2-5 

SUMMARY OF BENEFICIAL AND ADVERSE ENVIRONMENTAL IMPACTS 
Sandstone High Savery Dutch Joe Water 

EVALUATION CRITERIA w/min pool w/o min pool w/min pool w/o min pool no min pool Conservation No-Action 

Water Quality Reduced nutrient and Reduced nutrient and Reduced nutrient and Reduced nutrient and Temperature Reduced total None 
sediment levels in sediment levels in sediment levels in sediment levels in reduction in the Little dissolved solids in the 
Savery Creek; Savery Creek; Savery Creek; Savery Creek; Snake River in late Little Snake River 
increased salinity and increased salinity and increased salinity and increased salinity and July; increased 
reduced sediment reduced sediment reduced sediment reduced sediment salinity and reduced 
loads in the Little loads in the Little loads in the Little loads in the Little sediment loads in the 
Snake River Snake River Snake River Snake River Little Snake River 

Water Use None None None None None None None 

Air Quality Temporary, localized Temporary, localized Temporary, localized Temporary, localized Temporary, localized Temporary, localized None 
increases in NO", CO, increases in NO", CO, increases in NO", CO, increases in NO", CO, increases in NO", CO, increases in NO", CO, 
S01> and PM10 S02' and PM10 S02' and PMlO S02' and PM10 S02' and PM10 S02' and PM10 

Noise Quality Temporary, localized Temporary, localized Temporary, localized Temporary, localized Temporary, localized Temporary, localized None 
increased level increased level increased level increased level increased level increased level 

Vegetation (exclusive of Loss ofJ23 acres, Loss of286 acres, Loss of 446 acres, Loss ofJ 89 acres, Loss of 450 acres, Temporary None 

wetlands) mainly sagebrush and mainly sagebrush and mainly sagebrush and mainly sagebrush and mainly sagebrush and disturbance from land 
cottonwood cottonwood meadow meadow meadow, 5.5 riparian leveling; loss of native 

grasslands through 
conversion to alfalfa 

Wetlands Loss of 10.4 acres Loss of 10.2 acres Loss of9.5 acre Loss of7.5 acre Loss ofJ.2 acres Possible fillin~ from None 
emergent, 13.5 acres emergent, 13.3 acres emergent, 6.5 acres emergent, 5.8 acres emergent land leveling; loss of 
scrub/shrub, 0.9 acres scrub/shrub, 0.8 acres scrub/shrub; potential scrub/shrub; potential wetlands incidentally 
forested; potential forested; potential gain in wetlands gain in wetlands maintained by current 
gain in wetlands gain in wetlands downstream downstream irrigation practices; 
downstream downstream potential benefit from 

decreased input of 
agricuhural chemicals 

Wildlife Minor disturbance Minor disturbance Minor disturbance Minor disturbance Minor disturbance Minor disturbance None 
from construction and from construction and from construction and from construction and from construction and from land leveling 
human presence, some human presence, some human presence, some human presence, some human presence, some activities 
mortality during mortality during mortality during mortality during mortality during 
initial reservoir filling initial reservoir filling initial reservoir filling initial reservoir filling initial reservoir filling 
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Table 2-5 

SUMMARY OF BENEFICIAL AND ADVERSE ENVIRONMENTAL IMPACTS 
Sandstone High Savery Dutch Joe Water 

EVALUATION CRITERIA w/min pool w/o min pool w/min pool w/o min pool no min pool Conservation No-Action 

Habitat Loss ofl 70 acres, Loss of330 acres, Loss of 482 acres, Loss of 420 acres, Loss of 450 acres, None None 
mainly sagebrush and mainly sagebrush and mainly sagebrush and mainly sagebrush and mainly sagebrush and 
cottonwood cottonwood meadow and some meadow and some meadow 

willow/alder willow/alder 

Big Game Loss of elk CW, WN, LossofelkCW, WN, Loss of elk WN; Loss of elk WN; Loss of elk WN, W; None None 
and birthing; mule and birthing; mule mule deer and mule deer and mule deer CW, SSF; 
deerSSF, WN; deer SSF, WN; pronghorn SSF pronghorn SSF pronghorn CW, SSF, 
pronghorn SSF1 pronghorn SSF WN 

Fisheries 
Permanent Streams Immdated None None None 

Length 7.1 miles 6.4 miles 8.4 miles 7.4 miles 
Area 19.5 acres 17.9 acres 15.9 acres 14.4 acres 

Habitat Units (HU) Loss ofl95 HU Loss of363 HU Loss of143 HU Loss of 130 HU None None None 
Creation ofl37 HU Creation ofl37 HU Creation of 1200 HU Creation of 1200 HU 

Threatened, Endangered, Candidate, or Proposed Species 
Bald eagle Loss of nesting and Loss of nesting and None None None None None 

rooting sites; increase rooting sites; increase 
in prey in prey 

Peregrine falcon Increase in prey Increase in prey Increase in prey Increase in prey Increase in prey None None 

Northern goshawk Increase in prey Increase in prey Increase in prey Increase in prey Increase in prey None None 

Swift fox Improved habitat Improved habitat Improved habitat Improved habitat Improved habitat None None 

Colorado squawfish Habitat degradation Habitat degradation Habitat degradation Habitat degradation Habitat degradation None None 
caused by flow caused by flow caused by flow caused by flow caused by flow 
depletions and depletions and depletions and depletions and depletions disrupted 
disrupted sediment disrupted sediment disrupted sediment disrupted sediment sediment transport and 
transport transport transport transport unseasonable 

temperature 

ICW = Crucial Winter Range; WN= Winter and Yearlong Range; SSF= Spring, Summer, and Fall Range, W= Winter Range. CW is considered to 
be the most important range in terms of population survival. 
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Table 2-5 

SUMMARY OF BENEFICIAL AND ADVERSE ENVIRONMENTAL IMPACTS 
Sandstone High Savery Dutch Joe Water 

EVALUATION CRITERIA w/min pool w/o min pool w/min pool w/o min pool no min pool Conservation No-Action 
Razorback suckers Habitat degradation Habitat degradation Habitat degradation Habitat degradation Habitat degradation None None 

caused by flow caused by flow caused by flow caused by flow caused by flow 
depletions and depletions and depletions and depletions and depletions and 
disrupted sediment disrupted sediment disrupted sediment disrupted sediment disrupted sediment 
transport transport transport transport transport 

Bonytail Habitat degradation Habitat degradation Habitat degradation Habitat degradation Habitat degradation None None 
caused by flow caused by flow caused by flow caused by flow caused by flow 
depletions and depletions and depletions and depletions and depletions and 
disrupted sediment disrupted sediment disrupted sediment disrupted sediment disrupted sediment 
transport transport transport transport transport 

Humpback chub Habitat degradation Habitat degradation Habitat degradation Habitat degradation Habitat degradation None None 
caused by low caused by low caused by low caused by low caused by low 
depletions disrupted depletions disrupted depletions disrupted depletions disrupted depletions disrupted 
sediment transport sediment transport sediment transport sediment transport sediment transport and 

unseasonable 
temperature 

Species of Special Concern 
Bluehead sucker None None None None Unseasonable None None 

temperature in the 
Little Snake River 

Roundtail chub None None None None Unseasonable None None 
temperature in the 
Little Snake River 

Flannelmouth sucker Increase in habitat, Increase in habitat, Increase in habitat, Increase in habitat, Unseasonable None None 
blockage of blockage of blockage of blockage of temperature in the 
movement movement movement movement Little Snake River 

Colorado River cutthoat trout Increase in habitat, Increase in habitat Increase in habitat, Increase in habitat None None None 
brood stock holding brood stock holding 
area area 

Ferruginous hawk Loss of nesting and Loss of nesting and None None None None None 
foraging habitat foragittgbabitat 
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Table 2-5 

SUMMARY OF BENEFICIAL AND ADVERSE ENVIRONMENTAL IMPACTS 

Sandstone High Savery Dutch Joe Water 
EVALUATION CRITERIA w/min pool w/o min pool w/min pool w/o min pool no min pool Conservation No-Action 

Long-billed curlew Increase in foraging Increase in foraging None None None None None 
habitat habitat 

Social and Economic Conditions 
Population Temporary increase Temporary increase Temporary increase Temporary increase Temporary increase None None 

Land Use Loss of 111 acres Loss of95 acres Loss of247 acres Loss of217 acres Loss of261 acres Conversion of None 
rangeland, 36 acres rangeland, 33 acres rangeland, 146 acres rangeland, 126 acres rangeland, 35 acres unknown quantity of 
pasture pasture pasture pasture pasture grass pasture to alfalfa 

Employment Temporary increase, Temporary increase, Temporary increase, Temporary increase, Temporary increase, Temporary increase None 
minimal pennanent minimal pennanent minimal pennanent minimal pennanent minimal pennanent 

Income Increased fann, Increased fann, Increased fann, Increased fann, Increased fann, None None 
additional recreational additional recreational additional recreational additional recreational additional recreational 

Cultural Resources 11 sites affected, 3 11 sites affected, 3 24 sites affected, 10 24 sites affected, 10 3 sites affected but not None None. 
could be eligible for could be eligible for could be eligible for could be eligible for eligible for NRHP 
NRHpz NRHP NRHP NRHP 

Recreation Provide additional Provide additional Provide additional Provide additional Provide additional None None 
opportunities opportunities opportunities opportunities opportunities 

Visual and Aesthetic Addition of lake Addition of lake Addition oflake to Addition oflake Addition of lake to None None 

Resources to landscape; loss of to landscape; loss of landscape; loss of 10.7 to landscape; loss of landscape; loss of 4.4 
9.1 miles of stream 8.5 miles of stream miles of stream visual 9.4 miles of stream miles of stream visual 
visual element visual element element visual element element 

2NRHP = National Register of Historic Places 
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Table 2-6 

SUMMARY OF MITIGATION MEASURES l 

IMPACT CATEGORY 

General Setting 

Geology 

SoDs 

Seismicity 

Mass Movements and Landslides 

Mineral Resources 

Water Quantity 

Water Quality 

Water Use 

Sandstone 

Borrow areas developed outside of the dam and 
reservoir area would be reshaped and revegetated 

Additional, detailed geologic investigation of eadl 
dam site would be required to prepare fmal design 
plans 

Implement erosion and sedimentation control 
plans; restrict human activity to specific access 
points and vehicular traffic to prepared roadways 
and parking areas; remove livestock grazing 
activities on adjacent valley slopes 

Design the project to withstand a 6.25 RS 
earthquake with a peak horizontal bedrock 
acceleration of 20% gravity 

Grading and installation oftrendles or Frendl 
drains if more movement of a slide occurs than 
anticipated 

Preferential use of recoverable sand and gravel 
deposits located within the reservoir inundation 
zone 

Minimum flow release oflesser of24 cfs or 
natural inflow 

Implement erosion and sedimentation control plans 
during construction; install energy dissipating 
structures below the dam; use of a muhi-Ievel 
outlet structure; if salinity is increased because of 
project, water conservation or other measures to 
reduce salinity will be implemented 

None 

High Savery 

Borrow areas developed outside of the dam and 
reservoir area would be reshaped and revegetated 

Additional, detailed geologic investigation of eadl 
dam site would be required to prepare fmal design 
plans 

Implement erosion and sedimentation control 
plans; restrict human activity to specific access 
points and vehicular traffic to prepared roadways 
and parking areas; remove livestock grazing 
activities on adjacent valley slopes 

Design the project to withstand a 6.25 RS 
earthquake with a peak horizontal bedrock 
acceleration of20% gravity 

None 

Preferential use of recoverable sand and gravel 
deposits located within the reservoir inundation 
zone 

Minimum flow release oflesser of 12 cfs or 
natural inflow 

Implement erosion and sedimentation control plans 
during construction; install energy dissipating 
structures below the dam; use of a muhi-Ievel 
outlet structure; if salinity is increased because of 
project, water conservation or other measures to 
reduce salinity will be implemented 

None 

1 No mitigation measures are proposed for the conservation and no-federal-action alternatives. 
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Dutch Joe 

Borrow areas developed outside of the dam and 
reservoir area would be reshaped and revegetated 

Additional, detailed geologic investigation of eadl 
dam site would be required to prepare fmal design 
plans 

Implement erosion and sedimentation control 
plans; restrict human activity to specific access 
points and vehicular traffic to prepared roadways 
and parking areas; remove livestock grazing 
activities on adjacent valley slopes 

Design the project to withstand a 6.25 RS 
earthquake with a peak horizontal bedrock 
acceleration of 20% gravity 

None 

Preferential use of recoverable sand and gravel 
deposits located within the reservoir inwldation 
zone 

None 

Implement erosion and sedimentation control plans 
during construction; install energy dissipating 
structures below the dam; use of a muhi-level 
outlet structure; if salinity is increased because of 
project, water conservation or other measures to 
reduce salinity will be implemented 

None 
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Table 2-6 

SUMMARY OF MITIGATION MEASURES· 

IMPACT CATEGORY 

AtrQuaJtty 

Noise Quality 

Vegetation 

Wetlands 

WUdUfe 

Sandstone 

Spray water or other approved dust control 
chemicals on haul roads and revegetate disturbed 
areas outside the inWldation zone to control dust; 
contractor required to maintain all construction 
vehicles in good working condition and to comply 
with all local, state, and federal air pollution rules 

Construction work periods near residences 
restricted to daytime hours; no construction 
activities between November and May 

Protection and enhancement of lower quality 
cottonwood areas at a ratio of3 acres protected 
and enhanced for each acre inWldated and/or 
creation of new cottonwood areas in the vicinity of 
the dam and reservoir at a ratio of2: 1; 
enhancement of will owl alder shrublands at a ratio 
of 3: 1; install grade control structures downstream 
of dam 

Enhance existing wetlands and create new 
wetlands at replacement ratios determined by the 
Corps 

Seasonal restrictions on construction and public 
access; staged filling of the reservoir; 
enhancement or protection of habitats similar to 
those inWldated at 1: 1 ratio; the loss of big game 
crucial range is unmitigatable 

High Savery 

Spray water or other approved dust control 
chemicals on haul roads and revegetate disturbed 
areas outside the inWldation zone to control dust; 
contractor required to maintain all construction 
vehicles in good working condition and to comply 
with all local, state, and federal air pollution rules 

Construction work periods near residences 
restricted to daytime hours; no construction 
activities between November and May 

Protection and enhancement of lower quality 
cottonwood areas at a ratio of 3 acres protected 
and enhanced for each acre inWldated and/or 
creation of new cottonwood areas in the vicinity of 
the dam and reservoir at a ratio of 2: 1; 
enhancement of will owl alder shrublands at a ratio 
of 3: 1; install grade control structures downstream 
of dam 

Enhance existing wetlands and create new 
wetlands at replacement ratios determined by the 
Corps 

Seasonal restrictions on construction and public 
access; staged filling of the reservoir; 
enhancement or protection of habitats similar to 
those inWldated at 1: 1 ratio 

1 No mitigation measures are proposed for the conservation and no-federal-action alternatives. 
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Dutch Joe 

Spray water or other approved dust control 
chemicals on haul roads and revegetate disturbed 
areas outside the inWldation zone to control dust; 
contractor required to maintain all construction 
vehicles in good working condition and to comply 
with all local, state, and federal air pollution rules 

Construction work periods near residences 
restricted to daytime hours; no construction 
activities between November and May 

Protection and enhancement oflower quality 
cottonwood areas at a ratio of3 acres protected 
and enhanced for each acre inWldated and/or 
creation of new cottonwood areas in the vicinity of 
the dam and reservoir at a ratio of2:1; 
enhancement of will owl alder shrublands at a ratio 
of3:1; install grade control structures downstream 
of dam 

Enhance existing wetlands and create new 
wetlands at replacement ratios determined by the 
Corps 

Seasonal restrictions on construction and public 
access; staged filling of the reservoir; 
enhancement or protection of habitats similar to 
those inWldated at 1: 1 ratio; the.loss of big game 
crucial range is unmitigatable 
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Table 2-6 

SUMMARY OF MITIGATION MEASURES· 

IMPACT CATEGORY 

Fisheries 

Threatened and Endangered 
Species 

Species of Special Concern 

Social and Economic Conditions 

Cultural Resources 

Recreation 

Visual and Aesthetic Resources 

Sandstone 

Implement erosion and sedimentation control plans 
during construd.ion; install energy dissipating 
strud.ures below the dam; use of a multi-level 
outlet strud.ure; if salinity is increased because of 
project., water conservation or other measures to 
reduce salinity will be implemented; minimum 
flow releases of24 cfs; instream habitat 
improvements to replace inlUldated trout habitat 
lUlits 

Replacement or enhancement of cottonwood 
riparian habitat; monetary contribution to the 
Colorado River Recovery Program 

See mitigation measures for water quality and 
quantity, vegetation, wetlands, wildlife, fisheries, 
and threatened and endangered species 

None 

Sites to be mitigated have been identified, specific 
mitigation measures are lUlder development 

Maintenance of minimum pool (larger version 
only); reservoir fish stocking; potential 
development of boat ramp, camping, picnicking, 
and restroom facilities; minimum flow releases; 
enhancement of wildlife habitat 

Concentrate, as much as possible, mitigation 
efforts for wetlands, riparian vegetation, and 
wildlife habitat in one area 

High Savery 

Implement erosion and sedimentation control plans 
during construd.ion; install energy dissipating 
strud.ures below the dam; use of a multi-level 
outlet strud.ure; if salinity is increased because of 
pro jed., water conservation or other measures to 
reduce salinity will be implemented; minimum 
flow releases of 12 cfs; use reservoir to raise 
genetically pure Colorado River cutthroat trout 

Replacement or enhancement of cottonwood 
riparian habitat; monetary contribution to the 
Colorado River Recovery Program 

See mitigation measures for water quality and 
quantity, vegetation, wetlands, wildlife, fisheries, 
and threatened and endangered species 

None 

Sites to be mitigated have been identified, specific 
mitigation measures are lUlder development 

Maintenance of minimum pool (larger version 
only); potential development o(boat ramp, 
camping, picnicking, and restroom facilities; 
minimum flow releases; enhancement of wildlife 
habitat 

Concentrate, as mum as possible, mitigation 
efforts for wetlands, riparian vegetation, and 
wildlife habitat in one area 

1 No mitigation measures are proposed for the conservation and no-federal-action alternatives. 
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Dutch Joe 

Implement erosion and sedimentation control plans 
during construd.ion; install energy dissipating 
structures below the dam; use of a multi-level 
outlet structure; if salinity is increased because of 
project, water conservation or other measures to 
reduce salinity will be implemented; minimum 
diversion bypass of24 cfs 

Monetary contribution to the Colorado River 
Recovery Program 

See mitigation measures for water quality and 
quantity, vegetation, wetlands, wildlife, fisheries, 
and threatened and endangered species 

None 

None 

Enhancement of wildlife habitat 

Concentrate, as much as possible, mitigation 
efforts for wetlands, riparian vegetation, and 
wildlife habitat in OI1e area 
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CHAPTER 3 
AFFECTED ENVIRONMENT 

3.1 INTRODUCTION 

Twenty-three structural alternatives were initially considered as alternatives to meet the identified 
need for 12,000 acre-feet of late-season supplemental irrigation water in the Little Snake River 
basin. A selection process based on engineering, cost, and environmental considerations (Chapter 
2) identified three dam and reservoir alternatives as feasible. In addition to the reservoirs, the 
alternatives of conservation and no-federal-action also remained under consideration. Chapter 3, 
Affected Environment, describes the natural resources, such as vegetation and wildlife, and the 
human resources, such as socioeconomics and cultural resources, which are in the vicinity of these 
alternatives and could be impacted by the alternatives still under consideration. 

Existing environmental conditions are described using areas or scales appropriate for the 
geographic variability of the factor. Features such as general setting, topography, and climate are 
reasonably consistent on approximately a county-scale. Most natural resources features such as 
geology, soils, mineral resources, land cover, and wildlife are described using a 12-square mile 
area around each of the reservoir sites. This area is considered large enough to adequately 
describe the typical conditions at each reservoir site but small enough to demonstrate the 
differences that exist among the sites (Figure 3-1). In the case of socioeconomics and recreation, 
the relevant study area was increased to cover Carbon County, Wyoming and Moffat and Routt 
counties, Colorado because impacts relevant to these features were considered to have more far
reaching effects. 

3.2 LAND FEATURES 

3.2.1 GENERAL SETTING 
The LSSIWSP area is within the Little Snake River drainage basin in extreme southern Carbon 
County, Wyoming, and northern Moffat County, Colorado. The majority of the project area is in 
south-central Wyoming, with a small portion lying in northwest Colorado. 

Land in the LSSIWSP project area is primarily used for agricultural activities. These activities 
include livestock grazing and hay production. Areas with low relief, adjacent to the Little Snake 
River and Savery Creek, are generally where irrigated hay fields, pastures of grass, and fields of 
alfalfa and small grains are found. Adjacent sagebrush areas with more relief are fenced and used 
as range. Occasionally these areas may be improved by the establishment of drought 
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tolerant grasses to provide additional livestock forage. Lands in the project area are also used for 
recreational activities, particularly big game hunting. 

3.2.2 TOPOGRAPHY 
The project area is about 20 miles west of the Continental Divide in the Sierra Madre Range. The 
general relief consists of mountains and erosional valleys. Some areas along valley floors have 
little relief. High mesas with steep sideslopes and deep intervening canyons are characteristic of 
the areas outside the larger drainage basins. Surface elevations range from approximately 6,000 
feet above mean sea level (msl) in the valleys to 8,000 feet msl on the mountain tops. Drainage 
for this area is generally to the south and west. 

3.2.3 CLIMA TE 
South-central Wyoming and northwest Colorado are characterized by cool, dry summers and cold 
winters. July is normally the warmest month with an average maximum temperature of 80 
degrees Fahrenheit (OF) and an average minimum temperature of 47 OF (Gale Research Company 
1985). January is the coldest month, with an average maximum temperature of32 OF and an 
average minimum of 10°F. Temperatures above 90 OF are uncommon during the summer 
months while temperatures of -40 to -50 OF may occasionally occur during the winter months. 
The frost-free season ranges from 60 to 120 days long, depending on elevation, and occurs 
generally between the middle of May and late September. Winds vary from calm to periods of 
sustained winds with velocities of 30 to 40 miles per hour during the winter. The sustained winds 
during the winter may cause some areas to be blown free of snow while other areas may have 
deep drifts. 

Precipitation averages approximately 14 inches per year, or 1.15 inches per month. May has the 
highest average rainfall at 1.7 inches and March averages the greatest snowfall at 15 inches. 
Average rainfall is the least in September (1.13 inches). The lowest snowfall month during the 
winter is February with an average of 10 inches. Stream flows are variable from year-to-year and 
season-to-season (Section 3.3 .2). Highest stream flows occur during April through June as a 
result of snowmelt runoff. Lowest stream flows occur during September. 

3.2.4 GEOLOGY AND SOILS 
The geology of the project area consists of unconsolidated overburden and bedrock. The strata 
vary in composition across the area depending on how they were deposited, topography, erosional 
features, and structural uplift. 

3.2.4.1 Unconsolidated Overburden 
The unconsolidated overburden varies across the project areas primarily as a result of topography 
and erosional features (Figure 3-2). Terrace deposits are located on the sides of mountains where 
the slopes are less steep. These deposits consist of weathered colluvium (material deposited at 
the foot of a slope or cliff primarily by gravity) and bedrock. A thin soil has developed over 
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these deposits that supports sagebrush, grasses, and some woody vegetation. The steeper 
sideslopes consist of colluvium, slopewash, and bedrock deposits. Landslide areas are also 
present along some sideslopes in the project area (Figures 3-2 and 3-3). "Materials that make up 
landslide deposits may include terrace, colluvial, alluvial (material primarily deposited by water), 
and slopewash deposits as well as bedrock material. A more detailed discussion of mass 
movements is included in Section 3.2.10. 

Lower elevations, consisting of creek and river bottoms, have alluvial deposits, which are 
primarily sand and gravel derived from all of the material found in the area. Sediments are 
generally medium to coarse sand. Finer material is generally washed from the creek and river 
bottoms and flushed farther downstream because of the high velocity of water. 

Soils in the project area are highly variable. They formed from alluvium, colluvium, slopewash, 
glacial, terrace, and residual soil deposits. Soil depths range from none to very thin on sideslopes, 
from thin to moderate depths on terraces, and from thin to deep in the valley bottoms. Most soils 
are very well drained with moderate to rapid permeability. Wind and water erosional hazards 
range from slight to severe, dependent upon the slope. There are no prime farmland soils 
designated in the project area. Hydric soils occur as small scattered patches or as inclusions 
within other soil types. 

3.2.4.2 Bedrock Geology 
The bedrock of the project area consists of Precambrian basement rocks, Cretaceous rocks of the 
Steele Shale and Mesaverde Group, and Oligocene-Miocene rocks of the Browns Park Formation 
(Figure 3-3). 

The Precambrian rocks of the Sierra Madre Uplift located to the east of the project area are 
Proterozoic in age and representative of the basement rocks that underlie the project area. They 
consist primarily of volcanic rocks and sediments that have been subjected to high temperatures 
and pressures to form metamorphic rocks. 

The Steele Shale is the lowest and oldest rock found within the middle to eastern part of the 
project area. It consists of marine shales with some interbedded sandstone and siltstones and is up 
to 4,000 feet thick. The Steele Shale is overlain by the Mesaverde Group, which underlies most 
of the project area. The Mesaverde Group is divided into the Haystack Mountains Formation and 
the Allen Ridge Formation. 

The Haystack Mountains Formation consists primarily of marine sandstones and form the 
prominent cliffs in the project area; the softer rocks tend to form the broader slopes. The Allen 
Ridge Formation lies directly on top of the Haystack Mountains Formation and is primarily made 
up of sandstones and shales. The upper part of the Allen Ridge Formation is missing in much of 
the area because of erosion. Thin coal beds are found in the lower Allen Ridge Formation. 

3-5 



LEGEND 

LJ Mass Movements 

o Quarternary Alluvium 

E:a Browns Park Formation (Tertiary) 

IT] Mesa Verde Formation (Cretaceous) 

[:3 Steele Shale 

'U Fault Approximately Located 
, U- Upthrown Block 
D , D- Downthrown Block 

= E3 9 m 
Scale: Feet 

Burns 
& 

McDonnell 

Figure 3-3 
GENERAL GEOLOGY 



Little Snake Supelemental Irrigation Water Supply Project Final Environmental Impact Statement 

The Browns Park Formation blankets the higher broad uplands of the project area. The basal 
portion of the formation is a conglomerate while the remaining portion of the formation generally 
grades from sandstone to siltstone with interbedded volcanic ash deposits. Coarser materials 
within the formation may accumulate groundwater and appear as seeps in valley walls. 

3.2.4.3 Structural Geology 
The Cretaceous bedrock formations generally strike northwest to southeast and dip to the 
southwest in the project area. The dip of the bedrock becomes steeper to the east because of the 
Sierra Madre Uplift. The Browns Park Formation is tertiary in age and is fairly flat lying over the 
Cretaceous rocks in the project area. 

Several mapped faults are located northeast of the town of Savery. They generally cut across 
Savery Creek from the southeast to the northwest (Stone and Webster Engineering Corporation 
(SWEC) 1986). Some of the faults are mapped close to the Sandstone and Dutch Joe sites 
(Figure 3-3). These faults were probably formed in association with the uplift of the Sierra Madre 
to the east. 

3.2.4.4 Sandstone Dam and Reservoir 
The soils in this area consist primarily of colluvial material on the sideslopes, alluvial material in 
the valley bottom, and terrace deposits and outcrops outside the valley. Areas of mapped mass 
movements or landslides occur along Savery Creek (Figure 3-3). 

The bedrock along Savery Creek within the Sandstone site is relatively flat and consists primarily 
of the upper and Middle parts of the Haystack Mountains Formation of the Mesaverde Group. 
The steep-sided slopes are primarily sandstones of the Haystack Mountains Formation and capped 
on either side of the valley by the Browns Park Formation. Outcrops of the Steele Shale 
Formation occur along the upstream portions of the area (Figure 3-3). 

The faults in the area are probably associated with Tertiary volcanic and tectonic activity. These 
faults are considered stable with a low probability of future movement (SWEC 1986). 

3.2.4.5 High Savery Dam and Reservoir 
The Savery Creek valley is relatively narrow at this location. The soils consist of colluvial 
material along the valley sideslopes, alluvial material in the valley bottom, and residual soils and 
outcrops outside the valley. No major landslides are mapped in this area. 

The bedrock at the High Savery Creek site consists of sandstone and shale of the Steele Shale 
Formation (Figure 3-3). Several massive sandstone outcrops occur along the sideslopes of the 
valley. The higher areas on either side of the valley are capped with the Browns Park Formation. 
No faults have been identified in the vicinity of the High Savery site (Figure 3-3). 
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3.2.4.6 Dutch Joe Dam and Reservoir 
The soils in this area consist of colluvium on the sideslopes, alluvial material in the valley bottom, 
and residual soils and outcrops outside the valley. There are no major mass movements mapped 
in this area. The bedrock of Dutch Joe Creek is made up of the Browns Park Formation 
sandstones and conglomerates. The bedrock may also have areas where seepage could occur. 

One fault is mapped in this area (Figure 3-3). The faults in the area are probably associated with 
Tertiary volcanic and tectonic activity. These faults have not been active in the last lmillion years 
and are considered stable with a low probability offuture movement (SWEC 1986). 

3.2.5 SEISMICITY 
The two closest areas of well documented seismic activity include the Yellowstone, Wyoming 
region, about 300 miles northwest of the project area, and the Wasatch Fault Zone, about 200 
miles west. A maximum probable event in the Wasatch Fault Zone could result in on-site effects 
similar to a 5.0 Richter Scale (RS) magnitude (SWEC 1986). The Richter Scale is an open-ended 
logarithmic scale used to describe the magnitude ofa seismic event (i.e., earthquake). As an 
example, an earthquake of 1.5 RS is the smallest that can be felt; earthquakes of 4.5 RS and 8.5 
RS cause slight and devastating damage, respectively. 

Seismic events have been reported within 150 miles of the project area since 1882 (SWEC 1986, 
Case 1994). The magnitude of the seismic activity has historically averaged about 4.0 RS. Larger 
earthquakes have occurred as listed below: 

• A 4.4 RS earthquake occurred in 1971 located about 40 miles southeast of the 
project area. 

• A magnitude 5.5 RS earthquake, the largest known in Wyoming outside of 
Yellowstone National Park, occurred in 1984 about 150 miles northeast of the 
project area. 

• A recent seismic event with a magnitude 5.3 RS occurred 140 miles west of the 
project area (20 miles west of Green River, Wyoming) in February 1995 because 
of a mine collapse. 

• Another recent 4.1 RS magnitude earthquake occurred about 100 miles southwest 
of the project area, in Dinosaur National Monument, in March 1995. 

The faults in the project are considered stable with a low probability offuture movement (SWEC 
1986). No correlations exists between any recorded seismic events and these faults. 

A complete review of earthquake activity in the region of High Savery Reservoir is presentedin 
Appendix B (Case, 1999). The report concludes: 
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"Damaging Earthquakes have occurred and will continue to occur in south-central 
Wyoming. A maximum credible "random" earthquake of magnitude 6.25 is postulated 
for the area. In addition, exposed active fault systems, within 100 miles of the project 
area, are capable of generating earthquakes in the magnitude 6.5 - 7.0 range. 

The largest peak acceleration projected for the project area is 15%g. That acceleration 
is derived from placing a "random" magnitude 6.25 earthquake at 15 kilometers from 
the sites under consideration. That acceleration is similar to the 14%g acceleration that 
is derivedfrom the 2,500-year probabalistic analysis (2% probability of exceedance in 
50 years). Exposed active faults, within 100 miles of the project area, are not expected to 
generate peak horizontal accelerations in excess of 1.5%g at the project area. This is 
because the Faults are so distant from the sites under construction. 

Based upon the methods of analysis utilized in this report, it is recommended that a peak 
horizontal acceleration of 15%g be considered for all dam sites in the Little Snake 
Supplemental Irrigation Water Supply Project Area. The design acceleration will be 
larger, depending on the factor of safety utilized If a factor of safety of 1. 3 is used, 
which is common for some types of construction, then an acceleration of 20%g should be 
considered in the design of the dam. " 

3.2.6 MASS MOVEMENTS 
Mass movements in the project area generally occur in areas with steep sideslopes and are 
considered to be either recent or ancient. Recent movements are generally small and associated 
with hillside weathering, particularly during wet seasons when the soil strength is reduced (SWEC 
1986). 

Two large mass movement areas occurring in the vicinity of the Sandstone site are classified as 
ancient (Figure 3-3). These movements were apparently initiated by rapid stream valley erosion 
10,000 years ago at the end of the last glacial period (SWEC, 1986). These areas consist ofa 
series of roughly parallel ridges, which have moved toward the streams in recent times. This slide 
movement is classified as a "creep" and is perpetuated by the continued erosion of the toe of the 
slide by the streams (SWEC 1986). 

The layer where movement has occurred is a bentonite clay layer found well below the Savery 
Creek valley floor at the Sandstone site. Slide mass movement has been measured at an annual 
rate of 2 inches at the clay layer and up to 4 feet on the surface (SWEC 1986). 

3.2.7 MINERAL RESOURCES 
Major deposits of coal, uranium, oil, natural gas, sand, and gravel are found in Carbon County. 
The Sandstone, High Savery, and Dutch Joe sites are all located in the Little Snake River Coal 
Field (Figure 3-4). Strippable deposits are located above the Browns Park Formation in the 
eastern part of this field (Keystone Coal Industry Manual 1986). However, no economically 
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recoverable coal deposits occur in the project area. Test borings drilled within and in the vicinity 
of the Sandstone site provided no evidence of coal deposits within 150 feet of the surface (SWEC 
1986). 

The Baggs, Shirley Basin, and Ketchum Buttes uranium resource areas are found in Carbon 
County. The Ketchum Buttes Area, located west of the High Savery Creek site, is the only 
uranium resource area in the project vicinity (Figure 3-4). Other minor uranium resources occur 
in the south-central portion of Carbon County (Hausel et al. 1979). No uranium mining currently 
occurs in the project area. 

Several major gas fields and many minor oil and gas fields occur in Carbon County (Stephenson et 
al. 1984). Most producing fields are to the west and northwest of the project area. Three small 
oil and natural gas fields are located in the project area (Figure 3-4). These fields occur in the 
vicinity of the Sandstone and Dutch Joe sites but should not affect the development of a water 
supply. 

Extensive deposits of sand and gravel exist in recent stream and Quaternary terrace deposits 
throughout Carbon County. These are located primarily in the stream valleys. The Wyoming 
Geological Survey classifies alluvial areas as potential sand and gravel resources. Sand and gravel 
deposits occur within the creek bed at the Sandstone and High Savery sites. Dutch Joe contains 
side slope deposits which would be economical to recover. An existing sand pit is located about 
one mile west of Savery, Wyoming, in the Little Snake River alluvium. Small amounts of copper, 
silver, and gold occur in Carbon County and have been mined in the past. No evidence of 
recoverable reserves has been found in the project area (U.S. Army Corps of Engineers (Corps) 
1988). 

3.3 WATER RESOURCES 

3.3.1 STUDY AREA 
The Little Snake River Basin drains approximately 3,770 square miles in south-central Wyoming 
and north-central Colorado (United States Geological Survey (USGS) 1984). The river 
originates in the Wyoming portion of the Sierra Madre range and flows southwest to the Yampa 
River in northwest Colorado. The Yampa River is a tributary of the Green River, which is a 
tributary of the Colorado River. 

3.3.2 SURFACE HYDROLOGY 
The major tributaries of the Little Snake River upstream of Baggs, Wyoming, are the North, 
Middle, South, and Roaring forks of the Little Snake River, and Battle, Slater, Savery, Willow, 
and Muddy creeks. Of these tributaries, Savery Creek is the only major tributary that would be 
directly impacted by the development of any of the water supply alternatives. 

3-10 



LEGEND 

D Oil and Gas Fields 

D Little Snake River Coal Field 

[] Ketchum Buttes Uranium Resource Area 

$ 
I 

E3 F39 

Burns 
& 

McDonnell 

Figure 3-4 
MINERAL RESOURCES 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Stream flow data from USGS gaging stations on Savery Creek near Savery, Wyoming, and on the 
Little Snake River near Dixon, Wyoming, illustrate the dramatic variations in annual discharge 
volumes from year to year (Figure 3-5). As is typical of mountainous regions, a significant 
portion of the annual discharge is snowmelt. In the Little Snake River, over 80 percent of the 
annual discharge normally occurs during the months of April, May, and June as a result of melting 
snow. Lowest flows generally occur during September. Late summer and early fall flows have 
been further reduced in modern times because of upstream irrigation diversions. Monthly 
discharge can vary by over ten-fold between a dry and a wet year (Figure 3-5). 

A flood frequency analysis for the Little Snake River was completed in 1986 using data from the 
gaging station near Dixon, Wyoming, (Appendix B) (SWEC 1986). The U.S. Bureau of 
Reclamation (BOR) has estimated the channel capacity of the Little Snake River at approximately 
3,500 cubic feet per second (cfs) (Banner Associates, Inc. (BAl) 1980a). Based on the results of 
the flood frequency analysis, the channel capacity of the river is equal to floods that generally 
occur one out of every two years. 

3.3.2.1 Sandstone Dam and Reservoir Site 
Originating along the Continental Divide in eastern Carbon County, Wyoming, Savery Creek 
flows in a southerly direction to the Little Snake River. It is the largest tributary of the Little 
Snake River upstream of Baggs, Wyoming. Major tributaries to Savery Creek include the North 
and East forks of Savery Creek, Little Savery Creek, Big Sandstone Creek, and Little Sandstone 
Creek (Figure 3-1). 

Based on historical stream flow data for Savery Creek near Savery, Wyoming, the average annual 
discharge is approximately 150,000 acre-feet (AF) (Corps 1988). Peak flows occur between the 
months of April and June and account for over 80 percent of the annual flow. Lowest flows 
typically occur during the months of August and September. 

A flood frequency analysis for Savery Creek was completed in 1986 for the gaging station near 
Savery, Wyoming (Appendix B) (SWEC 1986). The BOR has estimated the channel capacity of 
Savery Creek to be approximately 1,000 cfs (BAl 1980b). Like the Little Snake River, Savery 
Creek's channel capacity is equal to floods that generally occur one out of every two years. 

3.3.2.2 High Savery Dam and Reservoir 
For the purpose of this study, the High Savery Creek site includes Savery Creek upstream of the 
confluence of Little Savery and Savery creeks. Major tributaries to upper Savery Creek are the 
North and East forks of Savery Creek (Figure 3-1). 

No recent stream flow data is available for this portion of Savery Creek. The nearest stream 
gaging station, located approximately three miles downstream of the High Savery Creek site, was 
discontinued after 1972. However, seasonal flow variation is expected to be the same as reported 
for Savery Creek near the Sandstone site in Section 3.3.2.1. 
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3.3.2.3 Dutch Joe Dam and Reservoir 
Dutch Joe Creek is an intermittent tributary of the Little Snake River east of Dixon, Wyoming. 
No stream flow data is available for Dutch Joe Creek. Peak and low flow seasons should be 
similar to those reported for Savery Creek. 

3.3.3 EXISTING WATER USE 
All surface waters within the State of Wyoming have been assigned a beneficial use classification 
by the Wyoming Department of Environmental Quality (WDEQ). These classifications are based 
on the suitability of the water for coldwater fishery, agricultural and industrial use, and body 
contact recreation. The Little Snake River and Savery Creek in the vicinity of the Sandstone and 
High Savery sites are classified Class II. Dutch Joe Creek is classified as a Class III surface 
water. Class II surface waters include those which support a game fish population or have the 
hydrologic and natural water quality potential to support a game fish population. Class ill surface 
waters are those waters which presently support a non-game fish population or have the 
hydrologic and natural water quality potential to only support a non-game fish population. 
WDEQ beneficial use classifications differ from the stream classification of the WGFD because 
the latter are based primarily on the nature of the trout fishery. 

The Little Snake River Basin is one of the basins in the state of Wyoming where unused and 
unappropriated water is available for development. Currently, water is used in the basin for 
agricultural irrigation, municipal, and limited industrial purposes. 

Agricultural irrigation is the primary water use within the Little Snake River Basin. An estimated 
20,600 acres of agricultural lands within the basin are presently permitted under Wyoming water 
law to receive irrigation water (WWDC 1990). Irrigation is accomplished through direct 
streamflow diversion from Savery Creek and the Little Snake River via a system of ditches and 
canals. Irrigated crops include alfalfa, hay, and small grains, which are used for livestock 
production. 

Approximately 20,900 AF of water is diverted annually from the Little Snake River Basin to the 
North Platte River Basin via the Cheyenne Stage I and II projects. A larger Cheyenne Stage ill 
project, which would annually divert a total of 40,250 AF of water from the Little Snake River 
basin, is no longer considered viable because of high cost and excessive environmental impacts. 

Cheyenne, Wyoming is the largest municipal user of water from the Little Snake River Basin. The 
towns of Baggs and Dixon, Wyoming also obtain municipal water from the Little Snake River 
Basin. The latter two towns obtain their water supply through infiltration galleries in the Little 
Snake River alluvium. Neither town has adequate raw water storage capability and could be 
adversely impacted by extended low-flow or drought periods. August 1996 through July 1997 
municipal water demands at Baggs and Dixon were 88.4 and 18.4 AF, respectively. Annual water 
demands by the year 2041 are projected to be 131 AF for Baggs and 59 AF for Dixon (Western 
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Water Consultants, Inc. 1992). However, these "demands may be over-estimates because the 
populations of Baggs and Dixon have declined slightly since 1990 (Section 3.7.2). 

A few small mining or manufacturing operations currently use water for industrial purposes within 
the basin (BAI 1980a). A number of potential industrial water users within the Little Snake River 
Basin have been identified by the WWDC (Corps 1988), however, no firm commitments from 
these potential industrial users have been made to the WWDC or the Corps at this time. 

3.3.4 WATER QUALITY 
Although the only active USGS stream gaging station within the project area is on the Little 
Snake River near Dixon, Wyoming, historic water quality data were available for gaging stations 
on Savery Creek near Savery, Wyoming and on the Little Snake River near Baggs, Wyoming. No 
existing water quality data for Dutch Joe Creek are available. 

The water temperatures in Savery Creek and the Little Snake River ranged from 0 degrees Celsius 
(OC) in the winter months to 20 - 23°C in the summer. Compared to the Little Snake River, the 
maximum temperature in Savery Creek is slightly higher and occurs sooner in the year (Figure 3-
6). Dissolved oxygen (DO) in both streams is highest in the winter and lowest in the summer 
(Figure 3-6). This pattern reflects the inverse relationship between temperature and the solubility 
of oxygen in water. Because Savery Creek is a smaller stream, it has less thermal buffering 
capacity than the Little Snake River and, consequently, greater annual temperature and DO 
fluctuations. These DO data suggest that neither stream is receiving excessive amounts of organic 
material. The pH of the water in the Little Snake River and Savery Creek is typically between 7.8 
and 8.5 (Figure 3-6) and well within the range suitable for aquatic life. The pH in Savery Creek is 
between 8.1 to 8.3 for most of the year except during December, January, and February when pH 
ranges from 7.8 to 8.0. In the Little Snake River, pH is lowest through spring and early summer 
and is highest in late summer and fall. Total phosphorus (TP) concentrations in Savery Creek 
were relatively low, < 0.01 mg/l P, throughout the year (Figure 3-6). In the Little Snake River, 
TP concentrations were much greater in the spring during a period corresponding to the beginning 
of the snow melt period. Total nitrogen concentrations had a distinct peak during the late-winter 
and spring in both streams. Total dissolved solids (IDS) concentrations were lowest in both 
stream during the spring runoffperiod (Figure 3-6). In the Little Snake River, IDS spiked in 
August, perhaps as a results of more saline irrigation return flows. 

The Little Snake River contributes approximately 77 percent of the sediment load to the Yampa 
River at Deerlodge Park, approximately 4.5 miles below their confluence (O'Brien 1987 in 
Hawkins and O'Brien 1997). Approximately 60 percent of the sediment load in the Yampa River 
at Deerlodge Park originates from tributaries between the Dixon and Lily gaging stations 
(Andrews 1978 in Hawkins and O'Brien 1997) which account for 66.4 percent of the Little Snake 
River watershed. This means 17 percent of the sediment in the Yampa River comes from the 
remaining 33.6 percent of the Little Snake River basin, which includes tributaries such as Savery 
Creek, Battle Creek, the South Fork of the Little Snake River, and others. 
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The USGS evaluated soils, rocks, water, and plants in the Savery Creek drainage basin for the 
presence of potentially toxic trace elements such as arsenic and selenium. Results of the study 
identified some locations that contain elevated levels of these elements. The highest selenium 
concentrations (ranging from 3.7 to 150 parts per billion) were found in rock samples taken from 
the Ketchum Buttes uranium resource area (Figure 3-4) where uranium exploration has occurred. 
This area is located in the Little Savery Creek drainage basin. Water samples collected from 
Savery Creek and its tributaries typically had selenium concentrations very near or below the 
detection limit of one part per billion (ppb). The highest total selenium concentration recorded 
from the water samples was 3 ppb (USGS 1991), which is below the Wyoming water quality 
standard of 5 ppb for the protection of aquatic life. 

3.4 AIR QUALITY 

The general study area is considered to be Class II by the States of Wyoming and Colorado. This 
classification means that air quality deterioration that occurs with moderate, well-controlled 
growth would probably not be significant. 

Because of the undeveloped, rural nature of the study area, the air quality is good. All three 
counties (Carbon County, Wyoming, and Moffat and Routt counties, Colorado) in the study area 
are in attainment/unclassified for all criteria pollutants and meet established ambient air quality 
standards (Chick 1995, Schick 1995). The State of Colorado has adopted the u.S. National 
Ambient Air Quality Standards. The State of Wyoming, however, has adopted more stringent 
standards for some pollutant criteria. 

A short-term air quality monitoring program was conducted in the immediate project area by the 
State of Wyoming from 1979 to 1982 (Corps 1988). Only total suspended particulates (TSP) 
were measured. TSP measurements were well below the standards established by the State of 
Wyoming. Local municipalities and agricultural industries are not expected to emit high levels of 
any pollutants that would exceed established air quality standards. 

The Colorado Department of Health and WDEQ-Air Quality Division were contacted to 
determine if any long-term ambient air monitoring stations are, or have been, located in Carbon 
County, Wyoming, or in Moffat or Routt counties, Colorado. The WDEQ indicated that the air 
quality in Carbon County was considered to be good, and typical of a rural environment. No 
long-term ambient air monitoring stations have been or are located in any of these counties. 

3.5 NOISE 

All potential sites in the project area are located in sparsely populated rural environments. 
Ambient noise levels in these areas are typically low. The primary sources of noise in the study 
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area are vehicles on roads and highways, and farm equipment. Ambient noise quality data are not 
available for Carbon County, Wyoming, or Moffat and Routt counties, Colorado. 

Municipalities in Carbon County, Wyoming, and in Moffat and Routt counties, Colorado, were 
contacted to determine if ambient noise quality standards had been established. Construction 
noise limits have been established for the municipalities of Steamboat Springs and Craig, 
Colorado, and Rawlins, Wyoming. No noise ordinances have been established for areas outside 
of these municipalities. 

3.6 BIOLOGICAL RESOURCES 

3.6.1 VEGETATION 
The project area is located in the sagebrush steppe on the high plains of Wyoming. The arid 
climatic conditions favor plant species with an ability to avoid or tolerate drought conditions. 
Uplands and sideslopes are dominated by low-growing shrubs and short to medium height 
grasses. Drainage ways and stream valleys receive moisture throughout the spring and early 
summer from snow melt at higher elevations. These areas may support several different 
vegetative communities. 

The dominant upland plant community at each of the potential water supply source areaS is the 
big sage/serviceberry shrubland (Figure 3-7). Even though the degree of dominance of the big 
sage/serviceberry shrubland varies among the water supply source areas, this community occurs 
throughout the LS SIWSP project area on high uplands and steep slopes with shallow soils. 
Common species found in the big sage/serviceberry shrubland include big sage, silver sagebrush, 
white sage, serviceberry, rabbitbrush, snakeweed, antelope bitterbrush, buckbrush, needlegrass, 
wild rye, bluegrass, and bluebunch wheatgrass. This upland community occasionally changes to 
more of a yucca-blue grama association on the high plains, dominated by yucca and blue grama. 
Other species found in these often heavily grazed areas include cheatgrass and gumweed. The 
Ground cover in the uplands ranges from 25 - 75 percent. 

North and east-facing upland slopes contain inclusions of aspen, serviceberry, and snowberry 
shrublands. These locations receive less direct sunlight and allow these less drought tolerant 
species to dominate. At still higher elevations, forests of spruce and fir intermixed with aspen are 
present. These communities generally occur on north- or east-facing slopes or in draws where 
moisture is sufficient to support them. Common species include SUbalpine fir, limber pine, and 
blue spruce: 

Drainage ways and stream valleys may contain a mosaic of riparian communities, depending on 
the available moisture. Riparian forest vegetation is only found in areas that have a relatively 
constant groundwater table within reach of the roots during the driest parts of the year. 
Cottonwoods, predominantly narrowleaf cottonwood with some plains cottonwood, usually 
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dominate this community. A mixed riparian community is usually located in areas with varying 
moisture regimes. Willow-alder shrublands often dominate depressional areas that receive more 
runoff during precipitation events. These sites include populations of willows, alder, and 
cinquefoil. 

Areas within valleys that do not receive much runoff or do not have a dependable 'water table are 
dominated by meadows and pasture. Irrigation is often used to enhance these areas and increase 
the production of grasses for grazing or hay. Dominant species include a mixture of native and 
introduced species such as salt and pepper grass, bluegrass, timothy, junegrass, squirreltail, and 
sedges. Descriptions of the vegetation present at the water supply source areas are provided 
below. A summary listing of vegetation in the area is contained in WGFD (1988a, included in 
Appendix C). 

3.6.1.1 Sandstone Dam and Reservoir 
The Savery Creek valley within the area of Sandstone dam and reservoir ranges in width from 
broad to narrow, is generally flat, and contains the largest number of distinct vegetation 
communities of the potential water supply sites (Table 3-1). This stream valley contains a mosaic 
of cottonwood woodland, willow/alder shrubland, meadow, and pasture (Figure 3-7). In 
addition, transitional communities made up of a mixture of species from each community occur 
between different riparian communities, and between riparian and upland communities. These 

Table 3-1 

VEGETATION COMMUNITIES BY LOCATION 
(acres) 

Sandstone High Savery Dutch Joe 

Community Type w/min pool w/o min pool w/min pool w/o min pool no min pool 

Sagebrush Steppe III 95 247 217 331 

GrasslandlMeadow 36 33 146 126 109 

Cottonwood Riparian 126 117 1 1 2.5 

WiDow/Alder Shrub 8 28 52 45 3.0 

Aspen and Fir/Aspen 42 33 
Forest 

Wetland 25 24 16 13 3 

Streams and Ponds 22 2 20 18 2 

transitional zones add to the vegetative diversity in the valley. Many of these communities are in 
poor condition because of heavy ungulate (livestock and big game) grazing, which disturbs and 
lowers the percent of plant cover. Regeneration of the cottonwoods and other woody species in 
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the riparian community has been severely reduced, because of the heavy grazing of seedlings and 
hydrologic modification that has forced the formerly meandering stream channel into a more rigid 
alignment or bed. 

Slopes and mesas adjacent to this portion of Savery Creek are primarily covered by big 
sage/serviceberry and blue grama/yucca/wheatgrass communities (Table 3-2). However, patches 
of aspen woodland and spruce/fir woodland also occur on north- and east-facing slopes and in 
draws adjacent to the higher peaks and ridges above the valley. 

3.6.1.2 High Savery Dam and Reservoir 
The High Savery Creek valley is broad and flat. Existing plant communities generally consist of 
pasture and meadow, with small patches of willow and alder shrubland (Table 3-1). Shrublands 
occur primarily in clumps along the streambed and in old stream oxbows (Figure 3-7). Because 
of the high elevation and cattle grazing of the area, woody vegetation is limited to shrubs and 
grasslands are moderately utilized. 

Leaving the stream valley, the vegetation changes to the big sage community common on uplands 
throughout the project area (Figure 3-7). This community comprises most of the sideslopes and 
mesas adjacent to the valley, and may be interspersed with small patches of aspen. 

Table 3-2 

COMPARISON OF VEGETATION COMMUNITIES BETWEEN 
INUNDATED AND ADJACENT LAND AREAS 

(percent) 

Sandstone High Savery Dutch Joe 

Inundation Adjacent Inundation Adjacent Inundation Adjacent 
Community Type Zonel Lands1 Zonel Lands1 Zonel Lands1 

Sagebrush Steppe 30 65 51 70 87 96 

Grassland! Meadow 10 5 39 10 12 3 

Cottonwood Riparian 34 8 <1 - -- --
Willow/Alder Shrub 2 5 11 10 -- --
Aspen and Fir/Aspen Forest 11 15 -- 8 -- --
Wetland 7 2 3 2 2 <1 

Streams and Ponds 6 2 4 2 <1 <1 

IFor the with minimum pool variant. 
2 Adjacent lands consist of a 12 square mile area around the dam and reservoir site (i.e., the boxes in figures 3-1 
through 3-8). 
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3.6.1.3 Dutch Joe Dam and Reservoir 
Dutch Joe Creek is an intermittent tributary to the Little Snake River. It drains an area dominated 
by the big sage community (Table 3-2). This community persists down to a narrow band adjacent 
to the creek bed (Figure 3-7). In some areas, no streambed is apparent. 

Small riparian zones are located adjacent to and within the drainage way. Intermittent pools and 
depressions that receive more consistent runoff support populations of sedges and rushes. The 
community composition of the upland areas is similar to the area of the Dutch Joe Creek valley 
which would be inundated (Table 3-2). 

The entire Dutch Joe Creek site is heavily grazed by wildlife and domestic livestock. Essentially 
all of the plant species must reproduce vegetatively because the frequent removal of the tops of 
the plants eliminates most flowering and seed production. 

3.6.2 WETLANDS 
Wetlands are important natural communities protected by the Clean Water Act and provide the 
following important functions: 

• contain vegetation that filters sediment and impurities from surface runoff to 
improve water quality 

• increase flood water retention and erosion control 

• provide recreational opportunities like bird watching, canoeing, and fishing 

• provide important habitat for many rare and endangered plants and animals 

• are important fish spawning and nursery areas, as well as nesting, resting, and 
feeding areas for waterfowl and mammals 

Section 404 of the Clean Water Act regulates discharges of fill or dredged material, unless 
exempted, into "waters of the United States," which include jurisdictional wetlands and other 
aquatic habitats. Jurisdictional wetlands are defined for regulatory purposes in the Clean Water 
Act, and this definition is used by the Environmental Protection Agency and the Corps to 
administer the Section 404 permit program: 

Wetlands are those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions (Environmental Laboratory 1987). Wetlands generally 
include swamps, bogs, and similar areas (40 CFR 230.3 and 33 CFR 328.3). 
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This definition recognizes and emphasizes the fact that wetlands possess three essential 
characteristics: hydric soils, prevalence of hydrophytic vegetation, and wetland hydrology. These 
three characteristics are the mandatory technical criteria required for wetland determination. 
Areas must meet all three of these criteria before being designated as jurisdictional wetlands. 

Wetlands are frequently located between open water and upland systems. They are inundated or 
saturated for prolonged periods during the growing season (May through September in the 
project area). Wetland hydrology in the project area is generally provided by stream flooding or 
saturation from the water table. The majority of the project area consists of upland, or non
wetland, communities. Because of the existing topography, soils, and climate, only a few 
wetlands are present in the project area. 

Wetlands may be classified within three broad categories based upon dominant vegetation species. 
Forested wetlands are characterized by woody vegetation that is 6.0 meters tall or taller 
(Cowardin et al. 1979). The dominant tree found in forested wetlands in the project area is 
cottonwood. Forested wetlands contain an understory of young trees or shrubs, and a herbaceous 
layer. Forested wetlands are temporarily flooded. 

Scrub/shrub wetlands are dominated by woody vegetation less than 6.0 meters tall. Dominant 
species include true shrubs, young trees, and trees or shrubs that are small or stunted because of 
environmental conditions. Scrub/shrub wetlands may represent a successional stage leading to 
forested wetland, or they may be stable communities (Cowardin et al. 1979). Common species 
dominating scrub/shrub wetlands in the project area include: willow, alder, sedges, rushes, 
bentgrass, and red top. Shrub/scrub wetlands within the project area are located within old 
oxbows, stream scours, point bars, and sandbars. These oxbows function as catchment basins. 
They contain poorly drained soils that hold excess flood water for extended durations. 

Emergent wetlands are characterized by erect, rooted, herbaceous plants adapted to wet soil 
conditions. These wetlands appear as wet meadows or fringe wetlands within stream floodplains 
in the project area. These seasonally flooded, emergent wetlands are dominated by sedges, 
rushes, bluegrass, iris, bentgrass, and timothy. Other emergent wetlands are associated with small 
seeps in the project area. Seeps are natural areas usually located on side slopes, where 
groundwater permeates to or near the soil surface. The moist soil conditions create a micro
environment conducive to hydrophytic (water-loving) plant growth. Seeps in the project area are 
small and are generally dominated by sedges and rushes. 

3.6.2.1 Sandstone Dam and Reservoir 
The Sandstone site contains 24.8/24.3 acres of wetlands (with/without minimum pool versions, 
respectively) (Table 3-1). Shrub/scrub wetlands dominated by willow and alder, covering 
13.5/13.3 acres, are located in poorly drained oxbows adjacent to Savery Creek. Following 
intensive runoff events, these depressional basins hold water for a prolonged period of time. 
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The remainder of the phreatophytic (groundwater using) shrublands are classified as non
wetlands. While dominated by hydrophytic vegetatio~ these shrubland sites do not contain hydric 
soils. Inundation and saturation are not at a frequency or duration sufficient to meet wetland 
hydrology parameters. 

Less than one acre (0.9/0.8 acres) offorested wetlands are located within the Sandstone dam and 
reservoir inundation area. Although large clumps of cottonwood are present throughout the 
project area, most of these woodlands do not contain hydric soils and, therefore, are not wetlands. 

Emergent wetland covers 10.4/10.2 acres of the Sandstone inundation area. These areas are 
vegetated with wetland herbaceous species such as sedge, rush, reedgrass, redtop, timothy, and 
bentgrass. These emergent wetlands are seasonally inundated by surface water. 

Wetlands and riparian areas within the Sandstone site are heavily grazed by livestock and wildlife. 
Livestock tend to congregate and feed close to Savery Creek because of the abundance and 
palatability of forage, cooler temperatures in the summer, warmer temperatures in the winter, 
proximity to water, and flat terrain. 

3.6.2.2 High Savery Dam and Resenroir 
Wetlands cover approximately 16.0/13.3 acres of the High Savery Creek alternative site (Table 3-
1). Shrub/scrub wetlands cover 6.5/5.8 acres within poorly drained stream oxbows. Willow and 
alder dominate these depressional wetlands. Willow and alder are found growing throughout the 
High Savery Creek valley. However, not all of these shrublands are wetlands. The shrub species 
have their root systems penetrating three to five feet below the soil surface to the available water 
table. 

Emergent wetlands, covering 9.5/7.5 acres, are located within the ordinary high water mark. 
Some of these wetlands are intermittently scattered along the stream. During peak flow periods 
(spring) these narrow wetland bands are covered with water. Emergent wetlands are also located 
in small seep areas located within the High Savery Creek site. 

Forested wetlands are not present at the High Savery location. 

In general, the High Savery Creek valley and associated wetlands have been moderately grazed by 
livestock and wildlife. Some local areas have been grazed more severely than others. 

3.6.2.3 Dutch Joe Dam and Resenroir 
The Dutch Joe Creek area consists of an incised intermittent streambed surrounded by big 
sagebrush rangeland. The area within and directly adjacent to the streambed is emergent wetland. 
Emergent wetlands make up approximately 3.2 acres of the Dutch Joe Creek site inundation area. 
No other types of wetlands occur in the Dutch Joe inundation area. Common species of these 
seasonally inundated wetlands are sedge, rush, and foxtail barley. Wetland and riparian 

3-24 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

communities within and adjacent to the Dutch Joe Creek stream channel have been heavily grazed 
by livestock and wildlife. 

3.6.3 WILDLIFE 
The general project area contains a variety of wildlife habitat types utilized by a diverse group of 
species. A discussion of the various habitats present and the common species found in the vicinity 
of each dam and reservoir water supply alternative follows. Summary lists of birds and mammals 
found in the project area are contained in Appendix C. 

The majority (65 percent or more) of the general project area is dominated by sagebrush (Table 3-
2, Figure 3-7). Typical wildlife species that use this type of habitat are pronghorn antelope, 
badger, white-tailed jackrabbit, ground squirrels, sage grouse and ferruginous hawk. Golden 
eagle, rough-legged hawk (in winter), red-tailed hawk, and turkey vulture (in summer) forage 
over these areas. Mule deer seasonally use sagebrush areas at lower elevations for winter browse. 

Sagebrush gives way to aspen woodlands and fir-spruce forests at higher elevations and on north
and east-facing slopes. Mule deer, elk, bobcat, marten, porcupine, and black bear may be found 
in these habitats. These wooded areas provide roosting and nesting habitat for a variety of raptors 
and songbirds. 

Riparian woodlands also occur adjacent to streams and through canyons and draws. These areas 
consist of primarily cottonwood, serviceberry, willow, and occasionally aspen. They provide 
habitat for mule deer, songbirds, furbearers, and small mammals. Wintering elk particularly use 
these woodlands. Larger trees, particularly cottonwoods, provide nesting and roosting sites for 
golden eagles and hawks and roosting sites for. wintering bald eagles. Woody and brushy canyons 
provide cover and hunting areas for mountain lions. 

Along with riparian woodlands, stream valleys also contain shrub/scrub areas, forested and 
emergent wetlands, pasture, and wet meadows (usually developed through human activity and by 
irrigation). Beaver, muskrat, raccoon, red fox, coyote, mule deer, and numerous species of 
songbirds, waterfowl, shorebirds, and raptors use these riparian woodlands for foraging and 
nesting. 

Mule deer, pronghorn, and elk are common in the general project area. These big game species 
use different habitats at different times of the year (WGFD 1987) and typically migrate between 
summer and winter habitats. Many migration routes are well established. Frequently, separate 
areas are used by females during parturition'(birthing) periods in spring and summer. To manage 
these mobile populations, WGFD has established management units based on the geographic 
areas used by each species and herd. The general project area is located in the Baggs Management 
Unit for mule deer and pronghorn and in the Sierra Madre Elk Management Unit. 
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3.6.3.1 Sandstone Dam and Reservoir 
Sandstone contains a diversity of wildlife habitat types (Figure 3-7). The stream valley is broad 
and contains riparian woodlands, emergent wetlands, pastureland, and irrigated meadows. 
However, extensive grazing has degraded all these areas, reducing the cover and forage available 
for wildlife. Deer, beaver, raccoon, golden eagles, waterfowl, and songbirds frequent these areas. 
The valley also provides wintering habitat for elk and grouse. Mountain lions and bobcats occur 
in wooded canyons and draws leading into the valley. Bald eagles may use wooded canyons as 
roost sites in winter. 

Valley side-slopes and mesas above the valley are dominated by sagebrush. Pronghorn, cottontail 
rabbit, jackrabbit, badger, and sage grouse occupy this habitat. Numerous raptor species forage 
in search of rodents, jack-rabbits, and birds. Mule deer find winter forage on snow-free sagebrush 
slopes and mesa tops. 

The Sandstone site contains spring/summer/fall and yearlong range for mule deer (Figure 3-8). 
Crucial mule deer winter range occurs outside of the inundation area below the confluence of 
Savery and Big Gulch creeks. Migration corridors for mule deer moving between higher and 
lower elevations cross this area. Farther west, corridors for pronghorn movement to crucial 
winter range also cross the area. The area provides spring/summer/fall range for pronghorn 
(Figure 3-8). The entire Sandstone inundation area is within elk wintering range designated as 
crucial (Figure 3-9). The lower elevation of the valley and the presence of woodlands and 
meadows contribute to this area's designation as crucial winter range. Some elk also utilize the 
area year-round. An elk parturition area is located along Savery Creek, upstream of the 
confluence with Big Gulch Creek. A portion of this area would be within the inundation area of 
the Sandstone reservoir. 

3.6.3.2 High Savery Dam and Reservoir 
The High Savery Creek site is characterized by Bat mesas sloping steeply into a wide stream 
valley. Extensive meanders bordered by shrub/scrublands and meadows create a mosaic of 
meadows and small patches of shrubby vegetation throughout the stream valley (Figure 3-7). 
Sideslopes and adjacent mesas are primarily sagebrush, although small patches of aspen, willow or 
serviceberry woodland do occur on north-facing slopes and in small draws. While these areas 
show the effects of grazing, they remain in generally good condition. 

Numerous wildlife species occur in this area. Deer, waterfowl, fur bearers, and songbirds all find 
suitable habitat in the stream valley. Adjacent sagebrush habitat supports pronghorn, badger, and 
jackrabbit. Raptors, including golden eagles, are common throughout the area. In winter, 
however, deer, antelope, raptors, and songbirds migrate to lower elevation to escape the deeper 
snow cover and colder winds at higher elevations. Other wildlife species concentrate in nearby 
wooded and shrubby areas for shelter and food. 
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The High Savery Creek site is included in the spring/summer/fall range of deer and antelope 
(Figure 3-8). Elk may be found yearlong in the area, but winter in low numbers. High Savery 
Creek occurs in the elk migration corridors as they move between higher-elevations in the Sierra 
Madre (to the east and southeast) and crucial wintering areas to the northwest (Figure 3-9). Big 
game generally do not stay yearlong in the High Savery Creek area because deep snows cover 
food sources and force big game species to migrate to lower elevations during winter months. 

3.6.3.3 Dutch Joe Dam and Reservoir 
The land area surrounding Dutch Joe Creek is almost exclusively sagebrush rangeland (Figure 3-
7, Table 3-2) and is heavily grazed by livestock and wildlife. Only the immediate streambed 
consists of non-sagebrush habitats. The streambed is a patchwork of small emergent wetlands, 
meadow grasses, and temporary open-water pools. 

The area surrounding Dutch Joe Creek provides habitat for pronghorn, jackrabbit, coyote, badger, 
prairie rattlesnakes, and sage grouse. Hawks and eagles may forage throughout the area. 
Emergent wetlands and open water pools provide limited habitat for waterfowl, frogs, and snakes. 

The Dutch Joe Creek area is located at lower elevation and does not receive sufficient winter 
snows to cover wildlife forage. The entire Dutch Joe Creek inundation area is classified as crucial 
mule deer winter range (Figure 3-8). The lower portion of the basin is within crucial winter range 
for pronghorn; the remainder is yearlong pronghorn range and crossed by a pronghorn migrating 
corridor leading south to crucial winter range. Due to the area's lower elevation and less snow 
during the winter, the Dutch Joe area provides crucial forage and cover for mule deer and 
pronghorn. Loss of this acreage could impact the species viability in this area. In addition, the 
presence of a canal used when filling the reservoir in the spring could alter existing wildlife 
migration routes. Dutch Joe Creek is classified as non-crucial elk wintering range. The area 
directly east of the dam and reservoir location, however, is classified as crucial elk range (Figure 
3-9). 

3.6.4 FISHERIES 
The Little Snake River Basin and its tributaries provide habitat for a number of fish species, 
including several species of trout. The WGFD has classified all rivers and streams in the State of 
Wyoming based upon the ability of the water to support a trout population. All perennial streams 
in the project area including the Little Snake River and Savery Creek are Class 3. Dutch Joe 
Creek which is an intermittent stream is Class 5. Class 3 trout streams support a trout fishery that 
is considered regionally important within the state. Class 5 trout streams support a trout fishery 
that may be locally important, but are not able to support substantial fishing pressure. Trout 
stream classifications differ from beneficial use classifications, which are established by the 
WDEQ and are based on the use for coldwater fishery, agriculture, industry, and body contact 
recreation. 
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Historically, Savery Creek supported what are considered to be sensitive, native fish species 
including CRCT (Oncorrhnchus clarki pleuriticus), tlannelmouth sucker (Catastomus latipinnis), 
bluehead sucker (C. discobolus), and possibly roundtail chub (Gila robusta) (WGFD 1998a,b). 
The earliest survey of Savery Creek found that tlannelmouth and bluehead suckers were widely 
distributed in the basin (Kanaly and Williams 1958). A recent resurvey found that the abundance 
and distribution of the these two species had declined considerably (Wheeler 1997). 

Currently, the native fish fauna of the Savery Creek basin consists oftlannelmouth sucker, 
mountain sucker (C. platrhynchus), CRCT, mottled sculpin (Coitus bairdi), and speckled dace 
(Rhinichthys osculus). Native species that apparently no longer occur in Savery Creek are the 
mountain white fish (Prosopium williamsoni) and the bluehead sucker. Non-native species 
include, white sucker (C. commersoni), Bonneville redside shiner (Richardsonius balteatus), 
creek chub (Semotilus atromaculatus), rainbow trout (Oncorhynchus mykiss), brook trout 
(Salvalinus jontinalis), and brown trout (Salmo trotta). The three trout species, along with the 
Snake River cutthroat trout (Oncorhynchus clarki sp.), have been stocked into Savery Creek by 
WGFD since the 1930s. Competition from brook trout is believed to have contributed to the 
population decline and isolation to headwaters of the CRCT (WGFD 1998b). Continued declines 
in the regional populations of CRCT, bluehead sucker, and tlannelmouth sucker could make these 
species candidates for federal listing as threatened or endangered. 

To assess the fisheries within the project area, existing data were obtained from the WGFD and 
fisheries studies were conducted by and in coordination with the WGFD in August 1994 and 
August and October 1997 (WGFD 1994, 1998a, b). For these studies, fish species composition 
and population structure data were collected by electro shocking. Stream habitat quality was 
evaluated using the Habitat Quality Index (HQI) method (Binns 1982). The HQI was developed 
by the WGFD for use on Wyoming streams and is WGFD's standard trout habitat evaluation 
procedure. Results are expressed in habitat units (HU), where one HU is defined as the amount 
of habitat quality that will support one pound of trout. The HQI is an expression of habitat and 
does not precisely correlate with fish standing crop because fish densities naturally tluctuate 
considerably from season to season and year to year. 

Habitat data were collected from many sites located on Savery Creek from near its mouth through 
the area that would be occupied by the High Savery reservoir (Figure 3-10). Sampling sites were 
also on Dutch Joe Creek, the Little Snake River, and several major tributaries of Savery Creek 
which could be impacted by the project. 

3.6.4.1 Sandstone Dam And Reservoir 
Five sites have been used since 1984 to assess the fish community and habitat in the vicinity of the 
Sandstone alternative (Figure 3-10). Two of these sites were on Savery Creek and three were on 
tributaries. Data on fish collections were available for the sites on Savery Creek and Hell Canyon 
Creek. A total of nine species were collected in Savery Creek including tlannelmouth sucker, 
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rainbow trout, and brown trout. One species, CRCT, was captured at the Hell Canyon Creek site 
(Table 3-3). 

Table 3-3 

CHARACTERISTICS OF FISHERIES SAMPLING SITES 
IN THE VICINITY OF THE SANDSTONE ALTERNATIVE 

Sample Sites 

Map Data collection HU Trout Fish species 
referencel Date Habitat Fish /acre Ibs/acre (composite of all sites) 

MSC-l 1984 X -- 22.4 -- white sucker 
1994 X X 27.4 3.7 flannelmouth sucker 

MSC-2 1994 X X 17.4 0.0 mountain sucker 

1997 X X 7.1 11.8 rainbow trout 

LSAN 1984 
CRCT2 

X -- 7.1 -- brown trout 

BSC 1984 X 22.9 
mottled sculpin 

-- -- speckled dace 
creek chub 

HCC 1997 -- X -- 26.6 redside shiner 

ISite abbreviations correspond to site locations on Figure 3-10. 
20nly collected in Hell Canyon Creek. 
Source: WGFD 1994, 1997a, b. 

Habitat units generally ranged from 17 to 27 HU/acre for sites in the vicinity of the Sandstone 
alternative (Table 3-3). The exception was Little Sandstone Creek which had 7.1 HU/acre. The 
sites on Savery Creek were evaluated twice for trout habitat quality. The habitat measures made 
in 1984 and 1994 at the lower site (MSC-1) were similar (22.4 and 27.4, respectively). The 
measures made at the upper site (MSC-2) in 1994 and 1997, however, were quite different (17.4 
and 7.1, respectively). At the lower Savery Creek site, four trout were collected in the 1994 
sampling. Based on the size of the trout and the area sampled, these four trout were equivalent to 
3.7 pounds per acre. The habitat quality analysis indicated this site could support approximately 
25 pounds per acre. This suggests that the available trout habitat at this site was not being fully 
utilized. 
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3.6.4.2 High Savery Dam and Reservoir 
Ten sites have been used since 1984 to assess the fish community and habitat in the vicinity of the 
High Savery alternative (Figure 3-10). Four of these sites were on Savery Creek and six were on 
tributaries. Data on fish collections were made at all of these sites except USC-2. A total of8 
species were collected in Savery Creek including flannelmouth sucker, rainbow trout, brown 
trout, and CRCT. Brook trout and mountain sucker were found in some of the tributaries (Table 
3-4). 

Habitat units ranged from 5.4 to 15.4 HU/acre for sites in the vicinity of the High Savery 
alternative (Table 3-4). Sites on Savery Creek averaged about 10 HU/acre and sites on East Fork 
of Savery Creek had about 8 HU/acre. The highest quality stream was North Fork Savery Creek 
with about 13.5 HU/acre. However, HUs did not always reflect trout standing crop. Sites on the 
East Fork had an average trout standing crop of20 pounds/acre which was considerably above 

Table 3-4 

CHARACTERISTICS OF FISHERIES SAMPLING SITES 
IN THE VICINITY OF THE HIGH SA VERY ALTERNATIVE 

Sample Sites 

Map Data collection HU Trout Fish species 
referencel Date Habitat Fish /acre Ibs/acre (composite of all sites) 

USC-l 1997 X -- 4.1 white sucker 

USC-2 1997 X 6.6 -- flannelmouth sucker 
mountain sucker 

USC-3 1994 X X 15.4 0.0 rainbow trout 
1997 X -- 12.3 CRCT2 

USC-4 1997 X X 8.4 3.7 brown trout 

LSAV 1997 X 3 mottled sculpin -- -- --
EF-l 1994 X 8.1 

speckled dace -- -- creek chub 
1997 X X 8.4 26.6 

redside shiner 
EF-2 1997 X X 7.9 13.4 brooktroue 

NF-l 1994 X X 14.7 0.0 

NF-2 1997 X X 12.4 5.0 

DC 1997 X X 5.4 2.2 

ISite abbreviations correspond to site locations on Figure 3-10. 
20nly collected in tributaries to Savery Creek. 
30ne trout was collected at this site but no weight was given. 
Source: WGFD 1994, 1997a, b. 
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the 8 pounds/acre predicted from the habitat analysis. Sites on Savery Creek and the North Fork 
averaged about 7 and 5 pounds/acre of trout, respectively. These standing crops are slightly 
below the respective stream HU s. 

In general, compared to the Sandstone alternative, the streams around the High Savery site had 
similar richness of fish species and standing crop of trout but lower habitat quality scores. This 
suggests that fish are making relatively better use of the available habitat at the High Savery site 
and that other, structural (e.g., spawning habitat) or non-structural habitat parameters (e.g., water 
quality) are having a relatively greater adverse impact at the Sandstone site. 

3.6.4.3 Dutch Joe Dam and Reservoir 
Dutch Joe Creek is an intermittent stream. No data exists for this stream, although the WGFD 
conducted a cursory survey in August 1992 (Site DJ on Figure 3-10). No fish were observed in 
1992 and the water temperature was 75 OF (WGFD 1992a). In 1994, Dutch Joe Creek was dry, 
except for small, shallow, extremely turbid pools. No evidence offish was observed. 
Consequently, fish may only inhabit this creek on a seasonal basis. 

3.6.4.4 Additional Downstream Sites 
Fishery surveys were conducted in 1985 and 1994 at four additional sites (Table 3-5). Site LSC-
1, also known as Thomas Ranch, was located on Savery Creek approximately two miles upstream 
of the confluence with the Little Snake River (Figure 3-10). Site LSC-2 was located on Savery 
Creek at the Page Ranch approximately 6 miles upstream from the Little Snake River. 
Site LSC-3 was at the Wren Bridge, approximately 1 mile downstream of the Sandstone dam site. 
Fish were also collected from the Little Snake River approximately 2 miles downstream from 
Savery Creek (site LSR). 

Only one of the sites (LSC-1) on lower Savery Creek was sampled for fish. At that time in 1994 
only 6 species offish were collected including rainbow trout and mountain sucker (Table 3-5). 
The site on the Little Snake River was also sampled in 1994. This site yielded only 4 fish species 
including rainbow trout and flannelmouth sucker. 

Trout habitat quality was quantified for the three sites on lower Savery Creek in 1985. Among 
these sites, habitat quality was fairly consistent, ranging from 5.5 to 6.1 HU/acre, and generally 
lower than sites upstream on Savery Creek. 

In general, the upstream sites on Savery Creek and the tributaries to Savery Creek had the 
greatest standing crops of trout, the highest species richness, and habitat quality better than or 
equal to any other portion of Savery Creek. The portion of Savery Creek below the Sandstone 
dam site had obviously lower fish species richness and habitat quality. Taken together, the fish 
species richness, habitat quality, and trout standing crop data suggest a declining trend in fisheries 
quality from upstream to downstream in Savery Creek. 
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Table 3-5 

CHARACTERISTICS OF FISHERIES SAMPLING SITES 
DOWNSTREAM OF THE SA VERY CREEK ALTERNATIVES 

Sample Sites 

Map Data collection Habitat Fish species 
reference l Date Habitat Fish units/acre (composite of all sites) 

LSC-l 1985 X -- 5.7 white sucker 
1994 -- X flannelmouth sucker 

LSC-2 1985 X -- 5.5 mountain sucker 
rainbow trout 

LSC-3 1985 X -- 6.1 mottled sculpin 
speckled dace2 

LSR 1994 -- X -- redside shiner 

ISite abbreviations correspond to site locations on Figw-e 3-10. 
20nly collected in Savery Creek. 
30nly collected in the Little Snake River. 
Source: WGFD 1994, 1997a, b. 

3.6.5 THREATENED, ENDANGERED, AND CANDIDATE SPECIES 
The Endangered Species Act ·of 1973 (ESA) affords federal protection to those species and their 
habitats determined to meet the criteria for listing as either federally threatened or endangered. 
The ESA defines a federally threatened species as "any species which is likely to become an 
endangered species within the foreseeable future throughout all or a significant portion of its 
range." A federally endangered species is defined by the ESA as "any species which is in danger 
of extinction throughout all or a significant portion of its range." Candidate species are those for 
which a sufficient amount of information has been gathered to support a listing as threatened or 
endangered, but listing at the present time is precluded by other listing activities (50 CFR 17). 

3.6.5.1 Species 
Six endangered, two threatened, and three candidate species and one species which has been 
proposed for listing were identified by FWS as potentially occurring in the project areas (Table 3-
6). Brief descriptions of each species are presented below. More detailed descriptions are in the 
Biological Opinion (Appendix D). 

3.6.5.1.1 Ute's Ladies Tresses Orchid The federally threatened Ute's ladies tresses orchid was 
identified by the FWS as a species potentially occurring within the project area. In Wyoming, this 
species is only known from the eastern slope of the Rocky Mountains. It is found in Laramie, 
Goshen and Converse counties. These populations were discovered in 1997, 1993 
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Table 3-6 

THREATENED OR ENDANGERED SPECIES 

Common Name Scientific Name Federal Status 

Ute Ladies' Tresses Orchid Spiranthes diluvialis Threatened 
Colorado Pikeminnow Ptychocheilus lucius Endangered 
Bonytail Gila elegans Endangered 
Humpback Chub Gilacypha Endangered 
Razorback Sucker Xyrauchen texanus Endangered 
Western Boreal Toad Bufo boreas Candidate 
Bald Eagle Haliaeetus leucocephalus Threatened 
Peregrine Falcon Falco peregrinus Endangered 
Mountain Plover Charadrius montanus Candidate 
Northern Goshawk Accipiter gentilis Petitioned 
Swift Fox Vulpes velox Candidate 
Black-footed ferret Mustela nigripes Endangered 

and 1994, respectively (FWS 1995). An intensive recovery effort is currently underway in 
Goshen County (FWS 1995). The orchid also occurs within the floodplain of the Yampa River, 
of which the Little Snake River is a tributary. The FWS requires that perennial tributaries of the 
Yampa River west of Steamboat Springs, Colorado, which are below 6,500 feet msl be surveyed 
for this species (FWS 1992). "This requirement does not apply to Wyoming. 

Little is known about the habitat requirements of the species because of its rare occurrence (FWS 
1992). This orchid generally occurs below 6,500 msl in seasonally moist soils such as wet 
meadows, old stream channels, and seeps. However, it may occur in grazed pastures, or 
onheavily disturbed sites that have revegetated. Well drained soils with high moisture content 
seem to be preferred (FWS 1992). Suitable habitat contains open vegetation that is not densely 
overgrown or over grazed. Flowering normally occurs from mid-July until the end of August. 

3.6.5.1.2 Colorado Pikeminnow The Colorado pikeminnow is a federally endangered fish 
species. The Colorado pikeminnow is native to the Yampa and Green River systems in the upper 
Colorado River Basin. Adults are found in deep water inhabiting eddies, pools, and other areas 
adjacent to the main channel. Juvenile pikeminnow inhabit shallow, quiet backwater areas off of 
main river channels (FWS 1991 and references therein). 

Pikeminnow spawn in early to mid-summer over gravel bars when water temperatures reach 68-
72 OF. A study conducted by Haynes and Muth (1982) indicated that spawning fish seek out the 
same spawning sites every year. Adult pik~minnow often move as much as 100 miles upstream or 
downstream to suitable spawning areas. Upon completion of spawning activities, adult fish have 
been found to return to their year-round habitat almost immediately. Adult pikeminnow have 
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been documented to reside in the Little Snake River when not spawning in the Yampa River. 
However, data are insufficient to confirm their presence in the project area. Populations of 
Colorado pikeminnow appear to be stable where presently found. 

3.6.5.1.3 Bony tail The bonytail is listed as federally 
endangered. Historically, this species was 
found throughout the Colorado River drainage. The 
bonytail prefers eddies and pools. The decline of this 
species is believed to be associated with lower water 
temperatures resulting from deep water releases from 
reservoirs and hybridization of the species (Woodling 
1985). They exist in extremely small populations in 
the upper Colorado River system and exhibit very 
poor reproductive success. 

3.6.5.1.4 Humpback Chub. The humpback chub is 
a federally endangered fish species. 
Historically, this species ranged in the mainstem 
Colorado River downstream to below Hoover Dam. 
This big river species prefers areas with slower 

It> John Rinne 

Bony tail 

current such as eddies and pools. Spawning occurs Humpback Chub 
when water temperatures are between 58 and 62 of. 
Small populations of humpback chubs exist in the lower Yampa River. This species has been 
collected in the Little Snake River during periods of high flow but apparently returns to the 
Yampa River before base flows return (Tyus and Karp 1989). 

3.6.5.1.5 Razorback Sucker The razorback sucker 
is listed as federally endangered. Historically, the 
razorback sucker was found throughout the 
Colorado River drainage, but is now very rare above 
the Grand Canyon. This species is restricted to large 
rivers and is not found in smaller tributaries or 
headwaters (Tyus and Karp 1989). They are found in Razorback Sucker 

areas of strong current and backwaters in depths of 4 
to 10 feet. Spawning occurs spring through early summer, which is typical of most suckers. 
Recently, spawning success has been higher than expected. However, fry have not been found to 
survive to adulthood in large numbers (Barker 1994). 

3.6.5.1.6 Western Boreal Toad The western boreal toad is a Candidate species. Formerly 
listed as common (Baxter and Stone 1985), boreal toad numbers appear to have declined 
significantly. The reason for this decline is unknown. A status survey for various anurans (frogs 
and toads) in Wyoming (Garber 1994) recommended boreal toads be listed as endangered. The 

3-37 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Biodiversity Legal Foundation has also petitioned for the boreal toad to receive federal 
endangered status. The FWS has concurred with this petition but no further action to list the 
species is anticipated in the near future (50 CFR 17). 

Boreal toads inhabit the moist areas of montane and foothill regions (Baxter and Stone 1985). In 
early summer, adults move to small lakes, ponds, or streams to breed. Eggs are laid in small 
ponds or in slack water areas along streams (Corn 1994). Tadpoles metamorphose in late 
summer and early fall. Adults and newly metamorphosed young may move from moist areas into 
adjacent dry, sagebrush areas to forage for food, primarily insects. 

3.6.5.1.7 Bald Eagle The bald eagle is a federally 
threatened species. Populations of the species 
are increasing nationwide which resulted in a recent 
down listing from endangered to threatened. Habitat 
requirements for bald eagles revolve around food 
preference and nesting behavior. The bald eagle's 
primary food source is fish (Grier et al. 1983). 
Because of their reliance on fish, nesting occurs in 
proximity to large water bodies including lakes, 
rivers, and oceans where large trees with strong 
branches or rock cliffs are present. The majority of 
North American bald eagles migrate to coastal or 
more southerly climates during the winter to find 
open-water feeding areas. Wintering bald eagles are 
found throughout the United States but are most 
abundant in the west and midwest. In Wyoming, 
bald eagles occur as breeding residents and winter 
visitors (WGFD 1992b). 

Bald Eagle 

3.6.5.1.8 Peregrine Falcon The peregrine falcon is one of the rarest raptors in Wyoming. It is 
listed as federally endangered. Once close to extinction, peregrine falcons are increasing in 
number in Wyoming and currently are known to have resumed nesting in the state (ylGFD 
1992b). 

Peregrine falcons inhabit remote areas of canyons where they nest on cliff ledges. They feed 
almost exclusively on birds, which they capture while in flight. During winter, areas attracting 
concentrations of waterfowl provide important foraging areas. Nesting occurs in spring, with 
young fledging in mid-to-Iate summer (FWS 1984). 
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3.6.5.1.9 Mountain Plover The mountain plover is a Candidate 
species. The present decline of this species is likely because of 
conversion of shortgrass prairie to cropland. Primary breeding 
areas for mountain plovers in Wyoming include the southeastern 
portion of the state, generally on the east side of the Continental 
Divide (Leachman and Osmundson 1990). Mountain plovers have 
been documented in the project area (WGFD 1985). 

Unlike other plover species, the mountain plover does not prefer 
moist areas such as marshes or mudflats. Optimal mountain plover 
habitat consists of large areas of shortgrass prairie (Leachman and 
Osmundson 1990). Sagebrush-grasslands provide marginal habitat and, in Wyoming, is rarely 
used for nesting (White 1995). Mountain plovers nest on the ground in relatively exposed areas, 
often near cow droppings, which may be used for nest material. Insects are their primary food 
source. 

3.6.5.1.10 Swift Fox At about the size of a domestic cat, the swift fox is the smallest of North 
American canids (Dunn 1997). Its common name is based on this fox's running speed which can 
exceed 30 miles per hour. Habitat for this fox is short- to mid-grass and mixed-grass prairie 
(Carbyn 1993). The historic range of the swift fox was from western Texas through southern 
Canada and the Missouri River to the Rocky Mountains including the Upper Colorado River 
Basin. Today the swift fox exists in greatly reduced numbers in disjunct populations in the core of 
its historical range. The swift fox was declared extirpated from Canada in 1975 but a 
reintroduction process, started in the early 1980s, appears to have been successful (Carbyn 1993). 
F actors that contributed to the decline of this species were the conversion of large portions of 
prairie to cropland and poisoning programs aimed at coyotes and wolves. The swift fox was 
made a candidate for listing pursuant to the ESA in 1995. 

The swift fox feeds primarily on small mammals, birds, insects, and reptiles. Carrion can be 
important in their diet when other prey is scarce, 
such as in winter (Dunn 1997). Swift foxes hunt at 
night and spend most of the day in burrows that they 
have either dug themselves or appropriated from 
badgers or marmots. Unlike other denning foxes, 
swift foxes use their dens all year. Kits are typically 
born in March or April in litters of 3. to 6, are weaned 
at about 6 to 7 weeks of age, and can breed by the 
end of the year. The life span in the wild of swift 
foxes is estimated to be 8 to 10 years (Carbyn 1993). 

3.3.3.1.11 Black-footed Ferret The black-footed 
ferret is federally endangered. Though never 
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commo~ black-footed ferrets once ranged over most of west-central North America. Currently 
in danger of extinction, re-introduced populations of black-footed ferrets have been released in 
Montana, South Dakota and Wyoming. The decline of this species is believed to be directly 
related to the decline in prairie dog populations. 

Black-footed ferrets are dependent on prairie dogs. They feed primarily on prairie dogs and 
utilize their burrows for dens. Large prairie dog towns appear to be required to support viable 
populations of ferrets. Numerous small prairie dog towns in close proximity may support ferrets, 
provided ferrets can move easily between them (FWS 1988). Probable sightings of ferrets within 
the project area were recorded between 1970 and 1980 and again between 1981 and 1982 (Novak 
et al. 1987). 

3.6.5.2 Reservoir Sites 
The threatened or endangered species have varying degrees of likelihood to occur in the vicinity 
of each of the three water supply alternatives (Table 3-7). 

3.6.5.2.1 Sandstone Dam and Reservoir Portions of Savery Creek watershed within the 
project area of Wyoming meet the locational survey requirements established by the FWS for Ute 
ladies' tresses. This area was surveyed for this species and its potential habitat during the summer 
of 1994 by personnel of Burns & McDonnell, Inc.; however, no orchids were found. No records 
exist of boreal toads occurring in the project area. However, suitable habitat for the boreal toad 
exists along this portion of Savery Creek except that the elevation is below that of known 
populations. A survey of the area by personnel of Burns & McDonnell, Inc. in 1994 did not find 
any of these toads. The closest documented locations of boreal toads are in Medicine Bow 
National Forest approximately 10 miles east of the project area. 

Habitat for the four endangered fish species is characterized by large rivers and it is highly unlikely 
that these fish would use a stream as small as Savery Creek, except incidentally. None of these 
endangered fish species have been documented from Savery Creek. These fish do occur 
downstream of Savery Creek to varying degrees in the Little Snake, Yampa, and Green rivers. 

Although not known to nest in the project area, an active bald eagle nest is located west of Baggs 
on the Little Snake River. An abandoned nest is located on the Little Snake River near Savery. 
Bald eagles primarily inhabit the area during the winter months as migrants. The tall, mature 
cottonwood trees at this site provide sites for feeding, perching, and roosting. Peregrine falcons 
have not been documented from the Sandstone area, but may occur as incidental migrants. 
Northern goshawks have been documented to occur in the area (WGFD 1985) but breeding in the 
area by these raptors would be unlikely. Mountain plovers have been documented in the vicinity 
of the Sandstone site where appropriate habitat, upland grasslands, is plentiful. 

Suitable habitat, in the form of open grasslands, also exists around the Sandstone site for the swift 
fox; however, these foxes have not been documented to occur in the area. Black-footed ferrets 
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do not occur at the Sandstone site because suitable habitat, in the form of prairie dog colonies, 
does not exist. 

Table 3-7 

SUMMARY OF OCCURRENCE OF THREATENED, ENDANGERED 
OR CANDIDATE SPECIES IN THE PROJECT AREAS l 

Downstream 
in the Little 

Common Name Sandstone High Savery Dutch Joe Snake River 

Ute Ladies' Tresses Orchid P P P n/a 

Colorado Pikeminnow U U U D 

Bonytail Chub U U U P 

Humpback Chub U U U D 

Razorback Sucker U U U P 

Western Boreal Toad P P P n/a 

Bald Eagle D P P n/a 

Peregrine Falcon P P P n/a 

Mountain Plover D P P n/a 

Northern Goshawk D P P n/a 

Swift Fox P P P n/a 

Black-footed Ferret U U U n/a 

ID = docwnented occWTence. P = potential occWTence. U = unlikely to occur because suitable habitat is not present. 
nla = not applicable. 

3.6.5.2.2 High Savery Dam and Reservoir Habitat for Ute ladies' tresses orchid was identified 
along High Savery Creek; however, the area exceeds the maximum reported elevation for the 
orchid. No orchids were observed during the 1994 summer survey by personnel of Burns & 
McDonnell, Inc. Suitable habitat at the appropriate elevation for boreal toads exists along Savery 
Creek in the vicinity of the High Savery Reservoir. As with the Sandstone site, however, the 
closest documented occurrence of boreal toad is approximately 10 miles east of the site in 
Medicine Bow National Forest. No threatened or endangered fish species have been documented 
from Savery Creek. 

The High Savery site provides marginal foraging area for bald eagles because large trees for 
perching are scarce. This site would provide more favorable foraging for peregrine falcons and 
northern goshawk. However, nesting habitats for these raptors are lacking at the High Savery 
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site. These species could occur in the area as migrants or occasional foragers. Mountain plovers 
are likely to occur in the vicinity of the High Savery site because grassland habitat is plentiful. 
These open grasslands would also provide suitable habitat for the swift fox, however, these foxes 
have not been documented to occur in the area. Black-footed ferrets do not occur at the High 
Savery site because prairie dog colonies do not exist. 

3.6.5.2.3 Dutch Joe Dam and Reservoir Dutch Joe Creek is within the elevation requirements 
for the Ute's ladies tresses orchid. Suitable habitat for it was found, but no individuals of the 
species were identified during summer 1994 surveys by personnel of Burns & McDonnell, Inc. 
Dutch Joe Creek is an intermittent stream which does not appear to support a fishery; therefore, 
Colorado pikeminnow, bonytail chub, humpback chub, and razorback sucker would not occur at 
this site. Bald eagle, northern goshawk, and peregrine falcon may forage over the area, but, like 
the High Savery site, suitable nesting habitat is not present. Suitable habitat exists for mountain 
plover and swift fox in the grasslands that occur in the southern portion of the site. Black-footed 
ferrets do not occur at the Dutch Joe site because suitable habitat, in the form of prairie dog 
colonies, does not exist. 

3.6.5.2.4 Downstream in the Little Snake River The federally endangered Colorado 
pikeminnow and humpback chub have been documented within the Little Snake River Basin. 
Adult Colorado pikeminnow have been captured in the Little Snake River up to near Baggs, 
Wyoming and humpback chubs have been collected in the lower 10 miles of the Little Snake 
River (FWS 1996). However, the bonytail chub and razorback sucker are known to exist in the 
Colorado River system (FWS 1996) and could potentially use the Little Snake River. 

3.6.6 WYOMING SPECIES OF SPECIAL CONCERN 
The State of Wyoming has identified species within its borders that currently do not meet the 
criteria outlined in ESA for listing as threatened or endangered but for which concerns exist about 
their continued existence in the state. Nongame mammals, birds of most concern, fish, and 
amphibian species which are native to Wyoming have been classified under a new system. This 
system consists of a continuum of classifications from Native Species Status 1 (NSS 1) through 
NSS7. NSSI species are those most sensitive and in danger of extirpation from Wyoming and 
NSS7 are species which are expanding in range and population. In general, NSSI through NSS3 
species are at more than a minimal risk of extirpation from the state. 

3.6.6.1 Species 
Ten animal species of special concern which could possibly be affected by the proposed water 
supply project were identified by WGFD. One rare, potentially affected plant species was 
identified by FWS. Nine of the 11 species (Table 3-8) are discussed in the following section. 
Two species, the wolverine and the lynx, are known to exist in Carbon County, Wyoming but are 
not discussed because the high mountain habitat they require does not exist in the area around the 
proposed reservoir sites. 
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Table 3-8 

SPECIES OF SPECIAL CONCERN 

Common Name Scientific Name Status l 

Weber's Ipomopsis Jpomopsis aggregata Rare 
Bluehead Sucker Catostomus discobolus NSS1 
Roundtail Chub Gila robusta NSS2 
Flannelmouth Sucker Catostomus latipinnis NSS2 
Colorado River Cutthroat Trout Oncorhynchus clarki pleuriticus NSS2 
White-faced Ibis Plegadis chihi NSS3 
Ferruginous Hawk Buteo regalis NSS3 
Black Tern Chlidonias niger NSS3 
Long-billed Curlew Numenius americanus NSS3 
Lynx2 Felis lynx NSS2 
Wolverine2 Gulogulo NSS3 

INSS = Native Species Status. 
2Not considered further because the high alpine habitat required by this species is not present in the project area. 

3.6.6.1.1 Weber's Ipomopsis Weber's ipomopsis is a rare plant species in Wyoming. While 
uncommon in Wyoming, this member of the phlox family is common farther south in Colorado, 
particularly along the front range of the Rocky Mountains (Weber 1976). 

Weber's ipomopsis is found in dry, sandy soils on hillsides of sagebrush grasslands. This annual 
species has scarlet flowers but is known to widely hybridize with other similar white flowering 
species. Hybridization produces a variety of scarlet, red, pink, and white flowers. 

3.6.6.1.2 Bluehead Sucker In Wyoming, the bluehead sucker is classified as NSS1. It is found 
in a variety of areas from headwater streams to large rivers. It inhabits streams and rivers having 
moderate to fast current and is absent in areas of standing water. The bluehead sucker prefers 
rock substrates where it feeds on algae, invertebrates, and other material scraped from the rocks. 
Little is mown of their breeding habits, although they are spring or summer spawners. Coldwater 
releases from reservoirs may be partly responsible for declining populations in some rivers 
(Woodling 1985). Bluehead suckers were once wide-spread in Savery Creek (Kanaly and 
Williams 1958) but recent surveys suggest they are no longer present (WGFD 1994, 1998b). 

3.6.6.1.3 Roundtail Chub The roundtail chub is listed in Wyoming as NSS2. The roundtail 
chub generally inhabits large rivers where it occupies slow moving waters adjacent to areas of 
faster water. Y oung-of-the-year prefer shallow river runs and feed on small insects and algal 
films. Decline of the species in some rivers could be related to cold water releases from reservoirs 
that lower downstream temperatures and inhibit roundtail chub spawning (Woodling 1985). 
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Roundtailchub have been reported in Savery Creek but these findings were not confirmed 
(WGFD 1998b). 

3.6.6.1.4 Flannelmouth Sucker The tlannelmouth sucker is a NSS2 species in Wyoming. 
Research and management for this species are listed as a high priority by the WGFD. It inhabits 
larger streams and rivers in all habitat types including riftIes, runs, eddies, and backwaters. 
Flannelmouth suckers are spring/summer spawners, although little is known about the spawning 
habits or sites of this species. The tlannelmouth sucker has been replaced in some waters by 
human-introduced white and longnose suckers. Flannelmouth suckers have been found with 
regularity in Savery Creek (WGFD 1994, 1998a, b). 

3.6.6.1.5 Colorado River Cutthroat Trout The CRCT is an NSS2 species in Wyoming. All 
known populations in Wyoming are located at elevations above 7,500 feet. Habitat degradation, 
displacement by brook trout, and hybridization with rainbow trout have been largely responsible 
for the general decline of the CRCT. Recent collections in Savery Creek basin found this trout 
primarily in the tributaries of Savery Creek (WGFD 1994, 1998a, b). 

3.6.6.1.6 White-faced Ibis The white-faced ibis is a Wyoming NSS3 species. Its breeding 
range extends into southeastern Wyoming and large migrating tlocks have been observed in the 
Little Snake River valley (White 1995). 

White-faced ibis inhabit marshes and swamps. They nest in colonies, usually in shrubby 
vegetation in or over water (Ehrlich et al. 1988). They prefer areas where aquatic insects, 
amphibians, crayfish, leeches, and snails are abundant (Kansas Department of Wildlife and Parks 
1992). Uncommon throughout their range, white-faced ibis are generally found outside the 
Rocky Mountain region. 

3.6.6.1.7 Ferruginous Hawk The ferruginous hawk is a Wyoming NSS3 species. This species 
appears to be declining in many parts of its range. However, the state of Wyoming has the largest 
nesting population in the U.S. and ferruginous hawk populations appear to be stable within the 
state (Ritter 1994). 

Ferruginous hawks generally inhabit open country. They usually nest in large trees with a wide 
field of view. However, they may nest on the ground atop mesas or on slopes (Ehrlich et al. 
1988). Ferruginous hawks eat primarily small mammals and their nesting population and nest 
success often tluctuate with jack-rabbit population. 

3.6.6.1.8 Black Tern The black tern is listed as a Wyoming NSS3. Where present, this species 
can be common (Robbins et al. 1983). In western North America, black terns breed in the plains 
of Canada and the northern United States and in the Great Basin between the Rocky Mountains 
and the Cascade Range. They winter in South America. 
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Black terns inhabit marshes, wet meadows, and sloughs. They breed in small, loose colonies on 
mats of tloating vegetation or in dense stands of emergent vegetation. Individuals may return to 
the area where they hatched to nest. Nesting success is extremely low, possibly because of 
agricultural chemicals (Ehrlich et al. 1988). Insects are the main diet, but terns may feed on 
crayfish and small fish. Black terns have been observed taking insects while following farming 
equipment. 

3.6.6.1.9 Long-biDed Curlew This shore bird breeds in high plains areas of the western United 
States and Canada and winters along the west coast of the United States, Mexico, Central 
America and along the Gulf of Mexico and Atlantic coast from Florida to South Carolina 
(peterson 1980, 1990). Nests are usually located near water. The diet of the long-billed c~rlew 
consists mostly of insects but also includes worms, burrow-dwelling crustaceans, mollusks, toads, 
eggs and nestlings of other birds, and berries (Ehrlich et al. 1988). 

This species' breeding range as been diminished and continues to shrink because of habitat loss 
and degradation from farming and grazing. Organochlorine pesticides have also been implicated 
in species population decline (Ehrlich et al. 1988). The long-billed curlew is listed as NSS3 in 
Wyoming. 

3.6.6.2 Reservoir Sites 
The species of special concern in Wyoming have varying potential to occur among the three 
alternative water supply areas (Table 3-9). 

3.6.6.2.1 Sandstone Dam and Reservoir Weber's ipomopsis may occur in sagebrush 
communities around the proposed reservoir site although the elevation is below that typical for 
known populations. The bluehead and tlannelmouth suckers have been documented from this 
portion of Savery Creek (Kanaly and Williams 1958), however, only the tlannelmouth sucker has 
been collected from lower Savery Creek in recent fisheries surveys (WGFD 1994, 1998b). In the 
vicinity of the Sandstone alternative, CRCT have been collected from Hell Canyon Creek, a 
tributary of Savery Creek. This species was not found in the lower portion of Big Sandstone 
Creek, Little Sandstone Creek, or in Savery Creek (WGFD 1985, 1994, 1998b). Roundtail chubs 
have never been positively identified from the Savery Creek basin; however, appropriate habitat is 
present, thus their presence cannot be ruled out. White-faced ibis have been seen migrating 
throughout the Little Snake River basin which would presumably include the Sandstone site. 
Although preferred habitat is not present and the white-faced ibis is not known to nest in the 
project area, they could visit this portion of Savery Creek. Ferruginous hawks have been 
observed in the area (WGFD 1985) and may nest and forage throughout the riparian woodlands, 
shrublands, and sagebrush areas. Black terns and long-billed curlew could find potential habitat in 
the wetlands and grasslands along Savery Creek but neither of these species has been observed in 
the area. 
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Table 3-9 

SUMMARY OF SPECIES OF SPECIAL CONCERN 
OCCURRENCE IN THE PROJECT AREAl 

Downstream 
in the Little 

Common Name Sandstone Hi2h Savery Dutch Joe Snake River 

Weber's Ipomopsis P P P n/a 

Bluehead Sucker D P U D 

Roundtail Chub P P U D 

Flannelmouth Sucker D D U D 

Colorado River Cutthroat Trout D D U U 

White-faced Ibis D D D n/a 

Ferruginous Hawk P P P n/a 

Black Tern P P P n/a 

Long-billed Curlew P P P n/a 
ID = documented occurrence; P = potential occurrence; U = unlikely to occur because suitable habitat is not present; nla 
= not applicable. 

3.6.6.2.2 High Savery Dam and Reservoir Weber's ipomopsis could occur in sagebrush 
communities on the sideslopes around the proposed reservoir site although the elevation of the 
area is below that typical for known populations. Bluehead sucker apparently no longer exist in 
the streams around the proposed High Savery Reservoir. Flannelmouth sucker is present in upper 
Savery Creek and the East Fork of Savery Creek. Hybridized CRCT were found in the East Fork 
in 1997; however, this does not indicate the presence ofa viable population ofCRCT. White
faced ibis have been seen migrating throughout the Little Snake River basin which would 
presumably include the High Savery site. Although preferred habitat is not present and the white
faced ibis is not known to nest in the project area, they may potentially visit this portion of Savery 
Creek. The ferruginous hawk may forage over open sagebrush steppes around this reservoir site. 
Black terns and long-billed curlew could find suitable habitat in the wetlands and grasslands along 
Savery Creek. 

3.6.6.2.3 Dutch Joe Dam and Reservoir Weber's ipomopsis may occur in areas of sagebrush 
around the Dutch Joe Creek site, however, the elevation of the area is below that typical for 
known populations. Dutch Joe Creek is an intermittent stream that is not capable of supporting a 
permanent fishery, therefore, no fish species of special concern have been documented in this 
stream. White-faced ibis have been seen migrating throughout the Little Snake River basin which 
would presumably include the Dutch Joe Creek site. Although preferred habitat is not present and 
the white-faced ibis is not known to nest in the project area, they may potentially visit this portion 
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of Dutch Joe Creek. Ferruginous hawks may forage over open sagebrush steppes which dominate 
this site. A slight possibility exists that black terns and long-billed curlew could be found 
associated with the fringe wetlands along Dutch Joe Creek and the grasslands in the southern 
portion of the reservoir site. 

3.6.6.2.4 Downstream in the Little Snake River 
The bluehead and flannelmouth suckers and the roundtail chub have been documented in the Little 
Snake River downstream of the confluence of Savery Creek (WGFD 1985). In 1994, the 
flannelmouth sucker was the only species of special concern that was collected from the Little 
Snake River (WGFD 1994). However, existing habitat in the river is suitable for the bluehead 
sucker and roundtail chub. Colorado River cutthroat trout are not expected to occur in this 
portion of the Little Snake River because it is below the elevation at which this species currently 
occurs. 

3.7 SOCIOECONOMICS 

3.7.1 STUDY AREA 
The Little Snake River flows through parts of Carbon County, Wyoming and Moffat County, 
Colorado. Likewise, the proposed project would primarily affect the residents and economic 
activities within these two counties. Therefore, these two counties form the study area for the 
socioeconomic component of this report (Figure 3-11). Information on the population, land use, 
economy, and communities is included in this section. 

3.7.2 POPULATION 
The population of Carbon County is spread throughout a number of small towns. The largest 
community is Rawlins, the county seat. It had a 1997 estimated population of 8,947. The towns 
closest to the reservoir sites are Dixon and Baggs. Their estimated populations in 1996 were 67 
and 256, respectively. 

Craig, Colorado, is the major community in Moffat County. With an estimated 8,590 residents, it 
contained more than 70 percent of the estimated county population in 1996. No communities in 
Moffat County are located near the Little Snake River. 

The populations of Wyoming and Colorado have fluctuated over the last century along with 
mineral development. The most recent boom in growth occurred in the 1970's (Table 3-10) with 
energy-related development. In particular, the construction of the Craig Generating Station in 
Moffat County provided the major impetus for growth in that county and the surrounding area. 
Between 1980 and 1990, however, population declined in Wyoming and in the counties and 
towns in the study area (Table 3-10). All of the jurisdictions in the study area, except Riverside, 
displayed the same pattern of population growth from 1970 to 1980 and decline from 1980 to 
1990. The decline was more dramatic in Carbon County (23.9 percent) than in Moffat County 
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(13.5 percent). Part of the explanation is that the construction at Craig Station was not 
completed until 1986. Since 1990, populations in Wyoming and Moffat County and Craig, 
Colorado, have grown while the populations of Carbon County and communities therein have 
continued to declined (Table 3-10). 

The Wyoming Department of Administration and Information projects a slight decline in the 
population of Carbon County over the next 10 years. The estimated population in 2006 is 16,080. 
Moffat County, on the other hand, is expected to increase in population. The projected 
population for Moffat County in 2006 is 14,705 according to the Colorado Division of Local 
Government. 

3.7.3 LAND USE 
While land ownership in the two counties is split between public and private ownership, the 
dominant use is agriculture. Approximately 60 percent of the land in each county is owned by 
federal or state governments (Table 3-11). The majority of the public land, over 2 million acres 
in Carbon County and 1.4 million acres in Moffat County, is managed by the U.S. Bureau of Land 
Management, which permits much of the land to ranchers for grazing. Approximately 665,600 
acres in Carbon County and 41,000 acres in Moffat County are managed by the U. S. Forest 
Service. Of the land in farms, approximately 90 percent is in rangeland and pasture. Cropland 
makes up less than five percent of the total land in each county. 

The majority of the land within the inundation zones of the three reservoir alternatives is privately 
owned (Table 3-12). At the Sandstone site, all of the land that would be inundated is privately 
owned. At the High Savery and Dutch Joe site, approximately 75 and 50 percent, respectively, of 
the land inundated would be privately owned. 

The principal agricultural activity is the production oflivestoc~ including cattle, sheep, and 
horses. In 1992, livestock accounted for approximately 95 and 85 percent of agricultural sales in 
Carbon and Moffat counties, respectively (Table 3-13). Cattle are typically allowed to graze on 
the public and private rangeland in the spring and summer. In the fall they are brought down to 
the valleys, such as along the Little Snake River and Savery Cree~ to graze on pastures, 
cropland, and hay. Approximately one-third of the cropland in Carbon County was used as 
pasture in 1992. In addition, some of the crops, such as hay and corn, are used to support the 
livestock. 

The main cash crops are wheat, barley, and com. Irrigation is essential to support the crops and 
pastures in the area, particularly in Carbon County, and the farmland adjacent to the Little Snake 
River and Savery Creek. Of the 106,081 acres of cropland harvested in Carbon County in 1992, 
98,121 acres were irrigated. In Moffat County, 14,121 acres of the 54,376 acres of cropland 
were irrigated. 
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Table 3-10 

POPULATION TRENDS 

Percent Change 

Political Unit 1970 1980 1990 1970-1980 1980-1990 Currentl 

Wyoming 332,416 469,557 453,589 41.3 -3.4 480,011 

Carbon County, WY 13,354 21,896 16,659 64.0 -23.9 16,089 
Baggs 146 433 272 196.6 -37.2 256 
Dixon 72 82 70 13.9 -14.6 67 
Encampment 321 611 490 90.3 -19.8 nla 
Rawlins 7,855 11,547 9,380 47.0 -18.8 8,947 
Riverside 46 55 85 19.6 35.3 83 
Saratoga 1,181 2,410 1,969 104.1 -18.3 1,865 
Sinclair 445 586 500 32.4 -14.7 457 

Moffat County, CO 6,525 13,133 11,357 101.3 -13.5 12,102 
Craig 4,205 8,133 8,091 93.4 -0.5 8,590 

IMost recent available estimates are from 1996. Source: U.S. Census Bureau. 
n/a = not available 
Other sources: 

Wyoming 1970, 1980, and 1990: Wyoming Department of Administration. 
Colorado 1970, 1980, 1990: U.S. Census Bureau 
Colorado 1996: Colorado Demography lnfoI1llation Service 
State of Wyoming and Carbon County 1996: U.S. Census Bureau 

Table 3-11 

LAND USE 
(acres) 

Characteristics Carbon County, WY Moffat County, CO 

Total Land 5,147,2451 3,028,4802 

Public Lands 3,155,4961 1,819,6202 

Land in Farms3 2,720,903 1,159,813 
Cropland 171,309 124,325 
Rangeland & Pasture 2,524,387 994,194 
Woodland 17,352 20,008 

lWyoming Department of Administration and lnfoI1llation 1994 
2Colorado State University Cooperative Extension 1994 
3U.S. Census Bureau, Census of Agriculture 1992 
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Table 3-12 

LAND OWNERSHIP OF INUNDATED AREAS 
(acres) 

Sandstone High Savery Dutch Joe 
Ownership w/minpool w/o min pool w/minpool w/o min pool no min pool 

State of 0 0 87 79 147 
Wyomingl 

Federal 0 0 27 21 0 

Private 370 330 369 320 153 

Total 370 330 482 420 300 

lOwned by the Wyoming Land Investment Board 

Table 3-13 

Characteristics 

AGRICULTURAL DATA 

Carbon County, WY Moffat County, CO 

Farms (number) 
Average Size (acres) 
Irrigated F arms (number) 

Irrigated Land (acres) 
Harvested Cropland ( acres) 
Pastureland ( acres) 

Total Cropland (acres) 
Harvested Cropland (acres) 
Cropland for pasture (acres) 

Value of Products Sold ($1,000) 
Crops ($1,000) 
Livestock ($1,000) 

Source: U.S. Census Bureau, Census of Agriculture 1992 

3.7.4 EMPLOYMENT AND INCOME 

287 
9,480 

198 

161,498 
98,121 
63,327 

171,309 
106,081 
57,164 

$46,164 
$2,311 

$43,853 

350 
3,314 

127 

20,382 
14,121 
6,261 

124,325 
54,376 

not disclosed 

$16,644 
$2,580 

$14,064 

The labor force in the study area decreased during the last decade as did the population (Table 3-
14). The total labor force in Carbon County declined by 1,574 between 1982 and 1994. The 
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labor force in Moffat County declined by 1,508 during that time. As the labor force has declined, 
so has the unemployment rate. Despite a drop in unemployment, the rate was still higher for both 
counties than the Wyoming state average. 

The income of the local population rose between 1979 and 1994. The median family income in 
Carbon County has kept pace with the state level, and Moffat County has a higher level than 
either (Table 3-14). 

Table 3-14 

LABOR AND INCOME DATA 

Wyoming Carbon County, WY MotTat County, CO 

Characteristics 19821 19942 19821 19942 19821 19942 

Labor Force 253,0 250,00 10,268 8,694 7,683 6,175 

Unemployment Rate 5.8 5.3 8.2 5.4 11.9 5.8 

19791 19943 19791 19943 19791 19943 

Median Family Income 22,43 37,800 24,596 39,400 23,068 41,000 

lU.S. Census Bureau, County and City Data Book 1983 
2Loca1 Area Unemployment Statistics, Bureau of Labor Statistics 1994 
3U.S. Department of Housing and Urban Development Income Limits 1994 

The economy of Carbon County is primarily based on agriculture, mining, and oil extraction. The 
largest employment, however, is in the public administration, services, and retail trade sectors. 
Trade and manufacturing are based in Rawlins. 

The economy of Moffat County is based on agriculture and energy production, which includes 
both the electrical generating station and coal mining. Tourism also contributes to the economy 
because of Dinosaur National Monument and Routt National Forest. Trade, services, and public 
administration are the major employment sectors. 

3.7.5 HOUSING 
The loss of population is reflected in the housing statistics (Table 3-15). According to the 1990 
Census, the vacancy rate in Carbon County was 26.7 percent and in Moffat County 20.2 percent. 
These rates were double the national average of 10.1 percent. Part of the reason these rates were 
higher was because of seasonal housing in the area. The cost of housing also is lower than the 
national average, which was $79,100 for owner-occupied housing and $447 for rent. 
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Table 3-15 

1990 HOUSING CHARACTERISTICS 

Characteristics Carbon County, WY Moffat County, CO 

Housing Units, Number 8,190 5,235 
Percent Vacant 26.7% 20.2% 

Owner Occupied, Number 4,149 2,785 
Median Value ($) $52,700 $52,900 

Renter Occupied, Number 1,852 1,393 
Median Value ($/ month) $301 $299 

Source: u.S. Census Bureau, County and City Data Book 1994 

3.7.6 COMMUNITY SERVICES 
The services addressed here include health, education, and security. 

One hospital exists in each county, which provides acute care to the local residents. Memorial 
Hospital in Rawlins is a 70-bed facility and Memorial Hospital in Craig has 42 beds. The Noyes 
Health Care Center, located in Baggs, would be the closest health care facility to the proposed 
project sites. Volunteers provide ambulance service to the Little Snake River valley. 

Two school Districts exist in Carbon County. Enrollment has declined in recent years along with 
the population. The fall 1997 enrollment was 3,084 compared with 3,934 in the fall of 1986. 
School District One, which serves western Carbon County, including Rawlins, Baggs, and Dixon, 
had a fall 1997 enrolment of2,067. District One has one high school (grades 9 through 
12), one middle school (grades 6 through 8), one K through 12 school, one K through 8 school, 
and four K through 5 schools. The students in the southwestern part of the county attend the K 
through 12 Little Snake River Valley School in Baggs. The enrollment for fall 1997 was 157 
compared to a capacity of350. 

All of Moffat County is served by the Re-l School District. Total enrollment for fall 1997 was 
2,755 compared to 2,650 in 1984-1985. Colorado Northwest Community College provides post
secondary education. 

Police protection is provided by local departments and county Sheriffs Departments. Every 
community has a police department, except for Dixon. It is served by the Carbon County Sheriffs 
Department. 

Fire protection within these counties is primarily provided by volunteers. Rawlins has eight full
time staff, assisted by volunteers. The City of Craig likewise relies on volunteers. 
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3.7.7 PUBLIC FACILITIES 
Interstate 80 is the major east-west highway through the region. It connects Rawlins to Cheyenne 
and Salt Lake City. U.S. Highway 40 is the main east-west highway through Moffat County. It 
connects Craig with Denver and Salt Lake City. The main north-south highway is Route 789, 
which runs from Craig to Interstate 80, passing through Baggs. State Highways 70 and 71 are 
secondary highways which primarily provide access to the Medicine Bow National Forest. 
Highway 70 runs east from Baggs through Dixon, Savery and the national forest to Encampment, 
Wyoming. This portion of the highway has been upgraded to a paved surface. Most secondary 
roads are gravel, including the ones which currently lead to the alternative reservoir sites. 

Water and wastewater treatment facilities are provided in each of the towns. The water and 
wastewater systems in Rawlins, Baggs, Dixon and Craig all have excess capacity. Rural residents 
rely on wells and septic systems. 

3.7.8 PUBLIC FINANCES 
The main source of general revenue in each county is property taxes. The 1997 assessed 
valuation for Carbon County was $323,550,812. The assessed valuation for Moffat County in 
1997 was $332,024,037. According to the Carbon County Assessor, most of the assessed 
valuation is industrial property, including coal and gas production. In Moffat County, 
approximately 85 percent of the assessed valuation in 1997 was public utilities and extraction 
industries (the power plant and coal mines). Agricultural land in Moffat County accounted for 
approximately 3 percent of the valuation. In 1997, Carbon and Moffat counties received 
$22,309,777 and $21,9i7,372, respectively, in property, use, and sales taxes. 

3.8 CULTURAL RESOURCES 

3.8.1 STUDY AREAl 
This prehistoric overview will briefly discuss aboriginal cultural stages as they are defined for the 
Northwest Plains by Frison (1991). The chronologicaVcultural stages are Paleoindian, Archaic, 
Late Prehistoric, and Protohistoric. The Archaic stage is further divided into the Early Plains 
Archaic, Middle Plains Archaic, and Late Plains Archaic. 

The Paleoindian stage of cultural development is divided into a number of different complexes. 
Some of these complexes are well documented while others are lacking documentation. Pre
Clovis sites, while suspected to exist, lack documentation in the Northwestern Plains. What is 
thought to be Pre-Clovis evidence from the Little Canyon Creek Cave in the southern Big Horn 
Mountains has not been substantiated. (Frison 1991, Frison 1978). Until recently, all of the Pre
Clovis sites have been considered controversial, but, as the evidence mounts from sites across the 
America's, the possibility of Pre-Clovis is becoming a reality. 

IThis overview is adapted from Tyler 1995. 
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The best documented of the early Paleoindian occupations in North America are those recognized 
by their distinctive Clovis style projectile points. Clovis Complex people are believed to have 
focused largely on the hunting of megafauna, particularly mammoth, by small mobile bands of 
hunter-gatherers (Frison and Todd 1986). The Colby site, east of Worland in the central Big 
Hom Basin, contained distinctive caches of mammoth and was radiocarbon dated to between 
11,200 and 10, 864 years before present (BP) (Frison and Todd 1986). 

Following the Clovis Complex is the Folsom Complex, which, like the Clovis Complex, is 
recognized by its distinctive heavily fluted, pressure flaked Folsom projectile points. An 
intermediate projectile point, known as the Goshen, may exist in the Northwestern Plains; 
however, its exact relationship or position in the chronology is still poorly understood. The 
Hanson site on the eastern edge of the Big Hom Basin is a well known Folsom site that dates 
approximately 10,300 to 10,700 years BP (Ingbar 1992, 1986). Regardless of the technology, 
Folsom people continued to be large game specialists who focused upon large extinct species of 
bison. However, it is likely that this subsistence pattern was supplemented by small game and 
plants and, toward the later stages, by modem forms of bison. Whether or not Folsom people 
supplemented their subsistence with small game and plants is still a debatable subject because of 
the lack of evidence in the archaeological record. 

Other important complexes in the Paleoindian period include Agate Basin and Hell Gap, which 
date to approximately 10,500 to 9,500 years BP. Some of the more important sites associated 
with these complexes are the Hell Gap and Agate Basin Sites, the Jones-Miller site, the Casper 
site, and the CarterIKerr-McGee site (Irwin-Williams et al. 1973, Frison and Stanford 1982, 
Frison 1974, and Frison 1984). The Cody Complex closely follows the Agate Basin and Hell Gap 
complexes and is well represented on the Northwestern Plains. The most notable of these sites 
are the Homer, Medicine Lodge, and Laddie Creek with the Homer site providing a date range of 
9,500 to 9,000 years BP (Frison and Todd 1987, Frison 1976, 1991). 

The Late Paleoindian period (9,000 to 7,500 years BP) is marked by an increasing complexity in 
the archaeological record but the identifying factors are still rooted in recognizing the different 
projectile point styles. These projectile point styles include the James Allen and Lusk with their 
concave bases and distinctive parallel oblique flaking, and at the same time stemmed and notched 
varieties such as the Pryor Stemmed, F ederick, Angostura, and Lovell Constricted. Important 
sites during this period include Mummy Cave, Wyoming, Medicine Lodge Creek, Lookingbill, 
and Paint Rock V (McCracken et al. 1978, Husted 1969, Frison 1976, 1983, 1992). 

Most of the complexes discussed above are . present in surface collections in or near the project 
area but few sites are known to exist. The majority of what is known about the Paleoindian 
period in the area is based upon information from outside the area. 

The Archaic period is normally defined as a period of diversification and expansion of subsistence 
practices and a slowly developing complexity in the social organization. While this change is not 
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a sudden switch, it appears to be a steady trend with technological improvements allowing for the 
more efficient collection and storage of the available resources. In the Northwestern Plains this 
lifestyle continues into the historic period with little modification. 

The Archaic is divided into Early, Middle and Late periods over most of the northwestern Plains 
(Frison 1991). Each of these periods are differentiated by changes in projectile point styles and 
subsistence strategies. The most notable change from the Paleoindian period to the Early Plains 
Archaic (7,500 to 5,000 years BP), other than those already noted, is the appearance of pit houses. 
While these pithouses represent one settlement pattern and appear in the open, stabilized, sand
dune areas of the Wyoming Basin, the Early Plains Archaic people also utilized rockshelters along 
the margins of the Big Horn Basin and hunting camps/kill sites such as the Hawken site in the 
Wyoming Black Hills (Eakin 1987, McGuire et al. 1984, Harrell and McKern 1986, McKern 
1987, Reust et al. 1993, Frison 1991). 

The Middle Plains Archaic (5,000 to 3,000 years BP) is primarily distinguished from the Early 
Plains Archaic by the increased specialization in the use of the arid interior basin habitats, the 
appearance of stone circles (ceremonial or habitation), and an expanded use of groundstone. 
Major sites include Paint Rock V, Medicine Lodge Creek, and Dead Indian Creek (Frison and 
Wilson 1975, Frison 1991, Frison and Walker 1984, Ingbar 1986). Some of the distinguishing 
projectile points include the Duncan, Hanna, Mallory, and Y onkee. 

A stronger emphasis on communal bison hunting and a continuance and intensification of a broad 
ranged foraging subsistence mark the Late Plains Archaic (3,000 to 1,500 years BP). The sites 
containing Late Plains Archaic materials also appear to increase dramatically. Frison indicates 
that many of the changes observed during the Late Plains Archaic, such as more sophisticated 
hunting technology, cord-marked ceramics, distinctive side-notched points and the use of burial 
mounds can be attributed to the Besant hunters which were preceded by the Pelican Lake 
Complex with its corner-notched projectile points, bison hunting, and broad ranging use of other 
resources (Frison 1991). Two important sites attributed to this period, and from whom phases 
have been named, are the Deadman Wash site and the Pine Spring site (Armitage et al. 1982). 

The Late Prehistoric period (1,700 to 300 years BP) is in many ways a continuation of the 
preceding Archaic period, according to Frison (1991). Bison hunting is still very important as is 
broad based foraging, but there appears to be an increase in the population, introduction of new 
groups into the area, and other evidence of population moveQIent. These factors and others lead 
to a complex and extensive archaeological record. Some of the Late Prehistoric sites include 
Deer Creek, Glenrock Buffalo Jump, Buffalo Hump, Worthan Shelter, Beehive Butte, and 
Firehole Basin 11 (Metcalf 1987, Frison 1991, Larson et al. 1984, Greer 1978, and Harrel 1989). 
One of the larger research questions that remains to be fully addressed for the Late Prehistoric is 
the question of ethnicity. Evidence exists of early Crow and Shoshonean occupations at some of 
the sites but questions yet to be satisfactorily answered include when the Hidatsa and Crow split, 
and the movements of the various Late Prehistoric groups. 
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The Protohistoric period is defined by the introduction to Europeans, European goods, and 
European culture to the native inhabitants. In particular, is the introduction of horses and trade 
goods, which in tum sparked increases in group mobility and group size. ·Horses enhanced 
mobility which increased the competition among groups for resources and likely increased the 
incidence of warfare. The Protohistoric period also marked the appearance in the archaeological 
record of the conical timber lodges, mountain sheep traps, and rock art (also seen in older sites). 
This period saw the Shoshone expand into southern Alberta as early as 1700 AD. However, 
northern groups such as the Blackfoot, and eastern groups such as the Crow, Cheyenne, Arapaho 
and the Sioux pushed the Shoshone back into the main spine of the Rocky Mountains by the time 
serious Euroamerican settlement had begun (Shimkin 1986). 

The Historic period in Wyoming begins with an influx of explorers, fur traders and gold miners 
during the 1700s. This influx was the beginning of the end for the native inhabitants' way of life 
which essentially ceased to exist by the late 1800s. By this time, the majority of the Native 
Americans had been forced onto reservations and Euroamericans began to settle the area and 
establish sheep and cattle ranches. The following discussion will focus on Carbon County, 
Wyoming. For a more comprehensive overview of the historic settlement of Wyoming see Tyler 
(1995) or Larson (1990). 

As a result of the booming cattle industry in the 1860s where cattle could be purchased in the 
west for $3 to $4 a head and sold in the east for $40, Wyoming became what has been termed 
"the purest cattle state of all" (Schlebecker 1963). Cattle were moved from Texas north to 
Wyoming and then fattened on Wyoming grass before being shipped to the east on the recently 
completed Union Pacific Railroad. 

In Carbon County, as in other areas of Wyoming, cheap land, such as a free 160 acres under the 
Homestead Act of 1862 or prices as low as $1.25 per acre under other land laws, allowed a settler 
to settle land along a water course and then use the surrounding public land to graze their cattle. 
Noah Reader settled one of the first ranches in the Little Snake River Valley, near the mouth of 
Savery Creek, in 1871 (Moore 1962). Reader was followed into the region in 1873 by Jim Baker, 
a well-known mountain man, and then by a man named Hughes who arrived in approximately 
1875. The common thread among all of these men was ranching. The number of cattle in Carbon 
county increased from 5,000 head in 1877 to 72,055 in 1880 (Osgood 1954). 

While this growth made many men rich, reality hit in 1886 when overstocking, overgrazing and a 
harsh winter lead to the death of 3 to 4 hundred thousand cattle. In 1887, the Carbon County 
assessor cut the number of cattle listed in his records by 23 percent (Barnhart 1969). This 
disaster was followed by a dramatic drop in the beef market. These events lead to a change in the 
Wyoming cattle industry with the owners beginning to buy or lease land and they began to fence 
their holdings (Schlebecker 1963). 
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A general growth of the cattle industry is evident between 1890 and 1920. There were also 
changes with sheep ranching becoming big business. The ranchers were now committed to winter 
feeding which meant they had to begin limited farming to produce the necessary feed. Cyclic ups 
and downs occurred in the cattle market because of many factors with drought and a glutted 
market being two of the most,common. These fluctuations continued until the outbreak ofWWII 
when the cattlemen entered an era of prosperity. By the 1980s, Wyoming ranked ninth in cattle 
production in the United States. 

Raising sheep was also important in Wyoming and in Carbon County history. Some of the first 
sheep to graze on Wyoming grass were driven through the state in the 1840s and 1850s on their 
way to Utah on the Oregon Trail. It is also reported that Jim Bridger kept a small flock at Fort 
Bridger as early as 1845 (Writers Program 1981). Realizing that sheep tend to prefer weeds over 
grass made them ideal for the more arid regions of Wyoming. This fact combined with the free or 
inexpensive grazing land and water available nearly halved production costs. 

The first important Carbon County sheepman was Ike C. Miller who started in 1875, and then in 
1881 partnered with Joel Hurt. By 1882, 16 sheep operations existed in Carbon County. The 
Rocky Mountain states and Wyoming became so popular for raising sheep that between 1884 and 
1914 this region was the only one in America that gained in sheep production (Hurtz and Hill 
1931). Sheep continued to be important to Wyoming and Carbon County and by the 1950s 25 
percent of the state's sheep production was raised in the Red Desert region. 

The cultural resources and artifacts found at the water supply alternative sites conform to what is 
generally known for the WyominglColoradolUtah region. These sites further document the 
presence of prehistoric peoples in the area. Later historic sites document widespread ranching 
and farming activities. In general, prehistoric sites include those dating earlier than 300 years BP 
while historic sites are those that date from 300 years BP to the present. Isolated finds include 
single artifacts not associated with other cultural debris. 

3.8.2 SANDSTONE DAM AND RESERVOIR SITE 
Cultural resource investigations found prehistoric and historic sites within the Sandstone 
inundation area (Table 3-16). A total of 16 sites, five of which were isolated finds, were found 
during the records search. Of the remaining 11 sites, four were prehistoric, six were historic, and 
one contained both historic and prehistoric material. Two of these sites (48CR4265 and 
48CR1181) are considered eligible for nomination to the National Register of Historic Places 
(NRHP). One historic site (48CR3600) may be eligible for nomination to the NRHP but it has 
not been evaluated (Tyler 1995). 

3.8.3 HIGH SA VERY DAM AND RESERVOIR 
Twenty-two cultural resource sites were recorded in the vicinity of the High Savery Creek 
alternative (Table 3-16). Eight of the sites were historic, 22 were prehistoric, and 15 contained 
both prehistoric and historic features. One of the prehistoric/historic sites contained an apparent 
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Table 3-16 

OCCURRENCE OF CULTURAL RESOURCES 

Alternative Prehistoric Sites Historic Sites Multicomponent Sites Isolated Finds 

Sandstone 4 6 1 5 

High Savery 16 3 3 4 

Dutch Joe 1 1 1 2 

buried prehistoric component, as indicated by a variety of flakes and tools eroding from a cut 
bank. The historic portion of the site is not considered eligible for the NRHP. The remaining 
historic site consist of cans, glass scatters, and one is the remains of a homestead. The prehistoric 
sites include lithic scatters, open camps, open tipi camps, and secondary procurement workshops. 
Eleven of the sites have been recommended for further testing to. determine their NRHP eligibility: 
48CR92, 48CR6895, 48CR6896, 48CR6899, 48CR6900, 48CR6902, 48CR6910, 48CR6911, 
48CR6912, and 48CR6913 (Quick and Light 1995, Seacat apd Latham 1997). Of the four 
isolated finds, three were unassigned prehistoric and one was a historic bottle. 

3.8.4 DUTCH JOE DAM AND RESERVOIR 
Three cultural resource sites and two isolated artifacts were recorded and evaluated in the Dutch 
Joe Creek area (Table 3 -16). One prehistoric site consisted of a sparse scatter of lithic artifacts 
and fire-cracked rock. The second, a historic site, consisted of an irrigation ditch. The third site 
contained a scatter of prehistoric and historic artifacts. None of these cultural resource sites are 
considered to be eligible for the NRHP and no further investigations are recommended (Quick 
and Rosenberg 1995). 

3.9 RECREATION 

Carbon County, Wyoming and Moffat and Routt counties in Colorado contain many significant 
natural resources that currently are developed and used to satisfy the public's recreation demands. 
Developed recreational resources located within 50 and 100 miles of the study area for Wyoming 
and Colorado are assessed. Recreational opportunities of almost every type are available on lands 
administered by various Federal and state agencies. 

Recreational opportunities within the immediate project area in Carbon County are limited, given 
that most of the land is in private ownership with relatively poor access. The exception to this lies 
to the east of the study area at the Medicine Bow National Forest, where numerous multiple-use 
recreation opportunities can be found. 
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Recreational opportunities typical of more urban environments are found in Rawlins, Wyoming, 
and Craig and Steamboat Springs, Colorado. These activities are oriented more toward both 
team and spectator sports instead of individual activities or groups. 

The 1990 Wyoming State Comprehensive Outdoor Recreation Plan (SCORP) evaluated 
recreation needs for individual counties. Recreation needs were identified as either of local or 
state significance. For Carbon County, 11 local needs were identified. The top five were: 

• ballfield improvement and development 
• park development 
• picnic area development 
• rodeo arena and equestrian area 
• development/replacement of outdoor swimming pools. 

The three most significant state issues were snowmobile trails and facilities, park improvements, 
and historic site improvements. 

As opposed to the 1990 SCORP, the 1995 Wyoming SCORP identified outdoor recreation issues 
most critical to counties and communities throughout the state rather than specific facility needs. 
Local recreation users in Carbon County identified money/funding, additional personnel, 
community support, maintenance money and restoration of existing facilities as the most critical 
recreation issues in their own community. Lack of funding for recreation development was 
identified in the 1995 SCORP as the state's number one priority issue among recreational 
professionals. 

Recreation needs in Colorado were assessed in the 1992 Colorado SCORP. The state was 
divided into multi-county recreation regions. Moffat County was in one region and Routt County 
was in another. Recreation professionals were surveyed to determine the issues of importance, 
the specific facility needs of the region and the visitor needs of the area. 

The major recreation issue identified in Moffat County was funding for parks and recreation 
(Table 3-17). Trail-related issues also rated very high for the region, with funding specifically for 
trail development as the second most important issue. 

3-60 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Table 3-17 

RECREATION ISSUES AND NEEDS IN MOFFAT COUNTY, COLORADO 

Rank Recreation Issues Facility Needs Visitor Needs 
1 . Funding-parks and recreation Wildlife Wildlife observation 

observation 

2 Funding-trails development, wild and scenic river Jog/walk trails Nature photography 
designation, recreation trails, inter-agency 
coordination 

3 Pleasure biking River rafting, hiking 

4 Mountain biking, 
river rafting 

5 Hunting, nature study 

Source: 1992 Colorado SCORP. 

The major recreation issue for Routt County was access to public lands (Table 3-18). The size of 
budgets for recreation programs and visitor safety were also important issues. Facilities for 
bicycling were identified as the most important need. 

Table 3-18 

RECREATION ISSUES AND NEEDS IN ROUTT COUNTY, COLORADO 

Rank Recreation Issues Facil!ty Needs Visitor Needs 

1 Recreational access to public lands, funding for Pleasure biking Mountain biking, 
parks and recreation, recreation trail wildlife observation 
opportunities 

2 Wildlife observation 

3 Jog/walk trails River fishing, 
hiking 

4 Budgets for recreation programs Baseball and softball, 
environmental 
education 

5 Visitor safety and protection Environmental 
education 

Source: 1992 Colorado SCORP. 

Although recreation is not an identified project purpose of the LSSIWSP, development ofa new 
water supply could provide additional recreation opportunities for residents and visitors in the 
general project area. The development of multipurpose facilities is part ofWWDC policy. The 
1990 and 1995 Wyoming SCORP and the 1992 Colorado SCORP found that flat-water 
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recreation was not an identified need for residents in the local area (Baggs, Dixon, Savery, and 
Slater) and the region (southern Wyoming and northwestern Colorado). However, neither 
SCORP determined recreation demand on a local or community level. To address this lack of 
information, a recreation needs analysis was conducted in cooperation with the WWDC and the 
Corps to determine flat-water recreation demand among residents in the vicinity of the LSSIWSP. 
Persons in the small communities surrounding the project would be the prime beneficiaries of 
additional flat-water recreation development. In addition, local interest had been expressed to the 
WWDC for additional recreation opportunities. 

A recreation needs analysis was conducted in July 1996. Two survey questionnaires were 
developed to help determine whether future recreation needs and demands would be significant 
enough to be an integral part of the project. Recreation professionals, public officials, agencies 
and other recreation interests in southern Wyoming and northwestern Colorado were surveyed in 
the first questionnaire. The second questionnaire was sent to the residents in Baggs, Dixon, and 
Savery in Wyoming, and Slater in Colorado. 

Regional recreation interests in Wyoming and Colorado were included in this survey to gather 
opinions regarding flat-water recreation demand outside the immediate project area. This 
information would be important to the needs analysis because of the large number of outdoor 
recreation opportunities, including reservoir-oriented opportunities currently provided by the 
national forests, wilderness areas, state parks and other recreational resources surrounding the 
project area. Given these opportunities in the region, it was considered questionable whether 
recreation development associated with the LSSIWSP reservoir would result in additional 
recreational activities or take visitors away from existing recreation areas. 

The regional residents in the survey were selected mainly from the 1995 Wyoming SCORP and 
1996 Colorado SCORP mailing lists. A total of 44 questionnaires were returned from the 113 
persons contacted for this survey (39 percent response rate). Questionnaires were also mailed to 
all post office box addresses in the communities of Baggs, Dixon, Savery, and Slater. A total of 
129 questionnaires were returned from the 489 sent to the persons at these addresses (26 percent 
response rate). 

The results of the regional recreation needs survey indicated little demand for additional flat-water 
recreation development, suggesting that existing flat-water recreation opportunities were 
sufficient to meet regional demand for water-based recreation. Regional recreational activity 
trends pointed to a need for improving access to fishing lakes and streams, rather than new 
resource development. In view of these and other findings, recreation facility development 
associated with the LS SIWSP would probably attract few visitors beyond 100 miles from the 
project area. Regional recreation needs, therefore, were concluded to be insufficient to justify 
recreation as a purpose for water supply deyelopment. 
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The survey results also indicated recreation among local residents is generally water-based. A 
large majority of the respondents felt outdoor recreation opportunities in the local area were 
inadequate. The survey results also pointed to a demand for additional water-based recreational 
development. Based on these findings, the proposed LSSIWSP could provide basic recreation 
opportunities to satisfy the recreation needs for a small, localized. population of users. A 
reservoir-based LSSIWSP would attract some visitors from the local area but few', if any, from 
the surrounding region because most regional water-based recreation demands can better be met 
at existing lakes and reservoirs surrounding the project area. 

3.10 VISUAL/AESTHETICS 

3.10.1 STUDY AREA 
Topography, vegetation, and land use are the primary determinants of visual character. The 
unique combination of vegetation, topography, and manmade features create the aesthetic quality 
of a site. These components work together to create the landscape of a specific area. 

Located in the south central part of Wyoming, Carbon County is bounded on three sides by 
mountain ranges rising abruptly from the sagebrush-covered plains. The majority of the county 
is a high, semi-arid plateau. The Continental Divide runs along the eastern edge of the county and 
through the Medicine Bow National Forest. The forest contains the Medicine Bow and Snowy 
Ranges, along with four wilderness areas. The western edge of the county is a level plain along 
the rim of the Red Desert. A number of broad fertile valleys cut through the terrain, watered by 
the Platte River and its tributaries. Altitudes range from 5,000 feet along the valley floors to 
above 12,000 feet in the Snowy Range. 

The general topography of southern Carbon County ranges from low rolling hills and wide valleys 
to steeper, rugged slopes. Tall, woody vegetation is found mainly along the creeks where willows 
and cottonwoods are common. Scattered low growing junipers, sagebrush, and short prairie 
grasses dominate the hillsides. Although isolated, the project area has been modified by 
agricultural activities. Fences and irrigated fields are evident in the valleys. Occasional dirt roads 
or utility lines provide other evidence of man's influence on the area. 

3.10.2 SANDSTONE DAM AND RESERVOIR 
The Sandstone portion of lower Savery Creek is in a narrow valley averaging 600 to 800 feet in 
width with a wide variety of visual elements. Visual qualities .include the higher slopes that are 
relatively steep, with bedrock outcrops. The lower slopes are flatter, consisting of eroded rock 
and soil. A minor ridge line on the west side of the valley widens out to the north. The walls are 
cut by numerous small drainages. The west side rises to a plateau in the Medicine Bow National 
Forest, which is cut by the Big Sandstone, Little Sandstone, and other smaller creeks. Vegetation 
in the area is sparse. The valley contains mostly grasses, with cottonwoods along the creek. The 
slopes are covered mostly with sagebrush and some grasses. Aspen and evergreens are scattered 
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on north-facing slopes. The land is primarily used for grazing with hay being produced in valley 
meadows and irrigated pastures. 

3.10.3 IDGH SA VERY DAM AND RESERVOIR 
The High Savery site; lying in a flat, wide valley bordered by gently sloped hills, also has many 
visual elements. The hills are old and weathered, forming smooth, rounded edges sloping to the 
stream valley. Several smaller drainages, including Dirtyman Creek, and the East and North forks 
of Savery Creek, confluence in this area to form Savery Creek. The hills bordering the valley to 
the northwest rise to a plateau. Higher, steeper hills rise above the plateau to the north. A variety 
of shrubby vegetation is found along the creeks. The hillsides are covered with sagebrush. Land 
use is primarily livestock grazing. 

3.10.4 DUTCH JOE DAM AND RESERVOIR 
Dutch Joe Creek is in a wide valley surrounded by gradually rising hills. The dry hills are covered 
with sagebrush and short grasses. The general terrain is rolling and open, with long vistas. 
Livestock grazing is the predominant use of the Dutch Joe Creek area; no hay is produced and no 
irrigated or improved meadows or pastures are present. Because of the flatter topography and 
relatively uniform existing plant community, it has the least variety of visual elements of the three 
reservoir areas. 
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CHAPTER 4 
ENVIRONMENTAL CONSEQUENCES 

AND MITIGATION 

4.1 INTRODUCTION 

Chapter 4, Environmental Consequences and Mitigation, discusses the adverse and positive 
impacts associated with the development of the LSSIWSP and how the significant adverse 
impacts would be mitigated. The alternatives considered are three water supply alternatives, 
water conservation, and no federal action. The impacts addressed include those to natural and 
human resources. The description of mitigation measures are intended as brief summaries. A 
detailed mitigation plan is included as Appendix E. 

The water supply alternatives are Sandstone, High Savery, and Dutch Joe dams and reservoirs 
(see Chapter 2). The Sandstone water supply would impound Savery Creek just below the 
confluence with Little Sandstone Creek. The High Savery alternative would impound Savery 
Creek farther upstream. The Sandstone and High Savery alternatives are designed with and 
without minimum pools. The Dutch Joe dam and reservoir would be located on Dutch Joe Creek, 
an intermittent stream adjacent to Savery Creek. Limited storage capacity at the Dutch Joe site 
prevents inclusion of a minimum pool. Water to fill this alternative would be transferred from 
Savery Creek using a pipeline and canal facility. 

The natural resources evaluated include land, water, air, vegetation communities, wildlife, and 
threatened and endangered species. The human resources examined are population, land use and 
ownership, employment, economics, recreation, cultural resources, and aesthetics. For each 
resource, the methodology for determining impacts and the criteria for evaluating the significance 
of the impacts are described. The impacts of the three dam and reservoir water supply 
alternatives and of the water conservation and no-action alternatives are then discussed. The 
impacts are further catagorized as to their significance and, for potentially significant impacts, 
mitigation measures are proposed. 

4.2 LAND FEATURES 

4.2.1 GENERAL SETTING 
The general setting of an area is a function of its geographic location, topography, climate, and 
land cover. Location can not be changed by human activity, although the selection of alternatives 
in different locations could result in different types and levels of impact to the general setting. 
Climate can only be changed by human activity on a massive scale. Topography and 
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physiography can be altered or modified by human activities conducted on a local scale. 
However, extensive measures would normally be required to significantly change the overall 
topography or physiography of an area. Land cover is a result of the combination of the above 
factors, and as such, in not subject to change without large-scale modifications. 

4.2.1.1 Methodologies and Significance Criteria 
Site visits and best professional judgement were used to gauge the effects the water supply 
projects would have on location, topography, climate, and land cover. Impacts to the general 
setting of the project area would be significant if they resulted in a dramatic change in the overall 
character of the area. 

4.2.1.2 Impacts 

4.2.1.2.1 Water Supply Alternatives. A water supply alternative would alter a specific portion 
of the existing project area through the construction and operation and maintenance of a dam and 
reservoir. Changes to the general setting of the local area would be limited to the lands 
temporarily disturbed or permanently modified by construction or operation and maintenance. No 
changes in climatic conditions would result. 

Changes in local topography would result from the construction of a dam, possibly over 100 feet 
high, and the removal of local sand and gravel for the fill material and concrete necessary for dam 
construction. These materials would be removed from within the inundation zone of the reservoir 
where possible; however, some new borrow pits could be developed outside the proposed dam 
and reservoir area. Construction of a dam and reservoir would stop flow in a portion of the 
impounded stream and alter seasonal flow regimens downstream. This water supply, however, 
would not create new stream channels, alter watershed boundaries, change the direction of flow in 
existing streams, or transfer water from one basin to another. No significant changes in area 
topography would result. 

Changes in land cover could occur if the availability of supplemental late-season irrigation water 
resulted in additional land being irrigated. However, only land currently being irrigated with an 
adjudicated Wyoming water right would be eligible to receive the supplemental water. Therefore, 
large-scale changes in the amount or type of land cover currently found in the Little Snake River 
valley would not occur. 

No significant changes in local area climate, topography, or land cover would occur as a result of 
construction of a supplemental irrigation water supply. Therefore, the overall impacts on the 
general setting would be insignificant. 

4.2.1.2.2 Conservation and No-action Alternatives. The water conservation alternative could 
have minor impacts on local topography as a result of land leveling or improvements to water 
conveyance facilities. However, no major changes in the quantity of land cover types would 
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result. The no-action alternative would not change the climate, topography, or land cover of the 
local area. The water conservation and no-action alternatives would not significantly impact the 
general setting of the area. 

4.2.1.2.3 Mitia=ation 
Borrow areas developed outside of the dam and reservoir area would be reshaped and revegetated 
after construction. No other mitigation is proposed for the minor impacts to the general setting of 
the project area resulting from the water supply, conservation, or no-action alternatives. 

4.2.2 GEOLOGY 
Rock fonnations, overburden, and their physical properties combine to fonn the geology of an 
area. Excavation of overburden and blasting of rock could alter the local geology in the dam and 
reservoir area. 

4.2.2.1 Methodoloa=ies and Sia=nificance Criteria 
Geologic investigations necessary to support preliminary dam design of the three alternative dam 
sites included drilling, test pits, pedestrian surveys, and the review of existing data. 

Impacts on geology would be significant if natural geologic process such as uplift, faulting, 
landslides, or weathering were changed. Conversely, local geology would significantly impact the 
project if expensive and time consuming engineering solutions were required for dam 
construction. 

4.2.2.2 Impacts 

4.2.2.2.1 Water Supply Alternatives. Minor impacts to surface geology would occur on about 
150 to 250 acres in the immediate vicinity of each of the three dam sites. Impacts would be 
caused by the blasting and excavation necessary to remove overburden and borrow material and 
prepare the dam foundation, abutments, and emergency spillway. Some additional areas would be 
disturbed for construction of roads and other reservoir facilities. These impacts would be 
relatively superficial and would not affect natural geologic processes or local area geology. 
Overall, no significant impacts to the areas' geology would result. 

The geology of each of the alternative sites was found to be suitable for the construction of dams. 
A roller-compacted concrete dam is proposed for the Sandstone alternative. The bedrock at this 
site contains clay seams and is sufficiently fractured to require the dam to have a 10-foot deep 
shear key to prevent slippage and grout curtains to control seepage (SWEC 1993). At the High 
Savery dam site, suitable geology and materials exist to construct an earthen dam or a roller
compacted concrete dam. Grouting of the entire centerline of the High Savery dam would be 
necessary to prevent excessive seepage (Hollingsworth Associates, Inc. 1997). Geologic 
conditions at the Dutch Joe dam site are also suitable for an earthen dam with a 15-foot deep cut
off trench and lOO-foot deep grout curtain under the dam r.yvestern Water Consultants, Inc. 
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(WWCI) 1992). None of the required design features for the water supply dams represent 
expensive and time consuming engineering solutions to extraordinary geologic conditions. 
Therefore, geology would have no impacts on the dam and reservoir water supply alternatives. 

4.2.2.2.2 Conservation·and No-action Alternatives. Because the conservation and no-action 
alternatives would not disturb or be affected by area geology, no impacts would occur. 

4.2.2.3 Mitigation 
Additional, detailed geologic investigation of each dam site would be required to prepare final 
design plans. These investigations would establish design criteria that would insure sound and 
safe construction and operation of the dam and associated facilities. No mitigation is proposed 
for the conservation or no-action alternatives. 

4.2.3 SOILS 
The impacts to soils resulting from the development of a dam and reservoir include the 
disturbance and mixing of soil profiles during excavation and grading, erosion during construction 
and operation, and sedimentation in the reservoir. Erosion could occur in areas where vegetative 
cover has been removed for construction. Traffic from construction vehicles could further erode 
and compact soils. Changes in water level and wave action could cause bank erosion and 
slumping of sideslopes along the shoreline of the reservoir. Changes in the frequency of out-of
bank flows could affect the maintenance of current soil conditions in riparian areas. 

Construction of any reservoir would inundate the soils within the normal pool water level and 
sediments would be deposited over the original soils. 

4.2.3.1 Methodologies and Significance Criteria 
A published soil survey does not exist for Carbon County, Wyoming. The soils information that is 
available for the county was collected on an as-needed basis from scattered locations (Vigil 1998). 
F or the reservoir sites, soils information is not available or is incomplete. Therefore, impacts were 
determined based on the review of available reports and soil characteristics observed in the field. 

Impacts on soils would be significant if they changed or eliminated locally or regionally important 
soil resources. 

4.2.3.2 Impacts 

4.2.3.2.1 Water Supply Alternatives. Although specific soil types have not been determined, it 
is known that no prime farmland soils occur in the project area; therefore, no prime farmland soils 
would be impacted by dam and reservoir construction or operation and maintenance. Soils in the 
project area are generally shallow and sandy. Where these soils occur on steep slopes, the 
potential for erosion could be substantial if vegetation is removed. Soil disturbance and 
vegetative clearing during construction would decrease soil surface stability and increase erosion 
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on about 150 to 250 acres. These impacts would be temporary and confined to the construction 
zones. Following construction, permanent vegetative cover would re-established and soil erosion 
would return to pre-construction levels. 

After construction, soils within the inundated portion of the stream valley would be permanently 
covered with sediment. Fluctuations of the reservoir water levels would create a large area of 
unvegetated shoreline vulnerable to erosion by wind and wave action. Increased soil compaction 
and erosion could occur if the dam and reservoir generated increased pedestrian activity and off
road vehicle traffic in the area. 

Soils within the floodplain of Savery Creek are occasionally inundated by out of bank flows. 
These flows deposit sediments which are typically richer in nutrients than the soils they cover. 
The classic example of soils being enriched by flooding was the annual flooding of the Nile River 
in Egypt. The proposed water supply alternatives would reduce the flow in the Savery Creek 
during the spring high-flow period and reduce the number of out-of-bank flow events (see Section 
4.3.1.2). As a result, the natural fertility of soils in the floodplain of Savery Creek below the 
Sandstone dam, High Savery dam, or Dutch Joe diversion would be reduced. 

Because the soils at the water supply alternative sites do not appear to be locally or regionally 
important, the direct impacts to soils would not be significant. 

4.2.3.2.2 Water Conservation and No-Action 
Soil loss, caused by the rehabilitation of water delivery facilities and land leveling, could occur 
with implementation of the water conservation alternative. These impacts would be temporary, 
localized, and insignificant. The no-action alternative would have no impact on soils. 

4.2.3.3 Mitigation 
Although the direct impacts of the project on soils would not be significant, increased soil erosion 
would have significant impacts on water quality and aquatic life that would require mitigation. 
Soil loss caused by construction or operation and maintenance would be minimized by 
implementation of erosion and sedimentation (ES) control plans. Silt fences, silt traps, 
sedimentation basins, reshaping, and reseeding would be used to control erosion caused by 
construction and operation and maintenance. Restricting human activity to specific access points 
and vehicular traffic to prepared roadways and parking areas would reduce or eliminate impacts 
from recreational activities. The removal of livestock grazing activities on adjacent valley slopes 
would decrease soil disturbance and subsequent erosion. Implementing these mitigation measures 
would avoid significant soil disturbance and loss and secondary impacts on water quality and 
aquatic life. 

No mitigation measures are proposed for impacts to soils disturbed by water conservation 
activities. No mitigation would be needed for the no-action alternative because this alternative 
would not affect soils. 
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4.2.4 SEISMICITY 
As with geology, dams and reservoirs can impact local area seismic activity and, conversely, can 
be impacted by the area's seismicity. Induced seismic activity can occur when hydraulic pressure 
created by stored water in a reservoir forces water into a fault (SWEC 1986). Induced seismic 
events of less than magnitude 2.5 on-the Richter Scale (RS) are not uncommon for all reservoirs. 
Induced earthquakes of magnitude 2.5 to 4.9 RS were judged to be unlikely to occur for an earlier 
design of the Sandstone reservoir which would have contained 52,000 AF of water (SWEC 
1986). An earthquake of2.5 RS would not typically be felt or noticed; earthquakes of the 4.9 RS 
magnitude may be felt, but no damage to structures would result. 

4.2.4.1 Methodologies and Significance Criteria 
Impacts of the water supply alternatives on local area seismicity were evaluated by identifying the 
location of known faults in the project area, determining the magnitude and frequency of seismic 
events within 150 miles of the project area, and comparing the size of the proposed reservoirs to 
the size of induced seismic events. 

Seismic impacts would be significant if the proposed project would induce earthquakes greater 
than 2.5 RS or if extreme engineering measures would be required to make the proposed water 
supply dam and reservoir safe from damage or failure caused by earthquakes. 

4.2.4.2 Impacts 

4.2.4.2.1 Water Supply Alternatives. Increased seismic activity is most common in reservoirs 
with water depths exceeding 330 feet (SWEC 1986). Maximum depths for the three proposed 
reservoirs range from 95 to 130 feet. The proposed water supplies, therefore, are not expected to 
induce significant seismic activity. 

The project area is located in the Wasatch-Utah fault zone within the Uinta-Elkhead 
Seismotectonic Province. Kirkham and Rogers (1981) suggested the maximum magnitude of 
earthquake would be 5.5 to 6.5 RS for the province and 6.0 RS for the fault zone. Algermissen et 
al. (1982) estimated maximum horizontal bedrock acceleration would not exceed 2.9 feet/second2 

with a magnitude 3.5 to 4.0 RS seismic event. Algermissen et al. (1982) also estimated that an 
earthquake of magnitude 3.5 RS or greater had a 90 percent probability of occurring along the 
Wasatch-Utah fault zone once every 250 years. 

Of the three water supply sources, only the Sandstone site has known fault zones in the area of 
the dam and reservoir. In addition, several southeast to northwest-trending faults occur 
downstream of the proposed Sandstone dam site (Figure 3-3). These faults have shown no signs 
of activity in the last one million years (SWEC 1986). Although the probability of activity along 
these faults is low, for design purposes, the faults were considered active with the location of the 
nearest earthquake epicenter approximately 1,000 feet downstream of the dam site. 
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A southeast to northwest-trending fault exists just south of the Dutch Joe dam site (Figure 3-3). 
This fault is probably associated with the other faults in the area which have similar trends and 
have been inactive for the past one million years. 

No faults are known to occur in the High Savery dam and reservoir area (SWEC 1986) (Figure 3-
3). 

Based on this information and the limited data for the area, the water supply would be designed to 
withstand a seismic event of6.0 RS with a maximum horizontal acceleration of9.7 feetlsecond2 

(SWEC 1986). More recent studies by Case (1999) indicate that a maximum credible earthquake 
of 6.25 is postulated for the project area, and an acceleration of 20 percent gravity should be used 
in design of the dam. These design parameters are considered reasonable and should not require 
extraordinary engineering measures (SWEC 1986). Therefore, normal seismic activity would 
have no significant impact on the dam and reservoir alternatives. 

4.2.4.2.2 Water Conservation and No-Action. The water conservation and no-action 
alternatives would not affect or be affected by area seismicity. 

4.2.4.3 Mitigation 
Mitigation for potential and existing area seismic activity would involve designing the project to 
withstand a 6.25 RS earthquake with a peak horizontal bedrock acceleration of20 percent g. 
Although the Sandstone dam and reservoir would be the water supply alternative most likely 
affected by seismic activity, the same design criteria would be applied to the High Savery and 
Dutch Joe alternatives. 

No mitigation is proposed to accommodate seismic impacts on or by the water conservation or 
no-action alternatives. 

4.2.5 MASS MOVEMENTS AND LANDSLIDES 
The inundation of a slide area by water from a reservoir could reduce the natural frictional forces 
which tend to keep rock layers in place. As a result, the rate at which rock layers slide into the 
reservoir area could be increased. Additionally, the lubrication of slides could increase the 
probability and magnitude of a mass movement or landslide during a seismic event. The project 
would be impacted if material from a mass movement or landslide entered the reservoir and 
reduced its storage volume. 

4.2.5.1 Methodologies and Significance Criteria 
Mass movements, or landslides, in the region have been mapped by the Wyoming Geological 
Survey (Case 1990a, 1990b, 1992). Field investigations, including borings, piezometers, an 
inclinometer, and surface monuments, were conducted to determine their potential impacts and 
significance (SWEC 1986). 
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Impacts on mass movements from the project would be significant if the presence of the water 
supply would increase the likelihood or magnitude of a mass movement or landslide that would 
interfere with existing geological, hydrological, or biological processes. Impacts on the project 
from mass movements or landslides would be significant if sufficient quantities of material slid 
into the reservoir and reduced the reservoir's storage capacity or life span. 

4.2.5.2 Impacts 

4.2.5.2.1 Sandstone Dam and Reservoir. Of the three water supply sources, only the 
Sandstone dam and reservoir area contains evidence of historic or active mass movements and 
landslides. Two major and several smaller mass movement areas occur in the vicinity of the 
Sandstone dam and reservoir (Case 1990a) (Figure 4-1). The upstream end of the reservoir 
would inundate to within a few feet of one slide area, which extends to a height of about 700 feet 
above the high water level of the reservoir (Figure 4-1). Inundation of this area could increase the 
possibility of slide movement by saturating the underlying bentonite zone which would reduce the 
resisting shear force and increase the weight of the overlaying material. No mass movement or 
slide areas exist near the proposed Sandstone dam site. 

Increased slide movement could result in additional material moving into the reservoir throughout 
the life of the project. In the unlikely event that a large slide moved into the reservoir, the storage 
volume of the reservoir would be reduced without affecting the design or safety margin of the 
dam. 

4.2.5.2.2 Other Alternatives. No landslides have been identified in the vicinity of the High 
Savery (Case 1992) and Dutch Joe (Case 1990b) alternatives; therefore, these alternatives would 
not impact mass movements or landslides and, conversely, mass movements and landslides would 
not impact these alternatives. Neither the water conservation nor the no-action alternative would 
impact mass movements or landslides. 

4.2.5.3 Mitigation 
In the event that more movement of a slide occurs than anticipated, certain steps would be taken 
to stabilize the landslide mass, such as grading and installation of trenches or French drains. 
Because the site of the Sandstone water supply alternative can accommodate a larger dam, the 
option exists to raise the dam if slide material reduced the storage capacity of the reservoir. No 
mitigation is proposed for the High Savery, Dutch Joe, conservation, or no-action alternatives 
because no mass movements or landslides would be impacted by their construction or operation 
and maintenance. 

4.2.6 MINERAL RESOURCES 
A variety of mineral resources occur throughout the project area. Several have been or continue 
to be mined, although mostly on a small scale (Section 3.2.7). Construction of a dam and 
reservoir would render those mineral resources covered by the dam and inundated by the reservoir 
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unusable for the life of the project. Sediment deposited within the reservoir would make any 
future recovery of those mineral resources more expensive. 

4.2.6.1 Methodologies and Significance Criteria 
The impacts to mineral resources was assessed by comparing the distribution of known resources 
(Figure 3-4) to the dams and inundation zones of the proposed reservoirs. Impacts to mineral 
resources would be significant if mining of large amounts of economically recoverable materials 
was made impractical or uneconomical for the life of the reservoir and beyond. 

4.2.6.2 Impacts 

4.2.6.2.1 Water Supply Alternatives. The mineral resources impacted by each alternative are 
primarily sand and gravel. A significant portion of the deposits located at each site would be used 
to construct the dam and associated facilities. The sand and gravel remaining in the inundation 
zone would be unrecoverable for the life of the reservoir. After the project life is over, the layer 
of sediment deposited as a result of impoundment would probably make recovery of these 
resources uneconomical. No recoverable quantities of oil, natural gas, uranium, or coal are 
known to occur beneath the areas immediately surrounding the proposed water supply 
alternatives. No significant impacts to mineral resources would result from construction of any of 
the water supply alternatives. 

4.2.6.2.2 Conservation and No-action. Because the conservation and no-action alternatives 
would have little impacts on land use or land cover and would not consume large amounts of 
mineral resources, impacts on mineral resources would be insignificant. 

4.2.6.3 Mitigation 
Impacts to mineral resources would be mitigated by preferentially using the recoverable sand and 
gravel deposits located within the reservoir inundation zone during dam construction. No 
mitigation is proposed for the conservation and no-action alternatives relative to mineral 
resources. 

4.3 WATERRESOURCES 

Development of the Sandstone and High Savery water supply alternatives would result in the 
inundation of portions of Savery Creek and several of its tributaries. The Dutch Joe alternative 
would inundate a portion of Dutch Joe Creek; however, this stream is intennittent and the water 
stored in this reservoir would be diverted from Savery Creek. The lengths of streams inundated 
would range from 4.4 to 12.2 miles (Table 4-1). The total storage capacity of the water supply 
alternatives would range from 12,600 to 22,433 AF. The High Savery alternative would have the 
greatest volume and surface area but the Dutch Joe alternative would have the greatest maximum 
and average water depths (Table 4-1). 
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Table 4-1 

CHARACTERISTICS OF EACH WATER SUPPLY ALTERNATIVE 

Total Storage Surface Depth (feet) 
Little Snake 

Stream Length Drainage R. Drainage 
Capacity Areal Inundated2 Area Area 

Alternative (acre-feet) (acres) Max. Ave. (miles) (sq. miles) (percent) 

Sandstone 
wi min pool 15,800 370 102 43 9.1 294 8 
w/o min pool 12,600 330 92 38 8.3 294 8 

Higb Savery 
wi min pool 22,433 482 130 47 10.7 124 3 
w/ominpool 18,000 420 120 43 9.4 124 3 

DutcbJoe 
no min pool 14,400 300 132 48 4.4 3003 <93 

1 At normal pool elevation. 
2permanent and intermittent streams. 
3Includes area of Savery Creek watershed above Dolan Ditch diversion. 

4.3.1 WATER QUANTITY 
Any of the reservoir alternatives would alter normal stream flows, impoundment, or diversion. 
During spring, peak flows downstream from the dam or diversion would be reduced and delayed 
because of reservoir filling. During late summer, downstream low flow would be increased as a 
result of the release of water for late-season supplemental irrigation. Some of the water diverted 
for irrigation would flow back into the stream as return flow. 

Operation of the Sandstone and High Savery water supply alternatives would include minimum 
flow releases. The minimum release for the Sandstone dam and reservoir would be the lesser of 
the natural stream discharge or 24 cfs. For the High Savery alternative, the minimum release plan 
would be the lesser of the natural stream discharge or 12 cfs. Operation of the Dutch Joe dam 
and reservoir would include a minimum flow bypass of the Dolan Ditch that is the same as the 
Sandstone alternative. Stream flow would not be used for reservoir filling if natural inflow is less 
than the minimum flow release requirement. Because Dutch Joe Creek is historically intermittent, 
no minimum releases would be made from the Dutch Joe dam and reservoir. 

4.3.1.1 Methodologies and Significance Criteria 
The Wyoming Integrated River System Operation Study (WIROS) computer model of the Little 
Snake River Basin was used to assess changes in stream discharge resulting from development of 
the three alternative dams and reservoirs. Because impacts could occur within the immediate 
project area or extend downstream throughout the drainage basin, changes in streamflow 
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attributable to each alternative were estimated for Savery Creek just below the proposed dam 
sites and for the Little Snake River at Dixon, Wyoming, and at Lily, Colorado (Figure 4-2). 
Dixon is approximately 10 miles downstream from the confluence of Savery Creek and the Little 
Snake River and Lily is approximately 70 miles downstream from Baggs, Wyoming, near the 
confluence of the Little Snake and Yampa rivers. Average monthly and annual discharges were 
calculated based on stream gage data from 1930 through 1982. These data were adjusted to 
reflect the full use of all valid water rights, including Stages I and II of the Cheyenne Project, 
except the Dolan Mesa diversion from Savery Creek. The Dolan Mesa ditch has not been used in 
over 20 years and is currently in a state of disrepair. It is unlikely the water rights associated with 
this ditch would ever be used again because the geology along the ditch is unstable, which would 
make repairs expensive, and the irrigation water once delivered by this ditch has been replaced 
with groundwater. Minimum flow releases from the proposed reservoirs were included in the 
WIROS modeling. 

Mean daily flow data from the USGS gaging stations "Savery Creek near Savery" (Station 
09256000) and "Savery Creek at Upper Station" (Station 09255500) were used as the basis for 
the analysis of peak-day flow. For the Sandstone and Dutch Joe alternatives, the analysis was 
based on data from Station 09256000 from the period 1953 through 1972 (WWCI 1996a). For 
the High Savery alternative, the analysis was based on both gaging stations. The analysis was 
limited to the period over which these two stations have concurrent records, 1953 through 1971. 

Changes in streamflow would cause corresponding changes in water depth and velocity, which are 
important elements determining aquatic and riparian habitat quality. These changes were 
estimated at five locations on Savery Creek where cross-sections of the stream channel or stage
velocity-discharge relationships were available (Table 4-2, Figure 4-2). Average daily discharges 
for pre-construction conditions were estimated at each location using USGS data from Savery 
Creek for water years 1941 through 1971. Post-construction releases from the High Savery dam 
and reservoir were obtained from WIROS modeling results. 

Table 4-2 

STREAM CHANNEL CROSS-SECTION LOCATIONS ON SAVERY CREEK 

Name Source Location Remarks 

Below High WGFD Sec. 17, TI5N, R88W Approximately two miles below the proposed High Savery 
Savery Dam Dam 

Upper Station USGS Sec. 2, TI4N, R89W Located at former stream gage No. 09255500, approximately 
two miles downstream from Coal Gulch Creek 

Wren Bridge USGS Sec. 14, TI3N, R89W Located at former stream gauge No. 0925600, approximately 
2 miles downstream from the Sandstone dam site 

Page Ranch WGFD Sec. 27, T13N, R89W Approximately 5 miles above the mouth of Savery Creek 

Thomas Ranch WGFD Sec. 5, TI2N, R89W Approximately 2 miles above the mouth of Savery Creek 
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Daily streamflow impacts were estimated as the difference between daily reservoir inflow and 
release. These flow differences were added to the streamflow at each cross-section to estimate 
post-construction conditions and pre- and post-construction daily water depths and velocities. 
From these estimates, median values for streamflow, water depth, and velocity were detennined at 
each cross-section for the entire year and for the growing season of May through September. The 
median is the value in the distribution, in this case, daily flows, depths, or velocities, which is 
exceeded half of the time. As a measure of central-tendency, the median is less influenced by rare, 
extreme events than the arithmetic average. As such, the median is considered to be more 
representative of "typical" conditions. 

The elevation of the top of the stream bank for each cross-section was estimated. The days with 
flows above these streamed elevations were counted. The impacts of the project on water depth, 
velocity, and out-of-bank flows in Savery Creek were estimated for the High Savery alternative. 
The High Savery and Sandstone alternatives would deliver essentially the same amounts of water 
to Savery Creek below the Sandstone dam. Therefore, the results of the water depth and velocity 
analysis for the Sandstone alternative and the High Savery dam and -reservoir would be similar. 
An analysis was not performed for the Dutch Joe alternative because the streamflow changes that 
would occur in Savery Creek in all months, except April, are expected to be minor. Dutch Joe 
Creek would continue to be an intennittent stream, except during irrigation releases from the 
reservoir, with limited aquatic and riparian habitat. 

The impact on streamflow from the retention and subsequent release of supplemental irrigation 
water would be significant if post-construction stream flows were outside the normal, historical 
range. The detennination of significance was made for monthly and annual discharges using a 
statistical analysis called Student's t-test. This test detennined the probability that the difference 
between the with and without project average flow could have been the result of random sampling 
variation. If this probability was less than 5 percent, the difference between the with and without 
project flow was considered significant. Other significant impacts would be a change in the 
season in which peak flows occur or the elimination or change in seasonal timing of out-of-bank 
flows. These characteristics are important for maintenance of stream and riparian habitats and fish 
populations. 

4.3.1.2 Impacts 

4.3.1.2.1 Sandstone Dam and Reservoir. Peak stream flows for Savery Creek and the Little 
Snake River- generally occur during the months of April, May, and June. April and May would be 
the primary reservoir filling period when reductions in peak stream flows would be the greatest. 
Significant declines in average monthly streamflow of 50 and 63 percent are predicted in Savery 
Creek for March and April, respectively, downstream of the reservoir (Table 4-3). 
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Table 4-3 

AVERAGE CHANGES IN MONTHLY STREAM DISCHARGE 
CAUSED BY THE SANDSTONE ALTERNATIVEl 

Little Snake R. @ Dixon, 
Savery Creetr WY Little Snake R. @ Lily, CO 

Baseline Baseline Baseline 
discharge Change Percent discharge Change Percent discharge Change Percent 

Month (AF) (AF) change (AF) (AF) change (AF) (AF) change 

January 1,253 -73 -5.8 4,640 -74 -1.6 5,345 -73 -1.4 
February 1,395 -226 -16.2 4,582 -226 -4.9 5,354 -226 -4.2 
March 2,857 -1,441* -50.4 9,710 -1,441* -14.8 12,721 -1,442 -11.3 
April 13,193 -8,318* -63.0 48,883 -8,318* -17.0 60,079 -8,318 -13.8 
May 27,882 -1,814 -6.5 121,670 -1,814 -1.5 127,748 -1,761 -1.4 
June 13,609 424 -3.1 82,878 406 0.5 88,188 388 0.3 
July 2,194 2,500* 114 6,721 984 14.6 9,819 503 5.1 
August 617 5,763* 934 1,014 2,170* 214 3,955 203 5.1 
September 559 2,765* 495 875 732* 83.7 1,576 220* 14.0 
October 1,110 0 0.0 1,606 90 5.6 3,681 866* 23.5 
November 1,303 -132 -10.1 5,339 -84 -1.6 6,526 143 2.2 
December 1,264 -87 -6.9 4,871 -87 -1.8 5,698 -85 -1.5 
Total 67,237 -640 -1.0 292,734 -7,606 -2.6 330,688 -9,580 -2.9 

IPositive values represent an increase in discharge, negative numbers represent a decrease in discharge. The analysis shown is for the with 
minimum pool configuration and assumed that the dead and minimum pools were already filled. Results for the without minimum pool 
configuration were essentially the same because the amounts of water released would be the same. 
zLocation of discharge estimates is at the proposed dam site. 
*The change is a significant impact. 

The stored water would be released from mid-July through mid-September and would result in 
significant streamflow increases in Savery Creek immediately downstream of the Sandstone dam. 
Stream flows are predicted to be more than 10 times greater than normal in August and nearly six 
times greater in September (Table 4-3). The late-summer releases from the reservoir would 
nearly offset the spring reductions in streamflow in Savery Creek. The average annual decrease in 
discharge of640 AF immediately below the dam site would not be significant (Table 4-3). This 
net loss would be the result of evaporation from the reservoir. 

The impact on monthly streamflow would decrease with increasing distance downstream from the 
dam. In the Little Snake River at Dixo~ a significant decline in monthly streamflow (15 percent) 
would occur during March and significant increases would occur in August (214 percent) and 
September (84 percent) (Table 4-3). The average annual net reduction in streamflow at Dixon 
was estimated to be 2.6 percent. Farther downstream on the Little Snake River at Lily, no 
significant reductions in streamflow are predicted, but smaller significant increases would occur in 
September and October (14 and 24 percent, respectively) (Table 4-3). The average annual net 
loss at Lily is estimated to be 2.9 percent. The net loss would increase with distance downstream 
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from the dam because the cumulative volume of water removed for late-season supplemental 
irrigation would increasingly leave less water to offset springtime reductions. However, while 
difficult to predict, some of the loss would be reduced by irrigation return flows. 

The changes in streamflow in Savery Creek downstream of the Sandstone dam would affect the 
depth and velocity of water and the quantity and quality of aquatic and riparian habitats. Stream 
depth is an indicator of habitat quantity because stream width usually increases with water depth. 
Water velocity influences stream substrate composition and helps determine the species 
composition of aquatic organisms. Out-of-bank flows affect riparian vegetation and communities, 
such as cottonwoods, willows, and wetlands. 

At the Wren Bridge location (Table 4-2), the annual median streamflow (the flow which is 
exceeded 50 percent of the time) would increase from 29.0 cfs without the project to 41.6 cfs 
with the project (Table 4-4). Although this increase is greater than 40 percent, the changes to 
water velocity and depth would be less. The annual median streamflow velocity would increase 
by 25 percent from 0.60 to 0.75 feet per second (Table 4-4) while median depth would increase 
by only 4 percent from 2.6 to 2.7 feet (Figure 4-3). During the growing season, the median 
discharge would increase approximately 4-fold, the median velocity would more than double 
(Table 4-4), and median stream depth would increase 36 percent from 2.5 feet to 3.4 feet (Figure 
4-3). Increases in depth would occur during the growing season when water levels in the stream 
are typically low (Table 4-3, Figure 4-3). 

Table 4-4 

MEDIAN l DISCHARGE AND FLOW IN SA VERY CREEK 
WITH THE SANDSTONE ALTERNATIVE 

Median Discharge (cfs) Median Velocity (fpS)2 

Location Pre- Post- Pre- Post-

Analysis period Construction Percent change Construction Percent change 

Below Wren Bridge 
Annual 29.0 4l.6 43 0.60 0.75 25 
Growing season 30.0 118.0 293 0.62 l.43 131 

Page Ranch 
Annual 29.6 42.9 45 0.82 l.02 24 
Growing season 30.6 118.3 287 0.83 l.86 124 

Thomas Ranch 
Annual 30.1 43.7 42 l.85 2.11 14 
Growing season 3l.1 118.7 282 l.87 2.99 60 

IThe median is the value in a distribution where half of the observations are greater and half of the observation are less. 
2fps = feet per second. 
3For 1941 -1971,11,322 total days. 
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At Page Ranch (Table 4-2), the water supply project would increase the median water depth from 
0.9 to 1.0 feet (11 percent) annually and from 0.9 to 1.3 feet (44 percent) during the growing 
season. Pre- and post-construction changes in median streamflow and velocity would be 
essentially the same as at Wren Bridge (Table 4-4). At Thomas Ranch (Table 4-2), the project 
would increase median depth from 0.6 to 0.7 feet ( 17 percent) annually and from 0.6 to 1.0 feet 
(67 percent) during the growing season. As with the Wren Bridge site, water depths would be 
increased at a time when depths have been historically low (Figure 4-4). 

The Sandstone dam would affect annual peak-day flows in Savery Creek. At the reservoir site 
and the mouth of Savery Creek, modeling indicated the average annual peak-day flows would be 
reduced from 874 to 724 cfs and from 945 to 826 cfs, respectively, by the Sandstone alternative 
(Table 4-5). The date of occurrence of peak-day flows would be delayed an average of 4 days. 
The maximum delay was 43 days (Table 4-5). Fifty-five percent of the years in the period of 
record had no change in the date of occurrence of annual peak flow. 

Table 4-5 

ANNUAL PEAK-DAY FLOWS IN SAVERY CREEK 
Wlm THE SANDSTONE ALTERNATIVE 

Pre- Post-

Location Construction Change 

Sandstone Reservoir Site 
Earliest date April 4 April 20 delayed 16 days 
Latest date 
Delay in annual peak flow occurrence (days) 

Average 
Maximum 
Minimum 

Peak flows (cfs) 
Average 
Maximum2 

Minimum2 

Mouth of Savery Cree~ 
Peak flows (cfs) 

Average 
Maximuml 

Minimuml 

June 5 

--
--
--

874 
1,503 

204 

945 
1,713 

233 

June 5 

--
--
--

763 
1,280 

163 

826 
1,421 

233 

IA "-" represents a decline and a "+" represents an increase relative to without-project conditions. 
2Maximwn and minimum without and with project peak-day flows do not necessarily occur in the same year. 
3The dates of peak flows at the mouth of Savery Creek are the same as at Sandstone reservoir site. 
Source: WWCI 1996a. Period of record: 1953 - 1972. 

4-18 

none 

4 
43 

-121 

-104 
-510 

0 

-119 
-581 

o 



Annual Growing Season 
3.0 

-... Q) 
Q) - 2.5 -..c 
0 
c 
(lj 

0:: 
en 2.0 (lj 

E 
0 
..c .-... 
(lj 

..c 1.5 ... a. 
Q) 

0 
~ 
0 

LL 

E 1.0 
:J 
E ·x 
(lj 

~ 
~ 0.5 ·cu 
0 

0.0 
o 2b 40 60 80 100 0 20 40 

- Pre-construction 
Post -construction 

Percent of Time Flow Depth is Equaled or Exceeded 

Notes: 
1. Flow depths estimated at Wyoming Game and Fish Department (WGF) cross section 

"Thomas Ranch." Stage-discharge relationship estimated from WGF data. 
2. Flow depths derived from pre- and post-construction discharge estimates for this location 

for water years 1941-1971. 
3. Growing season assumed to be months of May through September. 

Bums 

McDonnell 

60 80 100 

Figure 4-4 

STAGE DURATIONS 
FOR SAVERY CREEK 
AT THOMAS RANCH 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

The occurrence of out-of-bank flows in lower Savery Creek would be reduced with the Sandstone 
dam. At Wren Bridge, the recurrence interval for years with out-of-bank flow events would 
increase from once every 5.2 years to once every 7.8 years; however, the' average duration of each 
event would increase slightly from 2.0 to 2.3 days (Table 4-6). The earliest occurrence of out-of
bank flows would also be pushed back from early to late April. The latest occurrence of out-of
bank flows would still be in late May (Table 4-6). Farther downstream, at the Page and Thomas 
Ranch locations, years with out-of-bank flows would occur approximately once every 15.5 years 
during late April through mid-May, with or without the Sandstone dam (Table 4-6). 

4.3.1.2.2 High Savery Dam and Reservoir. The High Savery dam and reservoir would 
impound Savery Creek and inundate portions of the East and North Forks of Savery Creek and 
Dirtyman Creek. Stream hydrology downstream and immediately upstream of the dam would be 
altered after dam and reservoir construction. 

Compared to the Sandstone water supply alternative, the High Savery dam and reservoir would 
be located 31.5 miles farther upstream in the Savery Creek watershed. As a result, the average 
annual discharge in Savery Creek at the High Savery dam site is about 60 percent lower than at 
the Sandstone dam site. The Savery Creek dam and reservoir would store and release 
approximately 1,200 AF more water than the Sandstone alternative to offset larger stream 
conveyance losses. Therefore, the impacts on the hydraulics of Savery Creek by the High Savery 
dam and reservoir would be greater than the Sandstone alternative. Significant reductions in 
monthly streamflow at the High Savery dam site are predicted to occur in November, December, 
February, March, April, and May. Significant increases in monthly streamflow would occur in 
July, August, and September (Table 4-7). 

For the High Savery alternative, the average annual reduction in total stream discharge of 628 AF 
would be nearly identical to that caused by the Sandstone water supply. This reduction would 
represent 2.2 percent of total discharge in Savery Creek at the High Savery location (Table 4-7). 
The net loss would be caused by evaporation of water from the reservoir. 

Tributaries that enter Savery Creek and the Little Snake River below the High Savery dam would 
buffer the flow variations caused by reservoir operations. As a result, no significant monthly 
reductions in discharge are predicted to occur in the Little Snake River at Dixon (Table 4-7). 
However, Little Snake River flows at Dixon in August and September would be significantly 
increased partially through the contribution of irrigation return flows. The net average annual loss 
in stream flow from the Little Snake River at Dixon would be 2.6 percent. Farther downstream 
on the Snake River at Lily, no significant monthly decreases in streamflow are expected; however, 
modest but significant increases that are partially a result of irrigation return flows would occur in 
September and October (Table 4-7). The net average annual loss in streamflow from the Little 
Snake River at Lily with the High Savery dam and reservoir would be 3.2 percent. 
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Table 4-6 

OUT-OF-BANK FLOWS IN SA VERY CREEK 
WITH THE SANDSTONE ALTERNATIVE 

Pre- Post-

Location Construction Change 

Wren Bridge 
Total number of days 20 16 -4 
Number of events 10 7 -3 
Number of years with events 6 4 -2 
Recurrence interval for years with events (years) 5.2 7.8 +2.6 
Average number of events per year 0.32 0.23 -0.09 
Earliest event April 2 April 29 delayed 27 days 
Latest event May 30 May 31 delayed 1 day 
Longest event (days) 5 6 +1 
Average event length (days) 2.0 2.3 +0.3 

Page Ranch 
Total number of days 18 12 -6 
Number of events 3 2 -1 
Number of years with events 2 2 0 
Recurrence interval for years with events (years) 15.5 15.5 0 
Average number of events per year 0.10 0.06 -0.04 
Earliest event April 28 May 1 delayed 3 days 
Latest event May 11 May 11 none 
Longest event (days) 8 7 -1 
Average event length (days) 6.0 6.0 0 

Thomas Ranch 
Total number of days 13 8 -5 
Number of events 3 2 -1 
Number of years with events 2 2 0 
Recurrence interval for years with events (years) 15.5 15.5 0 
Average number of events per year 0.10 0.06 -0.04 
Earliest event April 28 May 2 delayed 4 days 
Latest event May 10 May 10 none 
Longest event (days) 7 7 0 
Average event length (days) 4.3 4.0 -0.3 

Period of record: 1953 - 1971. 
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Table 4-7 

AVERAGE CHANGES IN MONTHLY STREAM DISCHARGE 
CAUSED BY THE HIGH SA VERY ALTERNATIVE! 

Savery Cree~ Little Snake R. @ Dixon, Little Snake R. @ Lily, CO 
Wy 

Baseline Baseline Baseline 
discharge Change Percent discharge Change Percent discharge Change Percent 

Month (AF) (AF) cbange (AF) (AF) change (AF) (AF) change 

January 744 -97 -13.0 4,646 -97 -2.1 5,352 -97 -l.8 
February 816 -211* -25.9 4,591 -211 -4.6 5,362 -210 -3.9 
March 1,758 -1,039* -59.1 9,710 -1,039 -10.7 12,721 -1,040 -8.2 
April 6,628 -5,906* -89.1 48,883 -5,905 -12.1 60,079 -5,905 -9.8 
May 9,639 -5,356* -55.6 124,929 -5,355 -4.3 130,801 -5,356 -4.1 
June 4,581 -174 -3.8 85,018 -193 -0.2 89,944 -212 -0.2 
July 962 2,917* 303 6,583 1,339 20.3 9,686 616 6.4 
August 510 6,676* 1,309 999 2,901* 290.4 3,892 245 6.3 
September 467 2,987* 640 903 1,023* 113.3 1,522 268* 17.6 
October 792 -87 -1l.0 1,966 81 4.1 3,939 891* 22.6 
November 873 -203* -23.3 5,335 -136 -2.5 6,485 99 l.5 
December 791 -136* -17.2 4,868 -135 -2.8 5,682 -135 -2.4 
Annual 28,561 -628 -2.2 298,433 -7,730 -2.6 335,465 -10,836 -3.2 

lPositive values represent an increase in discharge, negative nwnbers represent a decrease in discharge. The analysis shown is for the without 
minimwn pool configuration and asswned that the dead pool was already filled. Results for the with minimum pool configuration were 
essentially the same because the amounts of water released would be the same. 
2Location of discharge estimates is at the proposed dam site. 
*The difference is a significant impact. 

One mile below the High Savery dam, annual median discharge, flow, and maximum stream depth 
would be reduced 19; 11; and 45 percent, respectively (Table 4-8., Figure 4-5). During the 
growing season, however, median discharge, velocity, and maximum stream depth would be 
increased by 340; 124; and 55 percent, respectively. Farther downstream at the former USGS 
stream gage number 09255500 ("Upper Station", see Figure 3-10), annual median discharge and 
maximum stream depth would increase by 14 and 4 percent, respectively (Table 4-8). Median 
discharge and water depth during the growing season increased 283 and 25 percent, respectively 
(Table 4-8). Flow velocity could not be estimated at the Upper Station because stream cross
section data were not available. 
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Location 

Table 4-8 

MEDIAN! DISCHARGE AND FLOW IN SAVERY CREEK 
WIm mE HIGH SA VERY ALTERNATIVE 

Median Discharge (cfs) Median Velocity (fpS)2 

Pre- Post- Pre- Post-

Analysis period Construction Percent change Construction Percent change 

Below High Savery 
Annual 14.8 12.0 -19 0.74 0.66 
Growing season 14.9 65.5 340 0.75 1.68 

Upper Station 
Annual 19.7 22.4 14 nJa4 nJa 
Growing season 19.0 72.8 283 nJa nJa 

IThe median is the value in a distribution where half of the observations are greater and half of the observation are less. 
2tpS = feet per second. 
3For 1941 -1971,11,322 total days. 
4F1ow velocity for this site could not be calculated because cross-section data were not available. 

-11 
124 

nJa 
nJa 

The High Savery alternative would affect annual peak-day flows in Savery Creek. Below the dam 
and at the Upper Station (Table 4-2), modeling indicated the average annual peak-day flows 
would be reduced from 332 to 206 cfs and from 401 to 240 cfs, respectively (Table 4-9). The 
date of occurrence of peak-day flows would be delayed an average of 66 days. The maximum 
delay was 141 days (Table 4-9). Only one year in the 19-year period of record had no delay in 

the date of occurrence of annual peak flow. Flushing flows would still occur immediately below 
High Savery dam and reservoir during the spring peak flow period in some years. The confluence 
of several major tributaries, Little Savery, Big Sandstone, Little Sandstone, and Big Gulch creeks, 
temper the impact of the High Savery dam and reservoir on peak -day flows in lower Savery 
Creek. At Wren Bridge and the mouth of Savery Creek, the average annual 

peak-day flows would be reduced from 924 to 763 cfs and from 967 to 802 cfs, respectively. The 
date of occurrence of peak-day flows would be delayed an average of 3 days. The maximum delay 
was estimated to be 25 days (Table 4-9). Seventy-four percent of the years in the period of 
record had no change in the date of occurrence of annual peak flow. 

The occurrence of out-of-bank flows in Savery Creek would be reduced with the High Savery 
dam. At the dam site and the Upper Station, the recurrence interval for years with out-of-bank 
flow events would increase from once every 10.3 years to once every 31.0 years; however, the 
average duration of each event would increase from 3.8 to 7.0 days (Table 4-10). The earliest 
occurrence of out-of-bank flows would also be pushed back from mid-April to early May. The 
latest occurrence of out-of-bank flows would still be in early May (Table 4-10). Late season 
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Table 4-9 

ANNUAL PEAK-DAY FLOWS IN SA VERY CREEK 
WITH THE IDGH SAVERY ALTERNATIVE 

Pre- Post-

Location Construction Change 

High Savery Dam 
Earliest date April 1 April 27 delayed 26 days 
Latest date June 1 August 30 delayed 90 days 
Delay in annual peak flow occurrence (days) 

Average -- -- -66 
Maximum -- -- -141 
Minimum -- -- 01 

Peak flows (cfs) 
Average 332 206 -126 
Maximum2 860 451 -621 
Minimum2 99 67 +10 

Upper Station3 

Peak flows (cfs) 
Average 401 240 -161 
Maximum2 1,040 546 -740 
Minimum2 119 71 +10 

Wren Bridge 
Earliest date April 4 April 4 none 
Latest date June 1 June 11 delayed 10 days 
Delay in annual peak flow occurance (days) 

Average -- -- 3 
Maximum -- -- 25 
Minimum -- -- -161 

Peak flows (cfs) 
Average 924 763 -160 
Maximum2 1,640 1280 -682 
Minimum2 223 163 +10 

Mouth of Savery Creek4 

Peak flows (cfs) 
Average 967 802 -165 
Maximum2 1,713 1,337 -713 
Minimum2 233 relative +10 

lA "-" represents a decline and a "+" represents an increase relative to without-project conditions. 
2Maximum and minimum without and with project peak-day flows do not necessarily occur in the same year. 
3The dates of peak flows at the Upper Station are the same as at the High Savery Dam. 
4The dates of peak flows at the mouth of Savery Creek are the same as at Wren Bridge. 
Source: WWCI 1997a. Period of record: 1953 - 1971. 
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irrigation flows would not result in out-of-bank flows immediately below High Savery dam and 
reservoir. Farther downstream, at the Upper Station, the High Savery dam and reservoir would 
increase the average interval between years with out-of-banks flows from 2.8 to 3.9 years (Table 
4-10). The duration of each event would remain approximately the same. The occurrence of the 
earliest event would be delayed from early April to early May; however, the latest event would 
still occur in the later half of June. The impacts on out-of-bank flows on lower Savery Creek 

Table 4-10 

OUT-OF-BANK FLOWS IN SAVERY CREEK 
WITH THE HIGH SA VERY ALTERNATIVE 

Pre- Post-

Location Construction 

High Savery Dam 
Total number of days 19 7 
Number of events 5 1 
Number of years 3 1 
Reoccurrence interval for years with events (years) 10.3 31.0 
Average number of events per year 0.16 0.03 
Earliest event April 14 May 2 
Latest event MayS MayS 
Longest event (days) S 7 
Average event length (days) 3.S 7.0 

Upper Station 
Total number of days 27 19 
Number of events 22 15 
Number of years with events 11 S 
Reoccurrence interval for years with events (years) 2.S 3.9 
Average number of events per year 0.71 O.4S 
Earliest event April 7 May 7 
Latest event June IS June 23 
Longest event (days) 3 3 
Average event length (days) 1.2 1.3 

Change 

-12 
-4 
-2 

+20.7 
-0.13 

delayed IS days 
none 

-1 
+3.2 

-S 
-7 
-3 

+l.1 
-0.23 

delayed 30 days 
delayed 5 days 

0 
+0.1 

(Wren Bridge, Page Ranch, Thomas Ranch) would be similar to those caused by the Sandstone 
alternative (see Table 4-6). Flows released for late season irrigation would remain within the 
natural channel of Savery Creek. Model results show that the quantity offlow in the 10,25, 50 
and 100 year floods at Dixon, Wyoming and Lily, Colorado with High Savery dam and reservoir 
in place are estimated to be changed an average of less than one percent. 
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4.3.1.2.3 Dutch Joe Dam and Reservoir. The Dutch Joe dam and reservoir would inundate a 
portion of Dutch Joe Creek, an intermittent tributary of the Little Snake River. The water supply 
for Dutch Joe reservoir would be diverted from Savery Creek and transported to the reservoir via 
a water delivery pipeline and canal facility. 

Significant decreases in streamflow of 40 and 17 percent are predicted to occur during the months 
of March and April, respectively, as water is diverted from Savery Creek into the pipeline and 
canal. Like the other alternatives, stored water would be released in July, August, and 
September. Unlike the other alternatives, most of the water would not be returned to Savery 
Creek. Instead, the late-season supplemental irrigation water would be released into Dutch Joe 
Creek. As a result, average annual streamflow just below the diversion point on Savery Creek 
would be significantly reduced by 11,365 AF, or 16 percent (Table 4-11). Flow reductions farther 
downstream in Savery Creek would be somewhat less because approximately 1,000 AF of water 

Table 4-11 

A VERAGE CHANGES IN MONTHLY STREAM DISCHARGE 
CAUSED BY THE DUTCH JOE ALTERNATIVEl 

Savery Creek2 Little Snake R. @ Dixon, WY Little Snake R. @ Lily, CO 

Baseline Baseline Baseline 
discharge Change Percent discharge Change Percent discharge Change Percent 

Month (AF) (AF) change (AF) (AF) change (AF) (AF) change 

January 1,367 0 0.0 4,646 -6 -0.1 5,352 -7 -0.1 
February 1,523 0 0.0 4,591 -8 -0.2 5,362 -8 -0.1 
March 3,118 0 0.0 9,710 -17 -0.2 12,721 -17 -0.1 
April 14,394 -5,680* -39.5 48,883 -5,759 -11.8 60,079 -5,759 -9.6 
May 30,076 -5,088 -16.9 125,295 -5,250 -4.2 131,040 -5,250 -4.0 
June 14,553 -510 -3.5 85,324 -89 -0.1 90,121 -110 -0.1 
July 2,275 -63 -2.8 6,665 1,248* 18.7 9,702 503 5.2 
August 659 0 0.0 1,002 2,839* 283 3,891 238* 6.1 
September 610 0 0.0 903 1,308 145 1,521 270* 17.8 
October 1,133 -23 -2.0 1,996 -25 -1.3 3,960 804 20.3 
November 1,421 0 0.0 5,335 -26 -0.5 6,481 230 3.5 
December 1,379 0 0.0 4,868 -7 -0.1 5,679 -7 -0.1 
Annual 72,508 - -15.9 298,433 -5,010 -1.7 335,908 -9,114 -2.7 

11,365* 

1 Positive values represent an increase in discharge, negative numbers represent a decrease in discharge. The analysis assumed 1hat 1he dead 
pool was already filled. 
2Location of discharge estimates is just below 1he diversion point on Savery Creek. 
*The difference is a significant impact. 

would be delivered back to Savery Creek by pipeline. The flow regimen of Dutch Joe Creek 
would also be significantly changed because the intermittent flows that normally occur from mid
July through mid-September would be replaced by more constant flows. Water gained from 
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tributaries below the diversion point on Savery Creek would reduce the relative loss caused by 
reservoir storage, and irrigation withdrawals would ultimately remove the extra flow caused by 
water releases from the reservoir. Therefore, in the Little Snake River at' Dixon, operation of the 
Dutch Joe reservoir and diversion of water from Savery Creek would not significantly reduce 
monthly stream flows. Significant increases in streamflow would occur in July ( 19 percent) and 
August (280 percent). The average annual net loss in discharge at Dixon would be an 
insignificant 1.7 percent. Farther downstream on the Little Snake River at Lily, no significant 
reductions in monthly discharge are predicted. Significant increases in streamflow would occur in 
August (6 percent) and September (18 percent, Table 4-11). The average annual net loss at Lily, 
2.7 percent, is not significant. 

Compared to the Sandstone and High Savery alternatives, the Dutch Joe alternative would cause 
relatively minor impacts on peak-day flows. The earliest annual occurrence of peak flows would 
not be affected and the latest occurrence would be delayed by 3 days (Table 4-12). In most years, 
the date of peak flow would the same with or without the project. The average and maximum 
delays would be 2 and 37 days, respectively. In Savery Creek, at the headgates of the Dolan 
Ditch and at its mouth, the Dutch Joe alternative would reduce average annual peak-day flows 
from 866 to 779 cfs and from 945 to 826 cfs, respectively (Table 4-12). 

4.3.1.2.4 Water Conservation. Implementation of the water conservation alternative would 
involve changes in agricultural practices within the basin, improvements to irrigated lands, and 
rehabilitation of existing water delivery structures. These efforts would result in more efficient 
use of irrigation water. If irrigation demands were reduced, streamflow within Savery Creek and 
the Little Snake River would increase slightly in the spring and early summer. However, the 
water conservation alternative would not provide additional late-season supplemental irrigation 
water and, therefore, would not affect stream flow in summer or fall. 

4.3.1.2.5 No-Action. The no-action alternative does not include development of structural water 
storage or delivery facilities, and would not alter the existing water resources. No changes would 
occur in the existing surface water resources or hydrology within the Savery Creek or Little 
Snake River basin. 

4.3.1.3 Mitigation 
Each of the water supply alternatives would decrease downstream flow primarily at a time when 
flow is most abundant (i.e., in spring). When flows are typically low (i.e., in summer), 
downstream flows would be increased (Sandstone and High Savery alternatives) or unaffected 
(Dutch Joe alternative). For most locations'on Savery Creek, important qualitative features of 
stream hydrology necessary for the maintenance of stream and riparian habitats, such as peak 
stream flow in the spring and out-of-bank flow events, would remain. However, the High Savery 
alternative would delay most annual peak flows at the dam site and Upper Station until summer 
and out-of-bank flows just below the High Savery dam would become substantially more 
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Table 4-12 

ANNUAL PEAK-DAY FLOWS IN SA VERY CREEK 
WITH THE DUTCH JOE ALTERNATIVE 

Pre- Post-

Location Construction Change 

Headgates of Dolan Ditch 
Earliest date April 4 April 4 none 
Latest date June 5 June 8 delayed 3 days 
Delay in annual peak flow occurrence (days) 

Average -- -- 2 
Maximum -- -- 37 
Minimum -- -- 0 

Peak flows (cfs) 
Average 866 779 -881 

Maximum2 1,225 1,472 -1001 

Minimum2 214 136 0 

Mouth of Savery Cree~ 
Peak flows (cfs) 

Average 945 826 -89 
Maximum2 1,713 1,613 -100 
Minimum2 233 148 0 

lA "-" represents a decline and a "+" represents an increase relative to without-project conditions. 
~ximwn and minimwn without and with project peak-day flows do not necessarily occur in the same year. 
3The dates of peak flows at the mouth of Savery Creek are the same as at Dolan Ditch headgates. 
Source: WWCI 1996a. Period of record: 1953 - 1972. 

infrequent. No mitigation for stream flow, beyond the designed minimum flow releases, is 
proposed. 

Water conservation and the no-action alternatives would not result in significant changes in 
surface hydrology; therefore, no mitigation is proposed for these alternatives. 

4.3.2 WATER QUALITY 
According to Wyoming water quality regulations, Savery Creek and the Little Snake River are 
designated as Class II, coldwater game fisheries streams. Dutch Joe Creek is listed as a Class III 
stream (Wyoming Water Quality Standards, Chapter I, Appendix A). As such, these streams 
must meet water quality standards designed to allow for the following beneficial uses: protection 
of aquatic life, agricultural water supply, and industrial water supply. Class II waters must also 
meet the more stringent requirements for the protection of human health. Parameters of particular 
relevance to the release of water from reservoirs are temperature and dissolved oxygen (DO). 
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Discharges into Savery Creek or the Little Snake River should not change existing stream 
temperature more than 2 OF. For Dutch Joe Creek, the maximum temperature change allowable 
would be 4 OF (Wyoming Water Quality Standards, Chapter I, Section 25). For Savery Creek 
and the Little Snake River, the 7-day mean DO must be above 9.5 milligrams per liter (mg/l) with 
a I-day minimum no·less than 8.0 mg/l when the early life stages ofsalmonid fish are present. At 
other times, the 30-day average DO must be above 6.5 mg/l with a 7 -day mean minimum of no 
less than 5.0 mg/l and a I-day minimum of no less than 4.0 mg/l. For Dutch Joe Creek, the 7-day 
mean DO must be greater than 6.0 mg/l and the I-day minimum must be greater than 5.0 mg/l 
when early life stages of fish are present. At other times, the 30-day mean DO must exceed 5.5 
mg/l, the 7 -day mean must exceed 4.0 mg/l, and the I-day minimum must exceed 3.0 mg/l. 

The State of Wyoming does not have specific numerical water quality standards for total 
dissolved solids (IDS, i.e., salinity). The State, however, is a member of the Colorado River 
Basin Salinity Control Forum and is a cooperator with other states in the Forum to maintain IDS 
levels in the Colorado River at or below 723 mg/l below Hoover Dam, 747 mg/l below Parker 
Dam, and 879 mg/1 below Imperial Dam (Wyoming Water Quality Standards, Chapter VI, Section 
3). 

4.3.2.1 Methodologies and Significance Criteria 
Existing water quality within the potential water supply streams was determined using data 
collected from Savery Creek near Savery, Wyoming, and the Little Snake River near Dixon, 
Wyoming, by USGS. Impacts to water quality were assessed based on the anticipated changes to 
water chemistry caused by reservoir storage and modeling results. Dissolved oxygen, pH, 
turbidity, temperature, plant nutrients (phosphorous and nitrogen) and selenium were evaluated. 
A reservoir model developed by the Corps was used to estimate water temperatures in and 
released from the Sandstone and High Savery reservoirs (WWCI 1996, 1997). Potential water 
quality problems from selenium or other trace elements were evaluated by reviewing existing 
literature (USGS 1991). 

Impacts on TDS concentrations in the Little Snake River at Lily, Colorado, were estimated by 
calculating the mass of IDS in the various components of the hydraulic budget for the Little 
Snake River from Slater, Colorado, to Lily using methodology developed by SWEC (1987) for a 
prior version of the Sandstone dam and reservoir. The components of the hydraulic budget were 
inflows at Slater and from tributaries, diversions from the river, and irrigation return flows. The 
mass of IDS for each component was calculated as the IDS concentration times the flow rate of 
water. Flow rates were determined by the WIROS model. The IDS concentrations were based 
on monthly averages of USGS data collected from the Little Snake River at Slater and Lily in 
1978 through 1984 and 1970 through 1982, respectively. 

Waters within Savery Creek and the Little Snake River currently meet all Wyoming water quality 
standards (Section 3.3.3). Water quality impacts would be significant if a water supply alternative 
would cause State water quality standards to be exceeded. Although these standards are not 
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statutorily applicable to releases from reservoirs, by definition, exceedences could represent a 
threat to the health of humans, livestock, wildlife, or aquatic life (WDEQ 1990). Because efforts 
are currently underway to reduce salinity in the waters of the Colorado River basin, any increases 
in IDS would be counter to the goals of the Salinity Control Forum. 

4.3.2.2 Impacts 
Water quality differences within each reservoir and downstream of the dam may occur as a result 
of different reservoir configurations and operations (Table 4-13). 

Table 4-13 

RESERVOIR FEATURES RELATED TO WATER QUALITY 

Sandstone High Savery Dutch Joe 
w/min pool w/o min pool w/min pool w/o min pool no min pool 

Minimum Pool Yes No Yes No No 

Minimum Release to Yes Yes Yes Yes No 
Impounded Stream 

Multi-level Outlet Yes Yes Yes Yes Yes 

Cold/Warm Water Mixed Yes Yes Yes Yes Yes 
Release 

Release of Water with No No No No Yes 
Low Dissolved Oxygen 

Spring Turnover Yes No Yes No No 

Fall Turnover Yes No Yes No No 

4.3.2.2.1 Sandstone Dam and Reservoir. Construction of the Sandstone alternative could 
result in short-term adverse impacts on downstream water quality. During construction, earth 
moving activities would expose soils and increase the potential for soil erosion which could 
increase turbidity levels and suspended sediment concentrations in Savery Creek and the Little 
Snake River. Operation of the reservoir could result in some changes in downstream water 
turbidity and productivity. Some of the incoming nutrients and sediment would be trapped in the 
reservoir, resulting in decreased stream nutrient levels and sediment loads in water immediately 
below the reservoir. Because the water released from the reservoir would have a reduced 
sediment load, it would pick up sediment as 'it flows down Savery Creek and could change the 
downstream silt and sand substrates into a highly embedded, gravel and cobble substrate. 

Water releases for supplemental irrigation would produce higher than normal flows in Savery 
Creek during mid-July through mid-September. These flows could contribute to bank erosion 
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below the Sandstone dam and higher turbidity levels in lower Savery Creek and the Little Snake 
River. However, as water is diverted for irrigation and water velocity slows, the potential for 
bank erosion and increased turbidity levels would decrease. While increases in turbidity are 
expected to periodically occur, these increases would not differ from those that occur naturally as 
a result of spring run-off or summer storm events. 

The 15,800-AF Sandstone dam and reservoir alternative would have a minimum pool with a 
surface area of approximately 160 acres. Dissolved oxygen concentrations within the reservoir 
are expected to be suitable for aquatic life during most of the year. The size of the reservoir is 
large enough that some water mixing would occur each spring during reservoir filling, delaying 
the onset of thermal stratification. Thermal modeling predicted the upper water levels of the 
reservoir would be between 60 and 65 OF and the lower water levels would be between 45 and 50 
OF (WWCI 1996b). 

Oxygen depletions from the deep water layer of the reservoir would depend on the rate of 
biological oxygen demand, the volume of the deep water layer, and the amount of time the 
reservoir is stratified. Biological oxygen demand is a function of water temperature and the 
amount of decomposable organic material on the bottom and in the deep water layer of the 
reservoir. The amount of organic material in the reservoir is a function of the amount of nutrients 
entering the reservoir from Savery Creek. Nutrient concentrations in Savery Creek water (Figure 
3-6) are high enough to produce a moderate amount of biological material in the Sandstone 
reservoir, primarily in the form of algae. Under constant water level conditions, these nutrient 
concentrations could result in a depletion of DO in the deep water layer. Filling of the reservoir 
would likely delay the onset of thermal stratification. Irrigation releases, which would include 
deep water withdrawal, would likely eliminate the deep water layer before DO was depleted to 
levels below that needed to support aquatic life. 

The 12,600-AF Sandstone dam and reservoir alternative would not have a minimum pool. During 
the fall and winter, the reservoir would be empty (except for a 100 AF dead pool). The reservoir 
would fill in the spring and early summer. Thermal stratification would occur during July and 
August. The lower layer of water would tend to be lower in DO content than the upper layer of 
the reservoir and Savery Creek. However, because thermal stratification would be of short 
duration, DO depletion and impacts on aquatic life would not be significant. 

Thermal modeling (WWCI 1996b) indicated that the multi-level outlet structure proposed for 
both configurations of the Sandstone reservoir would be effective in releasing late-season 
supplemental irrigation water with a temperature between 55 and 65 OF as desired by WGFD. 
These temperatures would be below the historic average stream temperature for summer of 72 
OF; however, abrupt changes in downstream water temperature in Savery Creek would not occur 
because most of the downstream flows would originate from the reservoir. Large temperature 
differences could occur where waters from two downstream tributaries, Loco Creek and Big 
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Gulch Creek, enter Savery Creek. If this temperature difference is sufficiently large, fish could be 
discouraged from moving into or out of these tributaries. 

The water released from the reservoir in summer would warm as it flows downstream. Assuming 
a release temperature of65 OF, the water temperature in Savery Creek at its confluence with the 
Little Snake River would be approximately 71°F (WGFD 1998a, included in Appendix C). This 
slight reduction in summer water temperature at the mouth of Savery Creek, from 72 to 71°F 
would make the temperature in Savery Creek and the Little Snake River closer (Figure 3-6). If 
water was released at 55 OF, flow from the reservoir would reach the Little Snake River with a 
temperature of approximately 65 of. In August, the discharge from Savery Creek would be 
approximately 115 cfs and flow in the Little Snake River would be approximately 35 cfs at 68 of. 
Assuming rapid and complete mixing, the temperature in the Little Snake River would be lowered 
by about 2 of, which is equal to the maximum temperature change allowable under Wyoming 
water quality regulations (Wyoming Water Quality Standards, Section 25). 

The growth of algae (phytoplankton) in the reservoir would reduce nutrient concentrations in the 
water. The amount of algae produced would also tend to raise the pH and reduce calcium and 
carbonate concentrations in the water. This reduction in nutrient concentrations could reduce the 
growth of algae in Savery Creek below the reservoir. It is doubtful, however, that the reduction 
would be noticeable. In general, water quality changes would not impact aquatic life in Savery 
Creek. 

Investigations by USGS (1991) described the selenium concentrations within the Savery Creek 
drainage basin. One area in the Little Savery Creek watershed near the Ketchum Buttes uranium 
deposits was identified as containing rocks with selenium concentrations ranging between 3.7 to 
150 milligrams per kilogram (parts per million). This area is approximately 5.5 miles upstream of 
the proposed reservoir. Water samples collected from Savery Creek and its tributaries contained 
selenium concentrations near or below the detection limits. The highest recorded selenium 
concentration, 3 parts per billion (Ppb), was in a sample taken immediately downstream of the 
Ketchum Buttes area and was below the water quality standard of 5 ppb for the protection of 
aquatic life (Wyoming Water Quality Standards, Appendix B). 

All water samples within the Sandstone reservoir inundation area contained selenium levels at or 
below 1 ppb. Thus, selenium concentrations within the reservoir are not expected to be a issue 
because: 

• The selenium in soils inundated by the reservoir is not readily soluble, therefore, 
substantial leaching of selenium into the reservoir is not expected 

• Substantial sources of selenium concentrations in bedrock do not appear to occur 
in the area 
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• Baseline concentrations of selenium in Savery Creek do not exceed EPA maximum 
contamination levels established for public drinking water 

• The concentration of selenium in streamed samples in Savery Creek generally was 
less than in areas of Wyoming with potential selenium toxicity 

• Water would have a relatively short residence time in the reservoir preventing 
selenium concentration by evaporation (USGS 1991). 

No other trace elements are expected to exceed water quality standards within the reservoir. 
Sandstone reservoir is not expected to impact the presence or concentration of selenium and other 
trace elements in waters within Savery Creek or the Little Snake River. 

The Little Snake River contributes 
approximately 77 percent of the sediment load 
to the Yampa River at Deerlodge Park, 
approximately 4.5 miles below their confluence 
(O'Brien 1987 in Hawkins and O'Brien 1997). 
Approximately 60 percent of the sediment load 
in the Yampa River at Deerlodge Park originates 
from tributaries between the Dixon and Lily 
gaging stations (Andrews 197~ in Hawkins and 
O'Brien 1997) which account for 66.4 percent 
of the Little Snake River watershed. Therefore, 
17 percent of the sediment in the Yampa River 
comes from the remaining 33.6 percent of the 
Little Snake River basin (Table 4-14). The 
Sandstone dam would block the transport of 

Table 4-14 

SEDIMENT CONTRIBUTIONS TO THE 
YAMPA RIVER 

Watershed 
Area Sediment 

Portion of Little Contribution 
Snake River mil percent (percent) 

Whole 4130 100 77 
Dixon to Lily 2742 66.4 60 
Remaining watershed 1388 33.6 17 
Sandstone dam 330 8.0 4.0 
High Savery dam 124 3.0 1.5 

sediment from 8.0 percent of the Little Snake River watershed. The Sandstone watershed is in 
the portion of the Little Snake watershed which contributes relatively little sediment to the Yampa 
River. Assuming the sediment contribution from this portion of the Little Snake River watershed 
is evenly distributed, the Sandstone dam would trap 4.0 percent of the sediment load currently in 
the lower Yampa River (Table 4-14). 

The water collected in the Sandstone reservoir in spring would have a lower TDS than water in 
the Little Snake River in summer. The water released from the reservoir would initially lower the 
TDS in the Little Snake River just downstream of Savery Creek. As the released water flowed 
down the Little Snake River, it would be incrementally diverted and return flows from irrigation 
with higher concentration of TDS would enter the river. As a result, TDS concentrations in the 
Little Snake River would increase as the distance downstream from Savery Creek increased. 
Under average flow conditions, 9,932 AF of the 12,000 AF of water released in one year are 
estimated to be consumed by irrigation. Under average flow conditions, the average monthly 
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IDS concentration in the Little Snake River at Lily, Colorado would peak at 568 mg/l in 
September (Table 4-15). Total salt delivery to the Colorado River as a result of project operation 
is not anticipated to increase as a result of operation of this alternative; however, because the flow 
would be less, the average concentration of IDS would tend to be increased. Overall, changes in 
IDS concentration are seasonal and temporary and do not represent a change that would 
adversely alter the quality of the existing stream habitat. 

Table 4-15 

TOTAL DISSOLVED SOLIDS CONCENTRATIONS IN THE LITTLE SNAKE 
RIVER AT LILY, COLORADO, WITH THE SANDSTONE ALTERNATIVE 

Condition May Jun Jul Aug Sep Oct Nov Dec 

Average TDS in the Little Snake River (mg/l) 

239 244 578 592 700 748 449 510 

Average flow year 
Increase in IDS (mg/l) 6 -1 -22 -84 -148 219 116 -70 
Total TDS (mg/l) 245 243 555 508 552 966 564 440 

4.3.2.2.2 High Savery Dam and Reservoir. The High Savery water supply could have short
term impacts on downstream water quality similar to those described for the Sandstone 
alternative. Increases in turbidity caused by construction could occur. Scouring of stream 
sediments would occur as a result of water being released from the reservoir with reduced 
sediment loads. Periodic increases in erosion and turbidity associated with irrigation releases 
could also occur; however, this impact would not be noticeably different from naturally occurring 
flood events. 

The High Savery reservoir would thermally stratify in the summer and the deep-water layer would 
have a lower temperature and could have decreased DO concentrations. To reduce the potential 
downstream impacts of this reservoir, the High Savery dam would have a multi-level outlet 
structure. Water releases would be made from multiple depths simultaneously so that poorly 
oxygenated or low temperature water could be mixed with oxygenated, warmer water. Thus, no 
reductions in DO concentration are expected within Savery Creek downstream of the High Savery 
dam. 

The temperature of water released from the reservoir in summer would be 7 to 17 OF less than the 
historic average summer water temperature in Savery Creek. Abrupt changes in downstream 
water temperature in Savery Creek, however, would not occur because most of the downstream 
flows in summer would originate from the reservoir. Large temperature differences could occur 
where water from Little Savery Creek enters Savery Creek and could discourage fish from 
moving into or out of these tributaries. Farther downstream, where Bird Gulch, Coal Gulch, 
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Haystack Draw, Hell Canyon, Big Sandstone, Little Sandstone, Loco, and Big Gulch creeks enter 
Savery Creek, the temperature in Savery Creek would have warmed to within 1 to 2 of of the 
historic ~ondition (WGFD 1998b, included in Appendix C). 

Assuming the late-season supplemental irrigation water is released at a temperatu.re of 55°F, the 
water temperature in Savery Creek at its confluence with the Little Snake River would be 
approximately 71 OF (WGFD 1998b). This slight reduction in summer water temperature at the 
mouth of Savery Creek would bring the temperature of Savery Creek closer to the temperature of 
the Little Snake River (Figure 3-6). Therefore, water temperature in the Little Snake River would 
not be impacted by the High Savery water supply. 

No potential sources of selenium or other trace elements occur within the drainage basins for the 
High Savery dam and reservoir. The Ketchum Buttes area discussed above for the Sandstone 
alternative is drained by a tributary which enters Savery Creek downstream of the High Savery 
site. No impacts to the water levels of selenium or other trace elements would result from this 
alternative. Other changes in downstream water quality caused by impoundment of the water 
would be similar in magnitude and impact to those caused by the Sandstone alternative. 

The High Savery dam and reservoir would trap approximately 1.5 percent of the sediment load 
currently in the lower Yampa River (Table 4-14). 

Like the Sandstone alternative, the increased use of water from the High Savery reservoir for 
irrigation would increase IDS concentrations in the lower Little Snake River. Under average 
flow conditions, the maximum IDS concentration at Lily, Colorado, would average 936 mg/l in 
October, an increase of25 percent (Table 4-16). The maximum relative increase in IDS would 
be 27 percent in November. Total salt delivery to the Colorado River as a result of project 
operation is not anticipated to increase as a result of operation of this alternative; however, 
because the flow would be less, the average concentration of TDS would tend to be increased. 
Overall, changes in IDS concentrations are seasonal and temporary and do not represent a 
change that would adversely alter the quality of the existing stream habitat. 

4.3.2.2.3 Dutch Joe Dam and Reservoir. Development of the Dutch Joe dam and reservoir 
would have short-term construction impacts similar to those previously described for the 
Sandstone and High Savery water supply alternatives. 

Water to fill the Dutch Joe reservoir would be diverted from Savery Creek and conveyed to the 
reservoir via a new pipeline and canal facility. Because the diversion point is downstream of the 
Sandstone dam site, the water quality in Dutch Joe reservoir is expected to be similar to that of 
the Sandstone reservoir. 
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Table 4-16 

TOTAL DISSOLVED SOLIDS CONCENTRATIONS IN THE LITTLE SNAKE 
RIVER AT LILY, COLORADO, WITH THE IDGH SA VERY ALTERNATIVE 

Condition May Jun Jul Aug Sep Oct Nov Dec 

Average TDS in the Little Snake River (mgll) 

239 244 578 592 700 748 449 510 

Average flow year 
Increase in IDS (mgll) 6 -1 -21 -84 -148 188 122 -67 
Total IDS (mgll) 245 243 557 509 552 936 571 443 

The Dutch Joe reservoir would be filled during the spring and become thermally stratified in the 
summer. Water would be released for late-season supplemental irrigation from the Dutch Joe 
reservoir through a multi-level outlet. Based on the thermal structure of the Sandstone and High 
Savery reservoirs (WGFD 1998a, b), Dutch Joe reservoir would release late-season supplemental 
irrigation water with a temperature between 45 and 65 OF depending on which ports in the outlet 
were opened. Opening the upper ports would release the warmest water and opening the lowest 
ports would release the coldest water. The released water would flow downstream 2 miles and 
would be oxygenated by turbulence and warmed 1 to 2 OF before entering the Little Snake River. 
Approximately 50 cfs would enter the Little Snake River at temperatures potentially ranging from 
approximately 47 to 67 OF. The water from the Dutch Joe reservoir would mix with 
approximately 200 cfs of 72 OF water in the Little Snake River. Assuming rapid and complete 
mixing, the temperature in the Little Snake River would be reduced by at most 5 of. Under these 
conditions, the water released from the Dutch Joe reservoir would have to be greater than 62 OF 
to comply with the Wyoming Water Quality Standard for temperature change in a Class IT 
coldwater stream (a maximum change in temperature of less than 2 OF). Thermal modeling 
indicated the multi-level outlet structure could release water between 55 and 65 OF (WWCI 
1 996b ), which suggests an average release temperature of 60 of. Because the average 
temperature of the lake would be less than 62 OF, it may not be possible to release all of the 
12,000 acre-feet of water for late-season irrigation without exceeding the 2°F maximum 
temperature change standard in the Little Snake River during some portion of the release. 

Because Dutch Joe Creek is an intermittent stream, no minimum releases would be made from the 
reservoir . Water would only be released downstream for late-season supplemental irrigation. 
Released water would likely have a minimal sediment load, resulting in erosional impacts to Dutch 
Joe Creek below the dam similar to those discussed for Savery Creek under the Sandstone and 
High Savery alternatives. No significant changes in turbidity are expected. 

As discussed for the High Savery alternative, no changes in levels of selenium or other trace 
elements would occur because of the Dutch Joe alternative. 

4-37 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

The Dutch Joe reservoir would trap sediment originating from the Dutch Joe Creek watershed 
above the dam and in the water diverted from Savery Creek. The Dutch Joe Creek watershed 
above the Dutch Joe dam is approximately 1 percent of the Little Snake River drainage basin. 
The water diverted from Savery Creek is approximately 15.9 percent of the flow in Savery Creek 
at the diversion point. The watershed above the diversion point comprises 8.0 percent of the 
Little Snake River watershed. Assuming the amount of sediment diverted from Savery Creek is 
proportional to the amount of water diverted:J then the amount of sediment diverted from Savery 
Creek and trapped in the Dutch Joe reservoir would be the equivalent of 1.3 percent of the Little 
Snake River watershed. Combined with the sediment originating from the upper Dutch Joe Creek 
watershed:J the Dutch Joe reservoir would trap the equivalent amount of sediment from 2.3 
percent of the Little Snake River watershed. This portion of the Little Snake River watershed 
contributes 17 percent of the sediment in the lower Yampa River. Therefore:J the Dutch Joe 
reservoir would trap 0.4 percent of the sediment which is currently in the lower Yampa River. 

Like the previous alternatives:J the increased use of water from the Dutch Joe reservoir for 
irrigation would increase IDS concentrations in the lower Little Snake River. Under average 
flow conditions:J IDS at LilY:J Colorado:J would peak at an average 943 mg/l in October:J an 
increase of26 percent (Table 4-17). Total salt delivery to the Colorado River as a result of project 
operation is not anticipated to increase as a result of operation of this alternative; however:J 
because the flow would be less:J the average concentration of IDS would tend to be increased. 
As with the Sandstone and High Savery alternatives:J the overall change in IDS concentrations are 
seasonal and temporary and do not represent a change that would adversely alter the quality of 
the existing stream habitat. 

Table 4-17 

TOTAL DISSOLVED SOLIDS CONCENTRATIONS IN THE LITTLE SNAKE 
RIVER AT LILY, COLORADO, WITH THE .DUTCH JOE ALTERNATIVE 

Condition May Jun Jul Aug Sep Oct Nov Dec 

Average TDS in the Little Snake River (mg/l) 

239 244 578 592 700 748 449 

Average flow year 
Increase in IDS (mg/l) 6 -2 -21 -83 -148 195 117 
Total IDS (mg/l) 245 242 557 509 552 943 565 

4.3.2.2.4 Water Conservation. The water conservation alternative could increase the 
effectiveness of water distribution and reduce the quantity of water diverted from streams for 
early- and mid-season irrigation. Less irrigation would mean less return flow of water with 
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elevated TDS (i.e, salinity) to the Little Snake River. Thus, TDS concentrations in the Little 
Snake River could decrease. This impact would not be adverse. 

4.3.2.2.5 No-Action. The no-action alternative would not change the existing water resources, 
therefore, no impacts on water quality would occur within the Little Snake River .Basin. 

4.3.2.3 Mitigation 
F or any of the dam and reservoir alternatives, an ES plan would be developed and implemented to 
minimize erosion, sedimentation, and increases in turbidity. The ES plan would include provisions 
for securing the site during the non-construction season and for preventing sedimentation and 
erosion of the stream banks and channel. Energy dissipating structures would be employed below 
the dam to reduce sediment scouring, stream bank erosion, and assure adequate DO 
concentrations through reaeration. The design and placement of these structures are not finalized. 
Preliminary plans, however, suggest about 10 low-water grade control structures would be placed 
in Savery Creek between the High Savery dam and Little Savery Creek. 

As previously described, the release of water with low DO concentrations or unseasonable 
temperatures would be avoided by the Sandstone and High Savery dam and reservoir alternatives 
by the use of a multi-level outlet structure. Thus, no harmful downstream reductions in DO or 
temperature are expected in Savery Creek. The release temperature of late-season supplemental 
irrigation water from the Sandstone dam and reservoir would need to be above 55 OF to prevent 
significant temperature changes in the Little Snake River. A similar requirement is not necessary 
for the High Savery dam and reservoir because more than 30 miles of Savery Creek would enable 
water temperatures to warm so that changes in the Little Snake River would be less than 2 OF. 

Energy dissipation structures in the tail race of the Dutch Joe dam outlet would protect Dutch Joe 
Creek from releases of water with low DO concentrations. A multi-level outlet would be 
necessary to prevent the Dutch Joe alternative from exceeding the allowable temperature change 
of 4 OF in the Little Snake River. Even with a multi-level outlet, water released from Dutch Joe 
reservoir in late July and August may still be cold enough to exceed the 2 OF temperature 
requirement at the confluence with the Little Snake River. 

If there is a significant increase in the Colorado River system because of increased TDS from the 
project, a plan would be developed for water conservation to mitigate the salinity. The plan 
would likely be based on conserving irrigation water using methods such as replacing flood 
irrigation with sprinklers and planting alternative, low-water use crops. The specifics of this 
project would be given in the WWDC's application to the WDEQ for a Section 401 Water 
Quality Certification of the project. This certification is a necessary part of obtaining a Section 
404 permit. 

No mitigation is proposed for the water conservation or the no-action alternatives. 
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4.3.3 WATER USE 
Water in the Little Snake River Basin is diverted for agricultural, municipal, and limited industrial 
purposes, and is primarily obtained from the Little Snake River. Irrigation is the primary water 
use within the basin. The proposed water supply alternatives would each provide approximately 
12,000 AF of late-season supplemental irrigation water and would help reduce the late summer 
water shortages currently experienced by irrigators. The 12,000 AF of supplemental irrigation 
water supplied by the project would be available 8 out of 10 years, based on historical 
precipitation and runoff patterns. 

Initial filling of any of the proposed reservoirs would be accomplished in one year, assuming 
average or above average spring runoff In the event of a dry first year, existing water users with 
water rights senior to those of the proposed project would receive their allocations before a 
reservoir is filled. During subsequent times of limited stream flow, releases at least equal to 
inflow would be made for senior water rights holders. Once the project is fully operational, the 
Wyoming Water Development Commission (WWDC) would authorize the Savery-Little Snake 
Water Conservancy District (SLSWCD) to allocate the 12,000 AF of water provided by the 
project. Allocation would be to existing irrigators on a first-come-first-serve basis. 

4.3.3.1 Methodologies and Significance Criteria 
Any project impacts that would reduce the amount of water available for agricultural, municipal, 
or industrial uses to the point where reduced productivity, restricted use, or rationing occurred 
would be significant. 

4.3.3.2 Impacts 

4.3.3.2.1 Water Supply Alternatives. Development of the LSSIWSP would not impact existing 
diversions for municipal use. The City of Cheyenne, Wyoming, is the largest municipal user of 
water from the Little Snake River Basin. The City of Cheyenne diverts water from the Little 
Snake River basin via the Cheyenne Stage I and Stage II projects. Both projects divert water 
from the Little Snake River basin upstream of the confluence with Savery Creek. The towns of 
Baggs and Dixon, Wyoming, also obtain municipal water from the Little Snake River. Both 
towns hold valid water rights senior to those of any of the LSSIWSP alternatives. Thus, 
operation of the project would not impact municipal water use. 

Currently, only a few industrial water users exist within the Little Snake River Basin. 
Development of any of the dam and reservoir alternatives would not diminish the supply available 
to users holding valid senior water rights. 

The proposed project is designed to store snowmelt runoff water during the spring for release 
during the late summer. The project would result in more water being used for irrigation. 
However, municipal and industrial use would not be impacted. In fact, additional water in Savery 
Creek and the Little Snake River in the late summer would provide a more dependable water 
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supply for these uses. Because no reductions in water use would occur, no significant negative 
impact to water use would result from this project. 

4.3.3.2.2 Water Conservation and No-Action. Implementation of the water conservation or 
no-action alternative would not alter the existing water uses. Thus, no impacts to existing water 
use within the Little Snake River basin would occur. 

4.3.3.3 Mitigation 
No mitigation is proposed for water use under any of the alternatives. 

4.4 AIR QUALITY 

The project area is currently "in attainment" for all criteria pollutants. Criteria pollutants include 
lead (Pb), particulate materials of 10 microns diameter or smaller (PMlO), ozone (03), sulfur 
dioxide (S02), nitrogen oxides (NOJ, and carbon monoxide (CO). Levels for these pollutants 
have been established to protect human health. No data have been recorded for these pollutants 
in the project area. However, because of the rural nature of the area and lack of industrial or 
commercial facilities, air quality in the project area is assumed to be good. 

4.4.1 METHODOLOGIES AND SIGNIFICANCE CRITERIA 
In evaluating the significance of project impacts 
to air quality, Prevention of Significant 
Deterioration (PSD) increments and significant 
impact levels were reviewed. Levels have been 
established for significant increases in criteria 
pollutants over ambient air (Table 4-18). Under 
these PSD levels, significant impacts to air 
quality would occur if these criteria are 
exceeded because of the project. 

4.4.2 IMPACTS 

4.4.2.1 Water Supply Alternatives 
The water supply alternatives are not expected 
to have any long-term impacts on local or 
regional ambient air quality. Any long-term 
increases in fugitive dust or engine emissions 
from operation and maintenance personnel, 
recreation users, or local residents would be 
minimal. 
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PREVENTION OF SIGNIFICANT 
DETERIORATION CRITERIA FOR 

AIR POLLUTANTS 

Significance 
Averaging criteria 

Pollutant period (J.lg/m3
) 

Annual 1 
24-hour 5 
3-hour 25 

Annual 1 
24-hour 5 

Annual 1 

CO 8-hour 500 
I-hour 2000 
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Construction activities in the immediate vicinity of each water supply alternative would have a 
temporary effect on local ambient air quality. Increases in dust levels from excavation and vehicle 
traffic would temporarily increase PMlO levels. 

Diesel engine exhaust from construction equipment would temporarily increase NOx, CO, and 
S02 concentrations. The actual decrease in ambient air quality and increase in PMlO, NOx, CO, 
and S02 levels would depend on the particular construction activity being performed, the type and 
amount of construction equipment being used, the prevailing wind direction and speed, and the 
soil moisture conditions existing at the time. These pollutants could temporarily exceed PSD 
levels, thereby resulting in a significant impact to local ambient air quality. 

4.4.2.2 Water Conservation 
Construction activities for the water conservation alternative would be temporary and would have 
minimal impact on ambient air quality in the study area. These impacts would result from the use 
of on-farm equipment related to land leveling, planting of crops, fertilizing, and other normal 
agricultural activities. Minor, localized increases in dust and vehicle emissions would occur. 
However, no long-term, significant impacts would result. 

4.4.2.3 No-Action 
No construction or operational activities would be associated with this alternative. Therefore, 
the no-action alternative would not have any impact on ambient air quality in the project area. 

4.4.3 MmGATION 
Several measures would be implemented to reduce or prevent significant impacts to air quality. 
Dust levels generated during construction would be minimized by spraying water or other 
approved dust control chemicals on haul roads. Disturbed areas outside of the inundation zone 
would be revegetated. To minimize emissions, all construction vehicles would be maintained in 
good working conditions. Construction contractors would be required to comply with all local, 
state, and federal air pollution rules. 

No mitigation is proposed with the water conservation or no-action alternatives for the protection 
of ambient air quality. 

4.5 NOISE QUALITY 

Construction and operation activities associated with LSSIWSP could raise noise levels in the 
surrounding area. Noise sources during construction would include heavy construction 
equipment, blasting, and increased vehicular traffic to and from the construction site. Following 
project construction, most noise would come from operation and maintenance and recreation 
activities. Sensitive noise receptors could include residences, businesses, recreationists, livestock, 
and wildlife. 
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4.5.1 METHODOLOGIES AND SIGNIFICANCE CRITERIA 
Increases in noise levels by an increment of 10 elBA would be noticed by most individuals. For 
the purposes of this analysis, the impact would be considered significant if permanent area 
residences were to experience an increase of 10 elBA or more above ambient noise levels. 

Human activity and the noise associated with construction and operation and maintenance of the 
dam and reservoir and recreational activities have the potential to adversely impact area wildlife. 
Should increases in ambient noise result in significant redistribution or disturbance to wildlife, 
noise impacts would be considered significant. 

4.5.2 IMPACTS 

4.5.2.1 Water Supply Alternatives 
No permanent residences occur within 2,000 feet of any of the proposed dam sites (Table 4-19), 
therefore, no residences would be impacted by changes in ambient noise levels. 

Disruption of feeding, daily movement and 
territorial patterns, seasonal migration, and 
use of specific habitats by wildlife in or 
near the construction zone could occur as 

Table 4-19 

a result of construction noise. Active constru ~tion 
zones would be abandoned by most 

STRUCTURES AFFECTED BY 
TEMPORARY INCREASES 

IN NOISE LEVELS 

Number of Structures Affected 
species, and overpopulation of some 
nearby habitats could occur. However, 
construction zones would be primarily 
restricted to the area of the dam, spillway, 
and nearby borrow areas. Most of the 
area within and around the reservoir 
would be relatively undisturbed by 

Alternative 

Sandstone 

High Savery 

Dutch Joe 

Residences Other Buildings 

o 3 

o 2 

o o 

construction. Following completion of construction, some wildlife would return to use the habitat 
around the dam and spillway area. 

After construction, increased noise levels in the vicinity of the dam would be caused by increased 
traffic attributable to periodic dam and reservoir operation and maintenance and possible 
recreational use. These increased noise levels would be intermittent and would occur mostly 
during the summer and fall months, outside the birthing, nesting, and wintering periods for most 
local wildlife. Wildlife species sensitive to mechanical and human noise sources, such as bobcat, 
mountain lion, black bear, pronghorn antelope, and elk, would likely avoid the reservoir area 
during the summer when human activity associated with the dam and reservoir would be greatest. 
Noise from reservoir operation and maintenance would be low level, localized, and primarily 
restricted to the summer months. Use of the project areas by noise sensitive species at this time 
would be limited. Impacts on wildlife for noise are not expected to be significant. 
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Recreational activities would be primarily restricted to the reservoir and adjacent lands. These 
activities would include fishing, boating, hiking, and primitive camping. With the possible 
exception of the use of gasoline powered watercraft, these recreational activities generate only 
minimal noise and would not have significant impacts on local wildlife. 

4.5.2.2 Water Conservation 
Noise generated by on-farm water conservation activities such as land leveling, sprinkler 
installation, and reseeding would be the essentially the same as current-day agricultural activities. 
Some additional noise could temporarily be generated in construction zones along canal systems 
and at river diversion points. At a given time, noise from implementing the water conservation 
alternative would occur in only small scattered areas. No significant changes in ambient noise 
levels would result from this alternative. 

4.5.2.3 No-Action 
No construction or operational activities would be associated with the no-action alternative. No 
noise impacts to either human or wildlife populations in the project area would occur. 

4.5.3 MITIGATION 
Construction work periods near residences would be restricted to daytime hours. To prevent or 
reduce noise impacts to wintering wildlife, construction activities would not occur between 
November and May. 

No mitigation is proposed for the water conservation or no-action alternatives. 

4.6 BIOLOGICAL RESOURCES 

A variety of biological resources in the Savery Creek and Little Snake River basins could be 
affected by the LSSIWSP. The assessment of impacts on these resources was supplemented by 
the FWS Biological Opinion (Appendix D) and by Fish and Wildlife Impacts Analysis and 
Proposed Mitigation reports prepared by WGFD (Appendix C). 

4.6.1 VEGETATION 
Permanent and temporary impacts to vegetation would result from the water supply alternatives 
or water conservation structures and systems. A dam and reservoir water supply would 
permanently eliminate some vegetation. Construction would temporarily disturb additional areas 
which be would revegetated. 

4.6.1.1 Methodologies and Significance Criteria 
Vegetation communities at each water supply location were assessed and mapped in August 1994 
using topographic maps, false-color infrared aerial photography, and field surveys. The 
significance or U1significance of the impacts of the proposed water supply alternatives on 
vegetation communities was determined by evaluating the overall quality of the habitat, regional 
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abundance, acreage affected, and importance to wildlife. Significant impacts would occur if the 
vegetation lost was of high value to wildlife and relatively more abundant in the inundation zone 
than in the surrounding project area. 

4.6.1.2 Impacts 
The construction of any of the dam and reservoir alternatives would affect vegetation 
communities. The amount of each type of community lost (Table 4-20) varies with the size and 
location of the dam and reservoir. In general, the closer the water supply facility is to the 
headwater of the stream it impounds, the fewer types of vegetation communities would be 
affected (Table 4-20). 

Table 4-20 

VEGETATION AND LAND COVER IN THE INUNDATION ZONES· 
(acres) 

Sandstone High Savery Dutch Joe 

w/minpool w/o min pool w/minpool w/ominpool no min pool 

Sagebrush Steppe 111 95 247 217 261 
Grassland Meadow 36 33 146 126 34 
Riparian Cottonwood 126 117 1 1 0 
Riparian Willow/Alder 8 8 52 45 0 
Aspen Forest 13 10 0 0 0 
Fir/Aspen Forest 29 23 0 0 0 
Wetlands 25 24 16 13 3 
Creeks and Ponds 22 20 20 18 2 
Total 370 330 482 420 300 

• Includes canal and pipeline to Dutch Joe Dam and Reservoir and back to Savery Creek 

4.6.1.2.1 Sandstone Dam and Reservoir. Vegetation would be lost in the area covered by the 
dam and spillway and inundated by the reservoir (Figure 4-6). Approximately 126/117 
(with/without minimum pool) acres of riparian cottonwood vegetation would be permanently 
inundated (Table 4-20). More acres of riparian cottonwood would be lost at the Sandstone site 
than at any of the other water supply alternatives. This community is of particular concern 
because cottonwoods are relatively uncommon in the project area and are considered valuable for 
wildlife in the region. Riparian cottonwood vegetation covers approximately 30 percent of the 
inundation zone but only about one percent of the Little Snake River drainage basin. The 
cottonwood population located within the Sandstone reservoir inundation zone consists almost 
entirely of large, mature individuals. This condition indicates the population is not effectively 
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reproducing. Under current land use and management, these trees would eventually die out and 
would not regenerate. Because of the scarcity of cottonwoods in the region, any premature loss 
of this community would be considered significant. 

The Sandstone dam and reservoir would ·also impact more acres of aspen and fir/aspen community 
types than any of the other water supply alternatives. About 1311 0 acres of aspen and 29/23 acres 
of fir/aspen forest would be inundated (Table 4-20). These vegetation communities occur in small 
tracts, scattered throughout the project area, specifically on higher elevations or on north-facing 
slopes. These communities are more common at higher elevations outside of the project area 
where they occur in large tracts. Aspen and fir communities are slightly less common in the 
Sandstone reservoir inundation zone than in the area surrounding the site where they provide 11 
and 15 percent of the land cover, respectively (Table 3-2). Their loss would not be significant. 

Thirty-sixlthirty-three acres of grassland meadow and 8 acres of riparian willow/alder shrub lands 
would be inundated by the Sandstone dam and reservoir. Meadows cover large portions of the 
area around the Sandstone dam and reservoir, as well as upstream and downstream of the project 
area. The amount of grassland lost to the Sandstone water supply would not be significant. Small 
clumps of riparian willow/alder are scattered throughout the Savery Creek and Little Snake River 
valleys and are considered important to wildlife (WGFD 1998a). The loss of this riparian 
community, therefore, would be significant. 

Additional impacts to vegetation would occur with the operation of the reservoir. The release of 
supplemental irrigation water from the reservoir would lower the water level in the reservoir 
47/75 feet and expose 211/313 acres of mostly unvegetated land. The remaining growing season 
after the reservoir is drawn down would not be long enough to allow the re-establishment of 
vegetation. The fluctuating water level would also hinder the establishment of riparian vegetation 
around the reservoir shoreline. 

In spring when the reservoir is filling, the magnitude and timing of peak downstream flow, stream 
depth, and level of the stream bank water table would be decreased or delayed. However, higher 
late-season flows would increase the average elevation of the stream bank water table. The year
long water supply for downstream, riparian vegetation would be more stable because the 
difference between spring and summer hydrologic conditions would be reduced. Plants which 
depend on a high water table in the spring could be reduced in number while species requiring a 
higher water table throughout the growing season could increase. 

The release of water from the Sandstone reservoir, which is essentially free of sediment, could 
effect riparian vegetation immediately downstream of the dam. The sediment-free water would 
begin to reacquire sediments upon being released. The result could be increased bank erosion and 
channel down-cutting in Savery Creek below the dam. The length of Savery Creek below the 
Sandstone dam that could be affected by erosion and down-cutting has not been precisely 
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determined; but, would probably not extend past the next major sediment contributing tributary, 
which is Big Gulch Creek, 2.8 miles downstream. 

4.6.1.2.2 High Savery Dam and Reservoir. The High Savery dam and reservoir would 
eliminate some sagebrush steppe,· grassland meadow, riparian willow/alder shrub land, and 
riparian cottonwood communities (Table 4-20 and Figure 4-7). Of these communities, less than 1 
acre of riparian cottonwoods would be affected. However, as mentioned for the Sandstone 
alternative (Section 4.6.1.2.1), cottonwood vegetation is important because it is uncommon in the 
High Savery area and the region. 

The High Savery dam and reservoir would impact about 1471126 acres of meadow. Meadow 
vegetation, however, is abundant and the loss of this community to the High Savery dam and 
reservoir would not be significant. 

Current estimates indicate that about 52/45 acres of willow/alder riparian shrublands would be 
lost to the High Savery alternative. These riparian shrublands occur in scattered clumps 
throughout the High Savery area. Given the relatively high value of this community to wildlife 
(WGFD 1998a), the loss of these shrublands would be significant. 

Because streamflow into the reservoir would not be affected, riparian plant communities upstream 
of the inundation zone would not be impacted. However, downstream riparian communities 
would experience lower streamflows than normal during reservoir filling in April and May. From 
mid-July through mid-September, downstream riparian plant communities would benefit from 
higher than normal streamflows and water table levels. 

The release of water from the High Savery reservoir, which is essentially free of sediment, could 
increase bank erosion and channel down-cutting in Savery Creek below the dam. The length of 
Savery Creek below the Sandstone dam that could be affected by erosion and down-cutting has 
not been precisely determined, but would probably not extend past the next major sediment 
contributing tributary, which is Little Savery Creek, 4.7 miles downstream. 

Water levels would vary widely in the High Savery reservoir. A 51/105-foot drop in water level 
would occur between mid-July and mid-September. This fluctuation would leave a 292/ 407 -acre 
band of unvegetated land exposed at the end of the supplemental irrigation season. As discussed 
for the Sandstone dam and reservoir, plants would not have time to become established on the 
exposed land. The fluctuating water level would also hinder the establishment of riparian 
vegetation around the reservoir shoreline. 

4.6.1.2.3 Dutch Joe Dam and Reservoir. Approximately 450 acres of land would be disturbed 
or inundated by the Dutch Joe water supply. Of this land, about 331 acres (Figure 4-8 and Table 
4-20) is covered by sagebrush steppe. This community type is common in the region. The Dutch 
Joe site contains more sagebrush steppe than any of the other potential reservoir sites. 

4-48 



\I 

" \I 
II 1 

'\~~IT 0 

- '\ __ 1'?'1; 
,~ 

"~ I, 
\ 
"\ 

- /- - "-:'/ 
>! 

1--- /: 

II 
~ 
II 

" \I 

( 

.. 11"'~ --.-_~ 

\I 
II 
II 

" '-II 
\1 
\\ 

" II 
II 
-lJ. 

-" ~ I 
'I 

Scale 1" = 2000' ® 
I 
I 

LEGEND 

~ Sagebrush Steppe 

III 
m 
~ 

Meadow 

Willow/Alder Shrubland 

Aspen/Antelope Bitterbrush 

I 
\j 

j 

Bums 
& 

- --- - -

McDonnell 

Figure 4-7 

HIGH SAVERY IMPACTED 
VEGETATION 



\,~.//I 

.--:-''-
~ 

'7 

Scale 1" = 2000' 

~.' L:!!:I 

LEGEND 

Sagebrush Steppe 

Grassland 

24 }l ,,~h 
;~;;.~'l -

't 

- ."'<"'~< ... -~;~~~~' 
-",I ,/' 

--.." -'/~~--S 
1/ 

1/ -

1/ 
II -688/ 
II 
II 
I 

--======~ 

I.i 
1/11 

I 
II II 

II II 
II 

I; 
I; 

II 
I; 

I; 
I; 

,II 

II 
II 
II 
II 
\1 

6565"'F======_~6;~!= 

~ 

(j 
-' 

// 

N 

. Burns 
& 

~/lcDonnell 

M 

" 

E 

----'-
;0-

/' 

// ~ --/ '-, /' 

1 
~ _/-

S A / 

0'1 
0'1 
0 
0 ./ -

Figure 4-8 

DUTCH JOE 
IMPACTED VEGETATION 

t, 
1-



Little Snake SUpplemental Irrigation Water SUpply Project Final Environmental Impact Statement 

No riparian cottonwood community would be inundated by this alternative but 5.5 acres of 
riparian vegetation would be destroyed by the water delivery pipeline and canal. About 2.5 acres 
of the total riparian area contain cottonwoods. These cottonwoods occur in small clumps 
scattered along the canal, which reduces their value to wildlife. Mitigation for these riparian 
cottonwoods would occur; however, their loss would not represent a significant impact to the 
overall abundance or quality of the cottonwood communities in the Little Snake River region. 

Thirty-four acres of meadow would be inundated by the Dutch Joe reservoir. As with the 
Sandstone and High Savery dams and reservoirs, loss of these communities would not impact 
their regional abundance. 

Dutch Joe Creek is intermittent. Vegetation within the stream channel is supported by spring 
snowmelt flows and by intermittent summer rains. Water from these sources would still be 
available in the stream channel upstream and downstream of the dam to support the existing 
vegetation. Irrigation releases from Dutch Joe would provide water over a 60-day period when 
natural stream flows are at or near zero. The release of this nearly sediment-free water could 
cause bank erosion and channel down-cutting. Riparian vegetation along Dutch Joe Creek below 
the dam could be eroded away or deprived of water as the water table is lowered. Because Dutch 
Joe Creek has no tributaries, these effects could extent down to the Little Snake River. 

The water level in the Dutch Joe reservoir would decline about 114 feet during the release of late
season supplemental irrigation water and expose 291 acres of unvegetated land. This area would 
not experience widespread revegetation because of the shortness of the remaining growing season 
after drawdown. This wide water level fluctuation would also prevent the establishment of 
riparian vegetation around the shoreline. 

4.6.1.2.4 Water Conservation. Implementation of the water conservation alternative would 
result in temporary impacts to pastures and hay meadows. Land disturbance at these sites would 
result from the creation of terraces, land leveling, and the construction of improved water delivery 
and on-farm distribution systems. Yield improvements, however, would be limited to the gains 
that could be achieved through improved machinery efficiency and routing of water to desired 
pasture and hayfield locations. Because no valuable wildlife habitat would be lost, the impacts 
from water conservation on vegetation would not be significant. 

4.6.1.2.5 No-Action. No impacts on vegetation would occur with the no-action alternative. 

4.6.1.3 Mitigation 
Mitigation would be necessary for riparian cottonwoods and willow/alder shrub lands lost to 
construction and inundation. Riparian cottonwoods would be mitigated by the protection and! or 
enhancement of lower quality cottonwood areas and/or creation of new cottonwood areas in the 
vicinity of the dam and reservoir. Protection would include diverting water to riparian zones, and 
removal of livestock grazing (by fencing) in areas where lower quality cottonwoods currently 
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exist. Enhancement would be similar to protection with the planting of additional seedlings. 
Creation would include planting seedlings, diverting water to riparian zones, and managing 
grazing to allow permanent establishment of cottonwood trees in areas where they do not 
currently occur. Mitigation for riparian cottonwoods would take place as close as possible to the 
dam site and on as few separate locations as possible. Replacement ratios of 2: 1 for creation and 
3:1 for enhancement have been proposed by WGFD (1998a,b). Mitigation ratios could also be 
adjusted based on the quality of the communities affected and on the existing conditions of the 
mitigation sites selected. The exact acreage of cottonwood and riparian shrub land communities 
to be created or enhanced would be developed in cooperation with WGFD and FWS. 

Inundated riparian willow/alder shrub lands would be mitigated by the enhancement of existing 
willow/alder shrub lands in the Savery Creek basin at a 3:1 ratio (WGFD 1998b). Existing, low 
quality willow/alder shrub lands in the vicinity of the dam and reservoir would be enhanced by 
fencing to regulate cattle grazing. The Sandstone, High Savery, and Dutch Joe dams and 
reservoirs would require the enhancement of24 and 156/135 and 16.5 acres of existing 
willow/alder community, respectively. 

Impacts to downstream vegetation from bank erosion and channel down-cutting caused by the 
release of sediment-free water would be ininimized by the installation of grade control structures 
in the stream below the dam for any of these alternatives. The purpose of the structures would be 
to reduce the velocity of the water and minimize its erosive force and subsequent impacts. 

No mitigation for vegetation is proposed for the conservation and no-action alternatives. 

4.6.2 WETLANDS 
Wetlands are transitional communities between aquatic and terrestrial systems. They are found in 
small, scattered locations in close association with drainage ways throughout the project area. 

4.6.2.1 Methodologies and Significance Criteria 
To assess the potential impact of the proposed project, those wetlands that would be impacted by 
each water supply alternative were identified. Field surveys were conducted in July and 
September 1996 and July 1997 to determine the extent and type of wetlands located within and 
around the proposed inundation zone of each potential water supply alternative. Wetland 
determinations were conducted in accordance with the Corps' Wetlands Delineation Manual 
(Environmental Laboratory 1987). For field investigation and mapping purposes, FWS National 
Wetland Inventory maps were consulted and color-infrared photography provided broad data. 
Potential wetland areas were evaluated using the three mandatory technical criteria: hydric soils, 
hydrophytic vegetation, and wetland hydrology. Only areas that met all three criteria were 
determined to be wetlands. 

Any loss of wetlands would be a significant impact. 
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4.6.2.2 Impacts 
Wetlands are determined by the presence of appropriate soils, plants, and hydrology. Changes to 
one or more of these criteria has the potential to impact the character of a wetland. The 
impoundment of natural drainage ways would alter the hydrology of the area below and 
immediately adjacent to the high water mark of the reservoir, and the area downstream of the 
dam. 

4.6.2.2.1 Sandstone Dam and Reservoir. The Sandstone alternative would inundate 
approximately 24.8/24.3 acres of wetlands (Table 4-21). This amount represents approximately 
6.7/7.4 percent of the total land area covered by this alternative. Just over half of wetlands 
impacted would be scrub/shrub wetlands dominated by alder and willow shrubs. Emergent 
wetlands are dominated by sedges, rushes, and bentgrass and would account-for 10.4/10.2 acres 
of the wetland inundated. Less than one acre of forested wetlands would be lost (Figure 4-9). 

Emergent 
Scrub/Shrub 
Forested 
Total 

Table 4-21 

WETLANDS IN THE INUNDATION ZONES 
(acres) 

Sandstone High Savery 

w/minpool w/ominpool w/minpool w/o min pool 

10.4 10.2 9.5 7.5 
13.5 13.3 6.5 5.8 
0.9 0.8 0 0 

24.8 24.3 16.0 13.3 

Dutch Joe 

no min pool 

3.2 
o 
o 
3.2 

Wetlands along Savery Creek downstream of the Sandstone dam could be impacted by changes in 
stream flow regimen. Wetlands occur when soils are saturated for an extended period of time. 
The distribution of riparian wetlands along Savery Creek is likely limited by the magnitude of the 
summer low flows because only areas near the creek at this time experience saturated soil 
conditions for the duration necessary to form wetlands. The Sandstone water supply alternative 
would raise median water levels during the growing season 0.4 to 0.9 feet above existing levels 
(Figures 4-2 and 4-3). This increase would likely expand the area and duration of saturated soils 
along the 10-mile downstream reach of Savery Creek thereby increasing the area available for 
wetland development. The relative abundance of obligate hydrophytes (plants which require 
saturated soils) could increase in existing downstream wetlands along Savery Creek. Reduced or 
delayed high flows in February through May caused by the project would have little impact on 
existing wetlands because overbank flooding would still occur and the high flows at this time do 
not create the saturated soil conditions which make possible the existence of wetlands. 
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Wetlands located upstream of the reservoirs normal pool are not expected to be significantly 
impacted by backwater flooding. Water level fluctuations in this reservoir would be too rapid to 
change the character or functional value of existing upstream wetlands. This rapid water level 
fluctuation in spring and late summer would also prevent the formation of fringe wetlands around 
the shoreline. 

New wetlands immediately downstream of the Sandstone dam and reservoir could develop from 
seepage from the dam. The reservoir would also increase hydraulic pressure in the underlying 
alluvial aquifer resulting in increased flow in downstream springs or new springs around which 
wetlands could form or expand. 

Some existing riparian wetlands immediately downstream from the Sandstone dam and reservoir 
could be adversely impacted. Water released from the reservoir would be essentially free of bed
load sediments and could down-cut the stream channel and erode the banks as sediments are 
reacquired. Some fringe wetlands could be eroded away and down-cutting could lower the 
elevation of the channel bottom thereby reducing the elevation of the local water table and the 
supply of water to riparian wetlands. 

The loss of approximately 24/25 acres of wetlands through construction and operation of the 
Sandstone dam and reservoir would be significant. New wetlands created downstream of the 
Sandstone dam and reservoir can not be reliably predicted and would not be replacements for the 
wetlands lost to construction and inundation. The length of Savery Creek below the Sandstone 
dam that could be affected by erosion and down-cutting has not been precisely determined; but, 
would probably not extend past the next major sediment contributing tributary, which is Big 
Gulch Creek, 2.8 miles downstream. 

4.6.2.2.2 High Savery Dam and Reservoir. The development of the High Savery dam and 
reservoir would result in the loss of 16.0/13.3 acres of jurisdictional wetlands (Table 4-21). 
Wetlands comprise approximately 3.3/3.2 percent of the area covered by the dam and reservoir. 
All of the wetlands are within the flood plain of High Savery Creek and its tributaries (Figure 4-
10). The loss of these wetlands would be a significant impact. 

The majority of the wetlands impacted by the High Savery alternative are emergent wetlands. 
This wetland type usually occurs as a fringe along Savery Creek and on terraces, point bars, and 
sandbars. These wetlands are dominated by sedges, rushes, and wetland grasses. Creek overflow 
and groundwater provide the necessary hydrology for the maintenance of these wetlands. Other 
emergent wetlands occur at small seeps where water filtering down from upslope areas provides 
the necessary hydrology. The remaining wetlands lost would be scrub/shrub wetlands dominated 
by willow and alder. These seasonally inundated wetlands are usually associated with stream 
oxbows formed when meander bends in Savery Creek are cutoff. 
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The natural depressions created partially fill with sediments and existing topography prolongs 
water ponding to create the necessary wetland hydrology. 

Operation of the High Savery dam and reservoir would increase downstream median stream 
depths in Savery Creek by 0.4 to 0.9 feet during the growing season (Figures 4-2,4-3, and 4-4). 
New wetlands could develop downstream of the dam as a result of increased water availability, 
dam seepage, and increased artesian or spring flows. The relative abundance of obligate 
hydrophytes (plants which require saturated soils) could increase in existing downstream wetlands 
along Savery Creek. The potential for the High Savery water supply to develop suitable habitat 
for new downstream wetlands is greater than the Sandstone alternative because wetlands could 
develop along 41.5 miles of Savery Creek below the High Savery dam and reservoir. Reduced 
flows in Savery Creek during February through May would have little opportunity to impact 
wetlands because overbank floods would not be eliminated and high flows at this time do not 
create the saturated soil conditions which make possible the existence of wetlands. As with the 
Sandstone alternative, wetlands immediately downstream of the High Savery dam, possibly up to 
4.7 miles downstream to the confluence of Savery Creek and Little -Savery Creek, could be 
adversely impacted by erosion and down-cutting caused by the discharge of sediment-free water 
from the reservoir. 

4.6.2.2.3 Dutch Joe Dam and Reservoir. A total of3.2 acres of wetlands would be lost to the 
construction and operation ofa reservoir on Dutch Joe Creek (Table 4-21 and Figure 4-11). 
These wetlands are classified as emergent and consist of narrow bands along Dutch Joe Creek. 
Although these wetlands account for only one percent of the land inundated, their loss is still a 
significant impact. No wetlands would be impacted by the construction of the water supply 
pipeline and canal facility. 

The flow pattern in Dutch Joe Creek is intermittent. Periods of steady flow are currently limited 
to spring when the snow pack is melting. Releases for late-season supplemental irrigation from 
the Dutch Joe reservoir would add another period of steady flow to Dutch Joe Creek. These two 
periods would be separated by intermittent or no-flow conditions. It is unlikely that the increased 
flow would produce conditions favorable to the expansion of wetlands along Dutch Joe Creek. 
Water diverted from Savery Creek to fill the Dutch Joe Reservoir would decrease spring peak 
flows in Savery Creek below the diversion point. No impacts on summer low flows would occur 
(Table 4-11). It is unlikely, therefore, that the Dutch Joe dam and reservoir would have any 
impacts on wetlands along Savery Creek. Because releases from the Dutch Joe reservoir would 
be much larger than current summer flows and the water would be essentially free of sediments, 
considerable potential exists for channel down-cutting and bank erosion in Dutch Joe Creek from 
immediately below the dam to the Little Snake River. 

4.6.2.2.4 Summary of Dam and Reservoir Alternatives. The Dutch Joe alternative would 
have the least impact on wetlands because only 3.2 acres of wetland would be lost to construction 
and inundation. The Sandstone water supply would have the greatest loss of wetlands, 24.8/24.3 
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acres, compared to 16.0/13.3 acres for the High Savery dam and reservoir. Reservoir releases 
would make above normal amounts of water available within the basin from mid-July through 
mid-September. This availability could increase wetland area along Savery Creek below the 
Sandstone and High Savery reservoirs. F or each of the reservoir alternatives, erosion and channel 
down-cutting from the release of nearly sediment-free water could adversely impact downstream 
riparian wetlands in Savery Creek or Dutch Joe Creek. These impacts could extend downstream 
as far as the next significant source of streambed sediments. For any of the water supply 
alternatives, changes in the flow in the Little Snake River would probably be too small to affect 
wetlands along its banks. 

4.6.2.2.5 Water Conservation. The impacts on wetlands by the water conservation alternative 
could be adverse and beneficial. Land leveling activities could incidentally fill some wetlands. 
Large-scale conversion of grassland to alfalfa pasture to conserve water could cause an initial 
increase in soil erosion and siltation of downstream wetlands. Reduced irrigation could de-water 
some wetlands currently incidentally maintained by current irrigation practices. Converting 
grassland to alfalfa pasture could reduce the amount of chemical runoff reaching wetlands because 
less fertilizer would be applied. 

4.6.2.2.6 No-Action. The no-action alternative would not have any impact on wetlands. 

4.6.2.3 Mitigation 
F or any dam and reservoir alternative selected, unavoidable, significant wetland losses would 
occur for which mitigation would be required. Impacts would be mitigated by the conversion of 
riparian or floodplain communities into wetlands, the enhancement of existing lower-quality 
wetlands, or both methods. Wetlands developed or enhanced would be the functional equivalents 
of those lost. The amount of wetlands created or enhanced would be based on the mitigation 
implemented and the overall net gain to the resource. Final wetland mitigation ratios would be 
negotiated between WWDC, the Corps, WGFD, and FWS and would depend on the quality of 
the proposed mitigation sites and probability of success. 

To compensate for wetland losses caused by the Sandstone or High Savery water supply, a 
combination of wetland creation and enhancement would be implemented. Non-wetland areas 
within the floodplain of Savery Creek could be excavated to intercept the seasonally high water 
table or collect surface water runoff during snowmelt. These actions would provide the 
appropriate hydrology to create wetlands. Wetlands dominated by hydrophytes such as alder, 
willow, sedge, and rush could be created in this manner. Oxbows dominated by willow and alder 
which do not have appropriate soils or hydrology for classification as wetland could be converted 
to wetlands if sufficient water were diverted to these areas. Such diversion would be most 
practical downstream of the proposed Sandstone dam and reservoir where the floodplain is wider 
and water could be more easily_manipulated. Existing emergent and scrub/shrub wetlands could 
be enhanced by the removal of grazing, irrigation, supplemental plantings, reestablishing flows to 
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oxbows, and manipulating water levels by managing beaver activity. To the maximum extent 
feasible, wetlands would be created or enhanced in the areas immediately downstream of the dam. 

Diversion of sufficient water to sustain long-term wetland development would be difficult and 
expensive at the Dutch Joe site. Emergent wetlands would be developed or enhanced along 
Savery Creek as discussed above. 

F or all of the new reservoir alternatives, potential impacts to downstream wetlands caused by 
erosion and channel down-cutting would be avoided by the installation of grade control structures 
below the dam. These structures would reduce the velocity and the erosive force of the water 
released for supplemental late-season irrigation. These structures would also serve to divert 
water into areas where new wetlands would be created and where other riparian vegetation would 
be protected or enhanced. 

The amount, if any, of wetlands impacted by water conservation activities can not be determined 
at this point; however, it is anticipated to be small. No mitigative measures for wetlands are 
proposed for this alternative. 

No mitigation is proposed for the no-action alternative. 

4.6.3 WILDLIFE 
Construction of any of the water supply alternatives would impact wildlife directly through 
mortality of individuals during reservoir filling and indirectly through habitat inundation or 
creation. 

4.6.3.1 Methodology and Significance Criteria 
The significance of habitat loss upon local wildlife species and populations is determined by the 
ability of each species to adjust to reservoir construction and operation. Species would adjust to 
reservoir construction and operation by moving into other areas of similar habitat, utilizing other 
habitats, or adapting to new conditions or habitats. If these changes are accomplished without 
substantial long-term reductions in population size or health, the impacts of the new dam and 
reservoir would not be significant. However, if reservoir construction and operation would result 
in a reduction in available habitat such that a species would experience noticeable long-term 
adverse effects to population or health, impacts to wildlife would be significant. 

4.6.3.2 Impacts 
In the reservoir inundation zone, many animal species use burrows for protection from the cold, 
heat, and predators. As the reservoir fills, these burrows would be flooded. Most individuals 
would escape to higher ground above the inundation zone. Individuals able to reach new habitat 
would initially be more vulnerable to predators or could suffer from exposure. The greatest losses 
would occur to species unable to avoid the rising water and to individuals using habitat types 
which would be locally eliminated by the reservoir. 
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Once the reservoir has filled, it would permanently remove or alter habitats for terrestrial wildlife. 
Individuals once occupying habitat within the inundated area would be forced into habitats already 
occupied by other individuals of the same or different species. Both th~ current and new residents 
of these areas would compete with each other for the resources present. Assuming these areas 
already are supporting the maximum number of individuals, resources would be insufficient to 
support the new arrivals and competition would be locally significant. Until populations are 
reestablished at lower levels, some individuals would be out-competed for resources. If adjacent 
habitats are not supporting the maximum number of individuals, little impact would occur unless 
the number of individuals moving into the area exceeded the capacity of the habitat. 

Temporary impacts to wildlife would occur during the construction period. The presence of 
humans and operation of heavy equipment would disturb wildlife in the vicinity of construction 
activities. Wildlife in these areas would move away to escape these disturbances. This relocation 
could result in competition with wildlife already inhabiting adjacent areas. However, construction 
of a water supply reservoir would occur during the spring, sumni.er, and early fall, when resources 
are most abundant. During the late fall and winter, after construction activities had ceased, 
displaced wildlife could return to vacated, undisturbed areas; lessening the overall stress on 
adjacent habitats and wildlife populations. 

While some wildlife species can easily move into adjacent habitat and survive, some species may 
not be able to use adjacent habitats because those habitats are already occupied and the species 
are territorial (e.g. badgers, bobcats). Also, continued impacts after construction related to 
recreational use of the reservoir could include mortality of remaining wildlife from accidents with 
vehicles, fence entanglement, poaching, etc. Additionally, any development that might occur 
along with the proposed sites could result in an influx in winter recreationists which could directly 
impact wintering wildlife. 

4.6.3.2.1 Sandstone Dam and Reservoir. The area disturbed or inundated by the Sandstone 
dam and reservoir would have the most types of wildlife habitats (i.e. vegetation communities) of 
the proposed water supply alternatives (Table 4-20). This alternative would inundate more 
riparian cottonwoods, aspen shrublands, and fir/aspen woodlands than the other water supply 
alternatives .. 

The Sandstone dam and reservoir would primarily inundate riparian cottonwood woodlands and 
sagebrush steppe (Table 4-20). Although of degraded quality because of grazing by livestock, the 
loss of the cottonwoods would be significant to area wildlife. This habitat type comprises only 
about one percent of the habitat available in the basin, but provides important habitat for a variety 
of species, such as nest sites for raptors and songbirds and crucial winter range and spring birthing 
areas for the local elk herd. 

The Sandstone alternative would impact the least amount of sagebrush steppe and grassland 
meadow of any alternative (Table 4-20). These habitats are abundant in the area and their loss 
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would be much less significant than the loss of riparian cottonwoods and shrublands. Sagebrush 
steppe is by far the most abundant habitat type in the region. While its loss would reduce habitat 
for such species as pronghorn, jackrabbit, badger, and sage grouse, the loss of this habitat would 
not be significant. 

Aspen and fir/aspen woodlands are common outside the project area, particularly within the 
nearby Medicine Bow National Forest. However, within the project area, these woodlands are 
uncommon and occur in small tracts at higher elevations. While it is not a particularly important 
habitat in the project area (Table 4-20), it does provide habitat for some species and increases the 
diversity of the area. Even so, loss of aspen and fir/aspen woodlands would not result in 
significant impacts to local wildlife. 

The wildlife which would be most affected by construction of the Sandstone dam and reservoir 
would be those using riparian cottonwoods and willow/alder habitats for cover, foraging, and 
nesting. These species would include furbearers, songbirds, mule deer, elk, and raptors such as 
bald eagle, red-tailed hawk, long-eared owl, and great homed owl. Willow/alder, while not as 
valuable or uncommon as cottonwoods, is an important habitat and is not widely available. Loss 
of riparian willow/alder habitat would be significant. 

The Sandstone reservoir would inundate 370/330 acres of elk crucial winter range, the most 
crucial range of the water supply alternatives (Table 4-22). This alternative is the only one which 
would affect elk birthing areas, inundating approximately 172/153 acres. Mule deer and 
pronghorn seasonal ranges would also be inundated. Of these big game species, the greatest 
impact would be the loss of crucial winter range for elk. Crucial winter range areas are used by 
elk at much higher densities than other ranges and are important for the survival of individuals 
through the winter. Although this alternative would inundate only 370/330 acres of several 
thousand acres of crucial elk range in the Little Snake River Basin, this loss could have significant 
impacts on the ability of the local elk herd to survive the winter. 

All three big game species migrate between summer and winter ranges through the Sandstone 
dam and reservoir area. Vegetation within the inundation pool would only be impacted around 
the dam area during construction. Because construction activities would be winding down during 
fall migration and just starting-up during the spring, human activity would be reduced during these 
migration periods and confined primarily to the dam site. Vegetation cover would still be present 
within most of the inundation pool during construction to provide cover for migrating big game. 
Following project construction, the area of the inundation pool and a short distance below the 
dam would be altered by the project. Vegetation cover above the inundation pool and below the 
dam and spillway would be largely unaffected by the project. Big game would be expected to 
continue to cross the areas which are currently within their migration corridors. Some mortality 
of big game species could occur from individuals falling through ice on the reservoir during early 
fall or spring. These losses should not impact the overall size of big game herds. The small size 
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Table 4-22 

BIG GAME RANGES IN THE INUNDATION ZONES 
(acres) 

Sandstone High Savery Dutch Joe 

w/minpool w/o min pool w/minpool w/ominpool no min pool 

Elk Crucial1 370 330 0 0 0 
Elk Birthing1 172 153 0 0 0 
Elk Winter1 0 0 0 0 300 
Elk WinterIY earlong 0 0 482 420 0 
Mule Deer Crucial1 0 0 0 0 300 
Mule Deer WinterIY earlong 217 194 0 0 0 
Mule Deer Spring/Summer/Fall 153 136 482 420 0 
Pronghorn Crucial1 0 0 0 0 120 
Pronghorn WinterIY earlong 0 0 0 0 180 
Pronghorn Spring/Summer/Fall 370 330 482 420 0 

ISignificant impact 

of the reservoir pool, with a length of about 8,500 linear feet, and approximately 3,500 linear feet 
of mudflat at the time of fall and spring migration, is not expected to provide an insurmountable 
barrier to migrating big game. Most individuals would go around the reservoir. During most of 
the migration period, the reservoir would be ice-free, enabling migrating big game to swim across. 
However, several game trails follow Big and Little Sandstone Canyons. The steepness of the 
terrain around Savery Creek could make passing a reservoir at this site very difficult for migrating 
big game. Also, the reservoir "arms" created by the partial flooding of Big and Little Sandstone 
Canyons could cause a bottleneck for migrating big game. 

The Sandstone dam and reservoir would be the largest body of water for approximately 50 miles 
in all directions. It could attract waterfowl, shorebirds, furbearers, semi-aquatic reptiles, 
amphibians, and the species which feed on them. A reservoir could provide a supply of water to 
wildlife for drinking and bathing. Mudflats would be expected to develop which could be used in 
late summer and fall by waterfowl, shorebirds, furbearers, amphibians, and the species which feed 
on them. However, the fluctuating water level in the reservoir would negate some of the possible 
benefits to wildlife, particularly for the Sandstone water supply alternative without a minimum 
pool. 

The only known breeding population of Columbian sharp-tailed grouse in Wyoming is located in 
the area around Baggs and Savery, including the inundation zone for the Sandstone reservoir 
(yvGFD 1998a). The Sandstone reservoir would inundate potential habitat for the Columbian 
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sharp-tailed grouse but would not affect any leks (courtship display and mating grounds) used by 
this rare species. 

Lands purchased around the reservoir outside the inundation pool would be kept to a minimum. 
Little land adjacent to the reservoir would be open to the public for winter recreation. Increased 
stress on wintering big game from human activities is not anticipated because winter recreation is 
not expected to be significantly higher than current levels. 

4.6.3.2.2 High Savery Dam and Reservoir. The High Savery alternative would inundate 
482/420 acres of wildlife habitat (Table 4-20). This habitat would be composed primarily of 
sagebrush steppe and grassland meadow (Figures 4-6 and 4-8). Of the water supply alternatives, 
the High Savery dam and reservoir would inundate the most meadow and riparian willow/alder. 
Meadow is an important brood rearing habitat for grouse and comprises 10 percent of the 12-
square mile area around the High Savery site (Table 3-2). The meadow that would be inundated 
at the site is in only fair condition because of grazing. Riparian willow/alder has high value to 
wildlife. The loss of this vegetation would be a significant adverse impact to wildlife. 

The High Savery dam and reservoir would inundate less than one acre of riparian cottonwoods. 
As stated above, cottonwoods support a variety of birds, furbearers, deer, and elk. However, the 
small size of the single cottonwood stand likely limits its usefulness to wildlife. 

The High Savery alternative w<?uld inundate winter/yearlong range for elk and spring/summer/fall 
range for mule deer and pronghorn; however, no crucial winter ranges would be affected (Table 
4-22). Winter yearlong ranges are in the "high" mitigation category according to WGFD policy 
(WGFD 1999). Habitat in this category is important to sustain a community, population, or 
subpopulation, but can be reconstructed or enhanced where avoidance is not possible. The High 
Savery alternative would present a 1,500-foot (dead pool length of High Savery reservoir without 
a minimum pool at the end of irrigation season) to 12,000-foot (normal pool length for High 
Savery with a minimum pool) linear barrier that big game would have to migrate around or swim 
through. Even though some loss of big game could occur as a result of this barrier, no significant 
impacts are expected. 

The High Savery reservoir would inundate potential habitat for the Columbian sharp-tailed grouse 
but would not affect any leks used by this rare species. 

The High Savery reservoir would provide the same limited benefits to wildlife discussed for the 
Sandstone alternative. 

4.6.3.2.3 Dutch Joe Dam and Reservoir. Of the 300 acres inundated by the Dutch Joe dam and 
reservoir, 261 acres would be sagebrush steppe and 34 acres would be grassland meadow (Figure 
4-6). Both community types are common in the region. The loss of sagebrush steppe and 
grassland meadow at the Dutch Joe site would not impact most local wildlife. These areas are 
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currently in poor condition because of grazing and could not support the density of wildlife of 
other, higher quality areas. Wildlife in the Dutch Joe dam and reservoir area would be displaced 
to other areas in similar or better condition. 

Construction of this alternative could have a significant affect on big game species. Elk winter 
range and crucial winter ranges for mule deer and pronghorn would be inundated" at the Dutch Joe 
site (Table 4-13). Although these areas are currently in poor condition and provide less than 
optimal wintering habitat, they are important to wintering big game because they receive less 
snow and winter forage remains accessible. The loss of elk winter range would be significant. 
The loss of mule deer and pronghorn crucial winter range cannot be mitigated according to the 
following WGFD policy (WGFD 1999): 

The Mitigation Policy of the Wyoming Game and Fish Commission categorizes 
crucial winter range as "vital". According to Commission Policy, the vital 
category is the highest existing habitat classification in Wyoming. Habitat in this 
category directly limits a community, population, or subpopulation, and 
restoration or replacement may not be possible. Since a variety of factors are 
involved in the delineation of crucial winter range (climate, aspect, snow depth, 
forage, cover, etc.), there is no known way to create replacement habitatfor 
crucial habitat which is lost. Commission policy directs the Wyoming Game and 
Fish Department to recommend no loss of functional crucial winter range. 

Leks for Columbian sharp-tailed grouse have been documented in the vicinity of Dutch Joe Creek. 
These leks are located on the mesas around the creek (WGFD 1998a, Woolley 1998) and would 
not be disturbed by the Dutch Joe dam and reservoir. 

The Dutch Joe reservoir would not have a minimum pool and would not provide year-round 
opportunities for wildlife. Seasonal opportunities for some species would result because of the 
body of water which would be present during spring and early summer. Mudflats would be 
expected to develop which could be used in late summer and fall by waterfowl, shorebirds, 
furbearers, amphibians, and the species that feed on them. However, any benefits to wildlife from 
this alternative would likely be of limited value. 

4.6.3.2.4 Downstream Effects of Water Supply Alternatives. The reduction in peak flows 
during reservoir filling could reduce habitat for waterfowl, shorebirds, furbearers, reptiles, and 
amphibians during the early spring. Decreased habitat could reduce nesting and den areas for 
wetland species. This impact would likely be insignificant because it would occur prior to the 
growing season. However, summer habitat would be improved because releases for late-season 
supplemental irrigation from the reservoirs would provide additional water in Savery Creek, the 
Little Snake River, and assorted diversion canals. lncreased habitat during the late-season 
supplemental irrigation water release period would provide better conditions for raising young 
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and for late-nesting birds. These impacts could improve the condition and subsequent winter 
survivorship of young-of-the-year and adults. 

Minimum flows would not be released from the Dutch Joe dam and reservoir. As a result, only a 
minimal amount of habitat would be affected between the dam site and the Little Snake River. 
Minor reductions in habitat quality could occur for wetland species along Savery Creek below the 
Dutch Joe diversion point because springtime flow would be reduced while water is diverted from 
Savery Creek to:fill the Dutch Joe reservoir. Overall, no significant impacts to downstream 
wildlife are expected from the Dutch Joe alternative. 

4.6.3.2.5 Water Conservation. Implementation of the conservation alternative would have 
minimal impacts on wildlife. Construction activities associated with rehabilitation of irrigation 
delivery systems and improvements to pastures would temporarily displace wildlife because of 
land disturbance, noise, and human activity. Conversion of pasture and land leveling would 
temporarily reduce grassland habitat. Because improvements to pasture would likely occur in the 
spring, ground nesting birds including waterfowl, could be adversely affected. These impacts 
would only occur during initial construction, and would likely take place over several years as 
land conversion occurs. 

More efficient usage of water and more levelland would reduce the amount of water diverted 
onto pastures, potentially reducing the amount of saturation and pools present. This would 
reduce habitat for amphibians and insects upon which local amphibians, reptiles, furbearers, 
waterfowl, and shorebirds feed. 

4.6.3.2.6, No-Action. The no-action alternative would not require any construction activities and 
would not change existing wildlife habitats. Overall, the no-action alternative would have no 
impacts, positive or negative, on local wildlife. 

4.6.3.3 Mitigation 
Various mitigation measures would be used to reduce the impacts of dam and reservoir 
construction and operation on wildlife. Seasonal restrictions on construction and public access 
would be implemented to limit disturbance of important wildlife areas such as nearby elk birthing 
areas, sage grouse leks, and wintering raptors sites. While it is inevitable that some individuals of 
small, ground dwelling species would be lost during reservoir filling, the number would be 
minimized by filling the reservoir in stages. This would result in slower inundation of habitats and 
allow more individuals to move and adjust to the rising water levels. 

Creation and enhancement of habitats similar to those inundated would mitigate losses and 
provide suitable areas into which displaced individuals could easily move. In most cases, 
enhancement of areas similar to those habitats lost, if appropriately located, would be preferable 
to creation. These areas are already established and more capable of supporting additional 
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wildlife. Enhancement generally results in higher quality habitat in less time. However, crucial 
winter range for mule deer and pronghorn cannot be mitigated (WGFD 1999). 

4.6.3.3.1 Sandstone Dam and Reservoir. In addition to previously described mitigation for 
vegetation communities (Section 4.6.1.3) and wetlands (Section 4.6.2.3), mitigation would be 
required for elk crucial winter range lost at the Sandstone dam and reservoir site. Because crucial 
winter range for elk is determined by elevation, cover availability, and forage, new areas for 
crucial winter range cannot be created. Mitigation would be accomplished by enhancing existing 
crucial winter range at a 3:1 ratio (WGFD 1998a). WWDC would purchase or acquire 
conservation easements on 1110/990 acres of existing crucial elk winter range in the vicinity of 
the proposed reservoir. This land would be managed to increase its value to elk by removal of 
cattle grazing, reseeding, irrigation, or prescribed burning. The exact management plan would 
depend on the existing conditions of the lands acquired. 

4.6.3.3.2 High Savery Dam and Reservoir. Construction of the High Savery alternative would 
require mitigation for the loss of 482/420 acres of seasonal range for elk, mule deer, and 
pronghorn antelope. Mitigation would be accomplished by reducing cattle grazing on 
surrounding seasonal range or by habitat improvement (WGFD 1998b). Reducing cattle grazing 
would enhance these areas by leaving more forage for game and effectively replacing the range 
lost to inundation. The amount of seasonal range requiring mitigation would be the area 
inundated minus the amount of wetlands, riparian willow/alder, and riparian cottonwood habitats 
that would be mitigated separately (Sections 4.6.1.3 and 4.6.2.3). The amount of land for which 
mitigation would be required is 393/343 acres. These acres represent 103/90 animal unit months 
(AUM) of grazing by elk (WGFD 1997b). Mitigation would involve the purchase of a similar 
amount of AUM in the vicinity of the High Savery reservoir and reserving the grazing rights for 
big game. 

Improvement techniques for big game habitat would include prescribed burns, herbicide 
treatments, cutting! chopping regeneration, seeding, planting shrubs and trees, and fencing 
(WGFD 1998b). The type(s) of improvement technique(s) selected would depend on the existing 
conditions of the area to be treated. Plans for habitat improvements would be made in 
consultation with WGFD. 

4.6.3.3.3 Dutch Joe Dam and Reservoir. The loss of 450 acres of mule deer and crucial winter 
range and 125 acres of pronghorn antelope crucial winter range at the Dutch Joe dam and 
reservoir alternative cannot be mitigated. The purchase of or the acquisition of conservation 
easements on 300 acres of elk winter range and of325 acres of pronghorn winter/yearlong range 
can be mitigated. These lands would be managed to enhance its relative value to wintering deer 
and antelope, thus effectively replacing the lost habitat. The exact management practices would 
depend on the existing condition of the mitigation site(s). 
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The Dutch Joe water supply pipeline and canal will affect approximately 150 acres of grassland 
meadow, riparian scrub/shrub, riparian cottonwood, sage brush steppe and irrigation meadow. 
The pipeline and canal crosses crucial big game winter range and migration corridors for elk, mule 
deer, and antelope. When full in the spring, the canal may present a barrier and hazard to 
migrating big game herds. 

Mitigation for the pipeline and canal related impacts would occur simultaneously with mitigation 
for losses at the dam site. The canal would affect 5.5 acres of riparian scrub/shrub and riparian 
cottonwood habitat adjacent to Savery Creek. The riparian habitat would have to be mitigated at 
a 3:1 ratio. The WGFD has indicated that crucial winter range for mule deer and pronghorn 
cannot be successfully mitigated (WGFD 1999). 

4.6.3.3.4 Water Conservation and No-Action. No mitigation is proposed for downstream 
impacts or for impacts resulting from the water conservation and no-action alternatives. 

4.6.4 FISHERIES 
Savery Creek and the Little Snake River provide habitat for a number of fish species. 
Development of a water supply could affect fisheries through changes in water quality, flow rates, 
and habitat. 

4.6.4.1 Methodologies and Significance Criteria 
Because fish tend to occupy predatory positions in aquatic food webs, they are sensitive to 
impacts on almost any part of their habitat. In Savery Creek, trout are the primary top predator; 
therefore, the quality of trout habitat is a reasonable indicator of the overall ecological health of 
this aquatic ecosystem. Measures designed to protect trout from the impacts of the water supply 
project would also benefit the other inhabitants of the stream. 

The impacts to stream fisheries of inundating portions of Savery Creek and its tributaries were 
assessed in terms of trout habitat units. A habitat unit (HU) is defined as the amount of habitat 
quality that will support one pound of adult trout. Habitat quality in the affected streams was 
determined by WGFD (1998a, b) (Appendix C). The number of habitat units lost to inundation 
by a water supply alternative was calculated by multiplying the average HU per acre by the acres 
of stream inundated. The area of stream inundated was determined from the average width of the 
stream and the length of stream that would be covered. Impacts on HU as a result of changes in 
flow in Savery Creek downstream of a dam and reservoir were based on Habitat Quality Index 
(HQI) modeling conducted by WGFD (1998a,b). Impacts on downstream water temperature 
from reservoir releases were estimated usingthe RESTEMP model (Hydrologic Engineering 
Center 1997) to calculate the temperature of water released from the reservoir (WWCI 1996, 
1997), and the SSTEMP model to predict the change in temperature as the water traveled down 
the creek (WGFD 1998a, b). 
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Reservoir construction and operation would eliminate some stream fishery habitat in the region. 
Project impacts would be significant if changes in water quality or flow regimen reduced habitat 
to the extent that the ability of the existing downstream and upstream fish species to survive and 
reproduce was threatened and opportunities for stream fishermen were reduced. 

4.6.4.2 Impacts 
During construction of a dam, stream flows would be altered and downstream areas could be 
subjected to increased turbidity and sedimentation. Increased turbidity and sedimentation may 
affect fish populations by: 

• preventing successful development of fish eggs and larvae 
• modifying natural movements and migrations 
• reducing the abundance offood (i.e. macroinvertebrates) 
• clogging and abrading of gills 
• altering available habitat 

Operation of a reservoir could result in subtle changes in downstream water quality. Nutrients 
from the upper reaches of the impounded streams would be trapped and retained in the reservoirs, 
resulting in decreased stream productivity below the reservoirs. Sediments would also be retained 
by the reservoir. Water released from the reservoir would initially pick up sediments and would 
transform downstream silt/sand substrates into armored gravel/cobble substrates. Such changes 
could decrease populations of benthic macroinvertebrates, which are an important food source for 
various fish species, and reduce suitable spawning habitat for fish. 

Operation of a water supply would change downstream flow regimens. In general, flows would 
be reduced in the spring when flows are normally high, and increased in summer when flows are 
normally low. The increased summer flows could be beneficial to fisheries because additional fish 
habitat would be created. Reductions in flow for reservoir filling during the fall and winter would 
be slight because of prescribed minill)um flow releases. 

The impact of the water supply on downstream temperature would depend on the construction 
and operation of the reservoir outlet works. A reservoir with a single, low-level outlet would 
tend to release unseasonably cold water at the beginning of the late-season supplemental irrigation 
period and unseasonably warm water in the winter. A reservoir with a multi-level outlet would 
allow warm and cold water to be mixed, producing releases with a temperature that is appropriate 
or even optimal for the season. 

4.6.4.2.1 Sandstone Dam and Reservoir. The Sandstone dam and reservoir would result in 
impacts to existing water quality (Section 4.3.2). Increased turbidity and sedimentation could 
reduce the ability of local fish and their food supply (macro invertebrates) to survive. These 
changes in water quality, however, would be temporary. 
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The Sandstone dam and reservoir would inundate 7.1/6.4 miles of permanent streams. These 
stream reaches would represent a loss of 395/363 HU (Table 4-23). 

Table 4-23 

RESERVOIR CHARACTERISTICS RELATED TO FISHERIES 

Sandstone Bigh Savery Dutch Joe 

w/min w/o min 0001 w/min w/o min 0001 no min 0001 

Area of Permanent Pool (acres) 159 171 145 141 91 

Stream Class 3 3 3 3 4 

Average Stream Width (feet) 22.6 23.1 15.7 16.1 2.0 

Permanent Streams Inundated 
miles 7.1 6.4 8.4 7.4 0.02 

acres 19.5 17.9 15.9 14.4 0.02 

Babitat Units (BU) per Acre3 20.3 20.3 9.0 9.0 0.02 

BUs Lost 395 363 143 130 0 

Distance from Dam to LSR4 (miles) 10 10 41 41 2 

BUs Gained Downstream 337 337 1200 1200 0 
INon-drainable dead pool. 
2J)utch Joe Creek is intermittent and does not support a fishery. 
30ne Habitat Unit is the amount of habitat quality which will support one pound of trout. 
4LSR = Little Snake River. 

Operation of the Sandstone dam and reservoir would change the downstream flow regimen in 
Savery Creek. These changes would be essentially the same with or without a minimum pool. In 
late fall and winter (November through February), flow reductions in Savery Creek would 
average approximately 10 percent (Table 4-3). Depletions would be relatively low at this time 
because all inflows less than 24 cfs would be released. This time period does not correspond to 
spawning, egg development, growth and dispersal of juveniles, or the growth of adult fish. 
Wintertime reductions in stream flow, therefore, are not expected to significantly impact fish 
populations in Savery Creek. Farther downstream in the Little Snake River, winter flow 
depletions caused by the Sandstone dam and reservoir would be less than 5 percent (Table 4-3) 
and are not expected to impact fish. 

Reservoir filling would occur primarily during March and April when runoff from spring snow 
melt has started and flows in Savery Creek exceeded 24 cfs. During an average runoff year, 
depletions in these months are projected to exceed 50 percent (Table 4-3). By May, reservoir 
filling would be nearly completed and stream flow is expected to increase from an average of 82 
cfs in April to 420 cfs in May. As a result, the seasonal high flows, which are important for 
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maintaining stream habitat, would be retained. Flows in the Little Snake River during April and 
May would be reduced less than 20 percent. 

The large stream flow depletions in Savery Creek during March and April could impact breeding 
habitat availability for fish species that spawn in early spring. However, no fish species are known 
to spawn in Savery Creek at that time (Annear 1998). With the reservoir, downstream flows 
would still decline from May through June. This decline is an important spawning cue for some 
local fish species, particularly the CRCT (WGFD 1998a). 

Low summer flows and warm water temperatures have likely been major factors limiting fish 
populations in Savery Creek. Releases for irrigation from the Sandstone dam and reservoir would 
increase flow in Savery Creek an average of330 percent in July, August, and September (Table 4-
3). These increased flows would expand the amount of stream habitat available for fish and could 
result in a year-round increase in fish abundance. Based on HQI modeling of three sites 
downstream of the Sandstone dam, WGFD (1998a) projected the relationship between trout HU 
and summer flow. Summer flows would be increased by an average of 60 cfs, which would 
increase the amount of trout habitat in Savery Creek by an estimated 337 HU (Figure 4-12). This 
increase in habitat would replace most of the stream HU s lost to dam construction and inundation. 

Part of the projected increase in HUs in Savery Creek as a result of the Sandstone dam and 
reservoir is from changes in water temperature. The average high temperature in Savery Creek, 
72 degrees Fahrenheit (OF) occurs in July. This temperature is considered marginally high for the 
maintenance ofa cold-water fishery (WGFD 1998a). Thermal modeling of the proposed reservoir 
indicated that all of the late-season supplemental irrigation water released from the reservoir 
would be between 55 and 65 OF (WWCI 1996b). Assuming the maximum release temperature of 
65 OF, the temperature in the stream would be 70 OF at about 5 miles downstream of the dam and 
slightly more than 71°F at the confluence with the Little Snake River (WGFD 1998a). The 
decrease in ambient stream temperature from 72 OF to between 55 and 71°F would represent an 
improvement in the cold-water fishery habitat in Savery Creek. 

Temperature modeling predicted that water temperatures in the Sandstone reservoir in the winter 
would range from 32 OF near the surface to 39 OF near the bottom (WWCI 1996b). During the 
winter, the multi-level outlet structure would be used to release the required minimum flows that 
were as cold as possible. It is important that winter water releases from the reservoir in this 
region freeze over promptly to prevent the formation of suspended ice crystals, known as frazil 
ice (WGFD 1998b). Frazil can coat the gills of fish and is particularly lethal to juvenile fish 
(Annear 1998). 

The Sandstone dam and reservoir with a 159-acre minimum pool would provide the opportunity 
to develop a reservoir fishery. The resulting fish community would have a different species 
composition and would provide different recreational opportunities than are currently available on 
lower Savery Creek. Stream species (i.e. mottled sculpin, creek chub, speckled dace) that are not 
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well suited for reservoir conditions would be displaced to upstream areas. Other species that are 
better suited for reservoir conditions (i.e. white sucker, redside shiners) would thrive. Rainbow 
trout, the primary gamefish in area streams, and brook trout would also be present in 
the reservoir. Interaction of the reservoir fish population with the existing upstream fish 
population could result in the alteration of the upstream fish community. 

The minimum pool was evaluated as a rearing facility for CRCT (WGFD 1998b). Eggs taken 
from adult CRCT held in the reservoir would be fertilized and hatched in a hatchery. The 
resulting fry would be used to restore this native species to historic habitat within the Little Snake 
River basin. However, this use is not feasible. The upstream portion of the Savery Creek basin 
supports large numbers of brook and rainbow trout. The rainbow trout would need to be 
eliminated to prevent then from hybridizing with the genetically pure CRCT ,stocked in the 
reservoir. Brook trout would need to be eliminated because they would probably colonize the 

reservoir in large numbers and reduce the ability of the reservoir to support the needed number of 
CRCT. The large number of stream miles upstream from the reservoir would make such an 
eradication effort logistically impractical. Further limiting the Sandstone reservoir as a CRCT 
brood site is access. Good road access is necessary to all reservoir tributaries in June when eggs 
would be collected from CRCT that swim upstream to spawn. Access to these areas in limited by 
the lack of roads, steep terrain, and adverse weather conditions, such as snow, in most years. 
Therefore, a CRCT brood stock is not proposed for Sandstone Reservoir. 

The Sandstone dam and reservoir without a minimum pool would retain only a 17 -acre dead pool 
at the end of the late-season supplemental irrigation season. It is unlikely that this small pool 
could act as a holding area or source for a significant fishery. Therefore, non-nature fish control 
is not proposed above Sandstone Reservoir. 

4.6.4.2.2 High Savery Dam and Reservoir. The impacts to fisheries from the High Savery dam 
and reservoir would be qualitatively the same as the Sandstone water supply alternative. Potential 
impacts from construction activities on water quality and aquatic organisms would be temporary 
and insignificant. The High Savery reservoir would inundate more stream, 8.4/7.4 miles, than the 
Sandstone reservoir. However, the loss of trout HUs, 1431130, would be less because the 
streams at the High Savery site are narrower and have lower habitat quality (Table 4-23). 

Operation of the High Savery reservoir would change the flow regimen downstream of the dam. 
In late fall and winter (November through February), average flow in Savery Creek just below the 
dam would be reduced approximately 20 percent (Table 4-7). Flow reductions at this time would 
be relatively low because all inflows less than 12 cfs would be released. Wintertime reductions in 
flow are not expected to significantly impact fish populations in Savery Creek because this time 
period does not correspond to spawning, egg development, growth and dispersal of juveniles, or 
the growth of adult fish. Downstream in the Little Snake River, winter flow depletions caused by 
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operation of the High Savery dam and reservoir would be less than 5 percent (Table 4-7). These 
depletions are not expected to impact the existing Little Snake River fishery. 

Reservoir filling would occur primarily during March and April once runoff from spring snow 
melt has started and flows in Savery- Creek exceed 12 cfs. Average flow reductions just below the 
dam in these months are projected to exceed 50 percent (Table 4-7). By May, reservoir filling 
would be nearly completed and discharge is expected to increase from an average of 
approximately 12 cfs in April to 70 cfs in May and June. As a result, the seasonal high flows, 
which are important for maintaining stream habitat, would be retained. Average flows in the 
Little Snake River during April and May would be reduced less than 15 percent (Table 4-7). 

The large flow reduction in Savery Creek during March and April could impact breeding habitat 
availability for fish species that spawn in early spring. However, no fish species are known to 
spawn in Savery Creek at that time (Annear 1998). With the reservoir, downstream flows would 
still decline from May through June. 

Late-season supplemental irrigation releases from the High Savery reservoir would increase flow 
from July through September in Savery Creek just downstream of the dam an average of 650 
percent (Table 4-7). These increased flows would expand the amount of steam habitat available 
for fish. Because historically low summer flows and high temperatures have likely been factors 
limiting fish populations in Savery Creek, increased flows could result in a year-round increase in 
fish abundance. Based on HQI modeling of five sites downstream of the High Savery dam, 
WGFD (1998b) projected the relationship between trout HU and summer flow (Figure 4-12). 
The High Savery alternative would increase summer flows by an average of 69 cfs and increase 
the amount of habitat in Savery Creek between the High Savery dam site and the Little Snake 
River by approximately 1,200 HU (Figure 4-12). This increase would nearly double the amount 
of existing HU s in Savery Creek and would exceed the amount of stream habitat units lost to 
inundation by a factor of about eight. 

Part of the increase in HUs in Savery Creek is a result of changes in water temperature. The 
average high temperature in Savery Creek, 72°F, occurs in JUly. Thermal modeling of the 
reservoir indicated that maximum surface water temperature would be between 66 and 67 OF and 
the maximum bottom temperature would be between 44 and 49 OF (WWCI 1997b). Based on 
these temperature ranges and the use of a multi-level outlet, a sustalnable release temperature of 
58 OF was calculated. The temperature in Savery Creek was predicted to be slightly more than 71 
OF at the confluence with the Little Snake River (WGFD 1998b). The decrease in ambient stream 
temperature from 72 OF to between 58 and 71°F would represent an improvement in the cold
water fishery habitat in Savery Creek. 

Water released from the reservoir in winter should freeze over promptly to prevent the formation 
offrazil ice which is harmful to fish (WGFD 1998b). Temperature modeling predicted that water 
temperatures in the winter would range from 32 OF near the surface to 39 OF near the bottom of 
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the High Savery reservoir (WWCI 1997b). During the winter, the multi-level outlet structure 
would be employed to release the required minimum flows that are as cold as possible. Because 
this water would rapidly freeze over, no significant impacts to fish from frazil ice are expected. 

The High Savery dam and reservoir with a 174-acre minimum pool could provide a substantial 
benefit to stream fisheries throughout the Little Snake River basin by serving as a rearing and 
holding site for CRCT brood stock. To create this fishery, other game fish (i. e., brook, brown, 
and rainbow trout) would be removed from the streams in the inundations zone and as far 
upstream of the reservoir as possible before reservoir filling. This eradication would be necessary 
to prevent hybridization and competition with CRCT. Fish barriers would be placed just upstream 
of the reservoir on all major tributaries to contain fish in the reservoir and serve as collection sites 
for spawning CRCT. The fish removal would be done with a chemical that degrades rapidly in 
water and is toxic only to organisms with gills. Non-target, native fish, amphibian larvae, and 
invertebrate organisms would also be eradicated along with the non-native species. The 
invertebrate population would naturally re-colonize and native species would be re-introduced. 
No permits for the fish eradication would have to be obtained; however, WGFD would coordinate 
their efforts with the WDEQ. An environmental assessment would need to be prepared prior to 
fish eradication on streams flowing through BLM lands. In addition, the WGFD would have to 
secure the permission of landowners in the basin. 

The CRCT in the High Savery reservoir would provide eggs to hatcheries for rearing and 
subsequent stocking. Fisheries managers at WGFD have identified an annual need for 300,000 
eyed eggs for stream recovery stocking and angling (WGFD 1998b). Based on 850 eggs per 
female, 350 ripe female fish would be needed. Because 5 percent of apparently ripe females fish 
captured are not useable because their eggs are not fully developed, 370 female fish would have 
to be captured. When spawning trout are collected, males are caught 2 to 9 times more 
frequently than females because males spend more time at the spawning sites. Because male and 
female CRCT synchronize their spawning activities more closely than most trout, a capture rate of 
3 males to 1 female was assumed. The capture of 370 female CRCT, therefore, would require the 
capture of approximately 1,480 adult fish. To maximize the genetic diversity of the brood 
population, make capturing the required number of fish feasible, and provide some fish for 
reservoir angling, the number of fish captured should not exceed 10 percent of the population. 
Thus, the population ofCRCT in the High Savery reservoir should equal or exceed 14,800 
(WGFD 1998b). Based on a Reservoir Quality Index analysis, the minimum pool size needed to 
support 14,800 CRCT at the High Savery site would be 5,724 AF (Figure 4-13). The proposed 
minimum pool for the High Savery dam and reservoir was sized to meet this need (Figure 4-13). 
A minimum pool of 20 percent of normal pool volume at this location would not have been large 
enough to support the desired number of CRCT. 

The High Savery dam and reservoir without a minimum pool would retain only an II-acre dead 
pool at the end of the irrigation season. This small pool could not act as a holding area for brood 
stock and would not be a source for a significant fishery. 
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4.6.4.2.3 Dutch Joe Dam and Reservoir. The Dutch Joe dam and reservoir is not expected to 
result in any adverse impacts to fish populations in Dutch Joe Creek because Dutch Joe Creek is 
an intermittent stream that does not support a fishery. No minimum pool would be maintained in 
the Dutch Joe reservoir, nor would a minimum flow release plan for Dutch Joe Creek be 
implemented. 

Cold water releases from reservoirs are a concern in the Colorado River basin because they have 
been implicated as one of several causes in the decline of some native fishes. Among these fishes 
are the federally-listed as endangered Colorado pikeminnow and humpback chub. Both of these 
species have been documented in the Little Snake River. As currently designed, water released 
from the Dutch Joe reservoir would be via a multi-level outlet structure. Initial releases for 
supplemental irrigation in the later half of July would likely be low in DO and have a temperature 
of approximately 45 of. The released water would flow downstream approximately 2 miles 
before entering the Little Snake River. During this transit, the water would be oxygenated by 
turbulence and warmed 1 to 2 OF. This water, approximately 50 cfs at 47 OF, would mix with 
approximately 200 cfs of 70 OF water in the Little Snake River. Assuming rapid and complete 
mixing the temperature in the Little Snake River would be reduced approximately 5 of. This 
change would exceed Wyoming Water Quality Standards for temperature (Chapter I, Section 25). 
Fish for many miles of the Little Snake :River downstream of Dutch Joe Creek would be subject to 
the influence of this unseasonably cold water. 

The flow in Savery Creek wo~ld be reduced in the spring when water is diverted into the pipeline 
and canal facility to fill the Dutch Joe reservoir. The timing, magnitude, and potential impacts of 
this reduction would be essentially the same as for the Sandstone and High Savery dams and 
reservoirs. Unlike the other alternatives, the potential beneficial affects on the Savery Creek 
fisheries caused by increased flow in the summer months would not occur. 

4.6.4.2.4 Summary of Reservoir Alternatives. The Sandstone and High Savery dams and 
reservoirs could result in adverse impacts to existing stream fisheries because of water quality 
degradation caused by construction activities, the elimination of stream habitat by inundation, 
downstream flow changes, and habitat degradation by streambed scouring. The Sandstone 
alternative would result in the greater adverse impact to stream fisheries because it would 
inundate a portion of Savery Creek with higher quality fish habitat. 

Fisheries in Savery Creek would benefit from the Sandstone and High Savery alternatives because 
increased summer flows would increase the amount of downstream fish habitat. The game fish 
habitat increase projected for the Sandstone alternative would nearly equal that lost to inundation. 
The High Savery alternative, with 41.5 miles of creek between the dam and the Little Snake 
River, would produce approximately eight times more HU s than would be lost to inundation. 
Improvements in game fish habitat may also benefit non-game fish species. The High Savery 
alternative with a minimum pool could have an additional positive impact on game fisheries by 
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providing a refuge for maintaining genetically pure CRCT for use as brood. stock in species 
recovery efforts in the Little Snake River basin. 

Decreases in flows in Savery Creek caused by filling the Sandstone or High Savery reservoirs are 
not expected to adversely impact downstream fisheries. Depletions during low-flow periods 
would be limited by a minimum flow requirement and depletions during high-flow periods would 
still leave substantial amounts of water in the stream. 

The Dutch Joe dam and reservoir would have no impact on fisheries in Dutch Joe Creek, but 
could adversely impact fish in the Little Snake River because of low temperature water releases. 
Impacts to Savery Creek from the Dutch Joe alternative are not expected to be adverse or 
beneficial. 

4.6.4.2.5 Water Conservation and No-Action. Implementation of these alternatives would not 
result in any major construction in streams or alteration of existing stream fisheries. Thus, no 
adverse impacts to area stream fisheries are expected under these alternatives. These alternatives 
also would not provide any opportunities to enhance existmg stream fisheries or to provide a 
rearing site for CRCT brood stock. 

4.6.4.3 Mitigation 
F or any of the reservoir alternatives, an ES plan would be devised and implemented. The ES plan 
would include provisions for securing the site during the non-construction season, reducing 
sedimentation, and minimizing stream bank and channel erosion. These measures would protect 
downstream aquatic organisms, including fish, by limiting water quality degradation. Grade 
control structures positioned below the dam would limit streambed habitat degradation caused by 
scouring and down-cutting caused by high-volume, sediment-free reservoir releases of late-season 
supplemental irrigation water. Stream bank erosion would be reduced by using stream bank 
armoring (rip-rap). Impacts to fish from rapid changes in water level downstream of the dam 
would be minimized by phasing in changes in major water release rates, such as at the beginning 
and end of the supplemental irrigation season, over 3-day periods (WGFD 1998a,b). All fishery 
mitigation measures would be developed in cooperation with WGFD and FWS. 

4.6.4.3.1 Sandstone Dam and Reservoir. The Sandstone dam would be operated to provide a 
minimum release of the lesser of natural inflow or 24 cfs. This would minimize downstream 
impacts in Savery Creek from low flows during the time when the reservoir is being refilled. 

The Sandstone reservoir would inundate and eliminate 395/363 trout HUs. Much of this loss 
would be offset by the creation of 337 HU s downstream of the reservoir as a result of increased 
summer flows. The remaining lost HUs, 60/26, would be mitigated for by constructed 
enhancements of stream habitat. Some habitat enhancement, however, could result as a by
product of riparian mitigation activities for vegetation and wetland communities. For example, 
keeping cattle out of the stream and riparian zone to encourage cottonwood and willow/alder 
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shrub development would also allow damaged stream banks to return to a more natural and 
beneficial condition for fish. If the Sandstone alternative is selected, a specific fisheries habitat 
mitigation plan would be developed in cooperation with WGF prior to project completion. The 
Sandstone alternative with a minimum pool could provide an additional type of fishery, a reservoir 
fishery, to the Savery Creek basin. However, WGF does not recognize the creat~on of reservoir 
fisheries as mitigation for stream fisheries losses. 

Downstream impacts to fisheries from releases of low-temperature water would be avoided 
through the use of a multi-level outlet. 

4.6.4.3.2 High Savery Dam and Reservoir. A minimum release of the lesser of natural inflow 
or 12 cfs would minimize adverse impacts on downstream fisheries by preventing the cessation of 
natural flow during filling of the High Savery reservoir. Impacts to downstream fish habitat from 
streambed scouring would be minimized by the installation of grade control and energy dissipation 
structures (these methods could include the use of rip-rap or other stream-bank armoring 
methods). 

The High Savery dam and reservoir would inundate and eliminate 143/130 trout HUs. This loss 
would be offset by a ratio of over 8: 1 by the creation of approximately 1,200 HUs downstream of 
the reservoir as a result of increased summer flows. In addition, the High Savery alternative with 
a minimum pool would provide a suitable site to rear genetically-pure CRCT which would be 
used in the recovery efforts for this species. 

4.6.4.3.3 Dutch Joe Dam and Reservoir To protect the fisheries in lower Savery Creek from 
the effects of low flows, a minimum flow equal to the lesser of natural flow or 24 cfs would be 
by-passed around the diversion to the Dutch Joe reservoir. No mitigation for fisheries is planned 
for Dutch Joe Creek because no HUs would be lost. A multi-level release structure, which would 
blend warm and cold water as it was being released, would be installed to prevent temperature 
impacts on fish in the Little Snake River. 

4.6.4.3.4 Water Conservation and No-Action. No mitigation for fisheries is proposed as part 
of the water conservation and no-action alternatives. 

4.6.5 THREATENED OR ENDANGERED SPECIES 
Six endangered, two threatened, and three candidate species and one species proposed for listing 
were identified by FWS as potentially being impacted by construction of a late-season 
supplemental water supply source (Table 3-6): 

• Ute Ladies' Tresses Orchid • Colorado Pikeminnow • Bonytail 
• Humpback Chub • Razorback Sucker • Western Boreal Toad 
• Bald Eagle • Peregrine Falcon • Mountain Plover 
• Northern Goshawk • Swift Fox • Black-footed Ferret 
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The peregrine falcon was recently delisted by the FWS (1999). As a result, any mitigation 
proposed for the species would need to be revisited if project impacts on the species were 
determined to be significant. Since Section 7 Consultation with FWS under the ESA for the 
LSSIWSP was initiated with the peregrine as a listed species, the consultation process has been 
completed with the species in place. 

4.6.5.1 Methodologies and Significance Criteria 
The impact the project would have to each of these species depends on the occurrence of the 
species at the proposed site or in downstream aquatic environments, the presence of appropriate 
habitat at the site, and the relative amount of impacted habitat compared to the surrounding area. 
Information on the potential occurrence of these species and suitable habitat was obtained from 
WGFD, FWS, literature review, and field investigations (Section 3.6.5). If the project would 
directly result in a loss of individuals or if the loss of habitat impacted the presence of the species 
in the area, the impact to that species would be considered significant. 

4.6.5.2 Impacts 
Of the 12 identified threatened or endangered species, only the terrestrial species actually or 
potentially occur at the dam and reservoir sites. For these species, the primary impact would be 
loss of habitat as a result of dam construction and inundation of land by the resulting reservoir. 
The four fish species listed do not occur in Savery Creek but do or could occur in potentially 
affected downstream reaches of the Little Snake River. 

4.6.5.2.1 Sandstone Dam and Reservoir. The Ute ladies' tresses orchid was not found during 
a 1994 survey of the Sandstone dam and reservoir site. This species would not be expected to 
occur in the area because the site's elevation is considerably above that at which the orchids are 
found. Therefore, this alternative would not impact the Ute ladies' tresses orchid. 

A survey in 1994 also indicated western boreal toads currently do not occur in the project area. 
These toads would not be expected to occur here because the site is well below the lower limit 
(8,000 feet above mean sea-level) of their preferred elevation. Therefore, this alternative would 
not impact the western boreal toad. 

Approximately 126/117 acres of mature riparian cottonwoods would be inundated by 
construction of this alternative (Table 4-24). This habitat could be used by bald eagles for 
nesting, feeding, perching, and roosting. Any trees in the inundation zone not cleared during 
construction would die shortly after the reservoir filled. At normal pool elevation in early 
summer, most cottonwood trees would be completely covered with water and eliminated as 
potential roost sites. Dead cottonwood trees in shallow areas of the lake would not be completely 
submerged and would still be useful to bald eagles for several decades. The loss of trees would 
require resident bald eagles to seek suitable roost areas at other locations. Additional dead trees 
would be exposed in the fall and winter, when the water level in the reservoir is lowest, and could 
be used by migrating and wintering bald eagles as feeding and perching sites. 
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Table 4-24 

AMOUNT OF THREATENED AND ENDANGERED SPECIES HABITAT 
POTENTIALLY AFFECTED BY EACH WATER SUPPLY ALTERNATIVE 

(acres) 

Common Name Sandstone Dam High Savery Dutch Joe 

Habitat type w/minpool w/o min pool w/minpool w/o min pool no min pool 

Bald Eagle 
Cottonwood 126 117 <1 <1 0 

Peregrine Falcon, Mountain Plover 
Sagebrush 111 95 247 217 261 
Meadow 36 33 146 126 35 
Total 147 128 393 343 296 

Swift Fox, Black-footed Ferret 
Sagebrush 111 95 247 217 261 
Meadow 36 33 146 126 35 
Total 147 128 393 343 296 

Once constructed, the reservoir would provide the largest body of water in the area. The dam 
and reservoir with a minimum pool, in particular, could attract additional bald eagles to the area. 
The reservoir could attract migrating waterfowl and would have a year -round fishery which 
would provide foraging opportunities for bald eagles. The reservoir without a minimum pool 
would be unlikely to support a significant fishery for use by bald eagles. Once the reservoir 
was frozen in winter, the eagles would move to ice-free areas. Overall, the Sandstone dam and 
reservoir with a minimum pool could benefit bald eagles by providing additional foraging areas 
within the region. However, both reservoir configurations would cause a loss of roosting areas. 
Overall impacts from the Sandstone dam and reservoir are expected to be neutral for a reservoir 
with a minimum pool and slightly detrimental for one without a minimum pool. 

Peregrine falcons may occur in the Sandstone dam and reservoir area as migrants. No peregrine 
falcons are known to nest in the area and suitable nest sites are not present. No peregrine falcons 
were observed during field investigations. The Sandstone dam and reservoir would inundate 
147/128 acres of suitable foraging habitat (Table 4-24). The reservoir, particularly with a 
minimum pool, could attract and concentrate· migratory waterfowl which are an important source 
of food for migrating peregrine falcons. Mitigation for lost elk crucial winter range would 
enhance more acres of sagebrush and meadow than would be inundated by the project. These 
enhancements would also likely benefit the falcon. The overall impact of the project on peregrine 
falcons would be positive because foraging opportunities would be increased. 
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Mountain plover and swift fox also use sagebrush and meadow vegetation communities. The 
amount of these communities lost to inundation by the Sandstone dam and reservoir would be 
insignificant because these communities cover 70 percent of the surrounding land. As with the 
peregrine falcon, the fox could benefit from the enhancement of elk crucial winter range. The 
overall impact from the Sandstone ·alternative on these species is expected to be at least neutral 
and possibly beneficial. 

Black-footed ferrets do not occur in the project area because of the lack of prairie dog colonies. 
Therefore, they would not be impacted by the Sandstone alternative. 

4.6.5.2.2 High Savery Dam and Reservoir. The High Savery site is at an elevation 
considerably higher than that at which Ute ladies' tresses orchids are known to occur. A 1994 
survey of the site failed to find any of these orchids. Because of the absence of this species at the 
site, the High Savery alternative would not impact Ute ladies' tresses. 

Less than 1 acre of riparian cottonwood trees would be inundated by the High Savery dam and 
reservoir (Table 4-24). The general lack of appropriate roosting and nesting habitat suggests that 
bald eagles would be unlikely to use the High Savery site for foraging or breeding. Although the 
construction of a reservoir at this site could create a fishery or attract waterfowl, the lack of 
roosting sites makes it unlikely that the eagle would extensively use these resources. Therefore, 
the High Savery alternative would not impact bald eagles. 

Peregrine falcons may occur in the High Savery dam and reservoir area as migrants. However, 
peregrine falcons are not known to nest in the area and suitable nest sites are not present. No 
peregrine falcons were observed during field investigations. The High Savery reservoir would 
inundate 393/296 acres of suitable peregrine falcon foraging habitat (Table 4-15). The new 
reservoir, particularly with a minimum pool, could attract and concentrate migratory waterfowl 
which are an important source of food for migrating peregrine falcons. Mitigation for lost elk, 
mule deer, and pronghorn antelope seasonal range would enhance sagebrush and meadow habitat 
which could also benefit the peregrine falcon. The overall project impact on peregrine falcons 
could be positive because of the enhancement of foraging opportunities. 

Mountain plover and swift fox also use the sagebrush and meadow vegetation communities. The 
amount of these communities lost to construction and inundation by the High Savery dam and 
reservoir would be insignificant because these communities cover 80 percent of the surrounding 
land (Table 4-24). As with the peregrine falcon, the plover and the fox could benefit from the 
enhancement of big game seasonal range. The overall impact from the High Savery alternative on 
these species is expected to be at least neutral and possibly beneficial. 

Black-footed ferrets do not occur in the project area because of the lack of prairie dog colonies. 
Therefore, they would not be impacted by the High Savery alternative. 
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4.6.5.2.3 Dutch Joe Dam and Reservoir. 
The Dutch Joe site is at an elevation higher than that at which Ute ladies' tresses orchids are 
known to occur. No orchids were found there during a 1994 survey. Because of the absence of 
this species at the site, the Dutch Joe alternative would not impact Ute ladies' tresses orchid. 

No riparian cottonwoods that could serve as suitable nesting and roosting areas for bald eagles 
would be disturbed by construction or inundated by the Dutch Joe dam and reservoir (Table 4-
24). The lack of appropriate roosting and nesting habitat suggests that bald eagles would be 
unlikely to use the Dutch Joe reservoir for foraging or nesting. About one acre of riparian 
cottonwoods would be lost by development of the water supply pipeline and canal facility. These 
cottonwoods are of little value to bald eagles because the trees are distributed among numerous 
small clumps and are not located in the vicinity of habitat particularly suited to bald eagles. 
Overall, the Dutch Joe water supply alternative would not impact bald eagles. 

Peregrine falcons may occur in the Dutch Joe dam and reservoir area as migrants. However, 
peregrine falcons are not known to nest in the area and suitable nest sites are not present. No 
peregrine falcons were observed during field investigations. The Dutch Joe reservoir would 
inundate 296 acres of suitable foraging habitat (Table 4-24). The reservoir could also attract and 
concentrate migratory waterfowl upon which falcons could prey. In addition, the mitigation of 
lost mule deer and pronghorn antelope crucial winter range would enhance sagebrush and 
meadow habitat which could increase foraging opportunities for peregrine falcon. The overall 
project impact on peregrine falcons could be positive. 

Mountain plover, and swift fox also use the sagebrush and meadow vegetation communities. The 
amount of these communities lost to construction of and inundation by the Dutch Joe dam and 
reservoir would be insignificant considering these communities cover 99 percent of the 
surrounding land. As with the peregrine falcon and fox could benefit from the enhancement of 
mule deer and pronghorn antelope crucial winter range. The overall impact from the Dutch Joe 
alternative on these species is expected to be at least neutral and possibly beneficial. 

Black-footed ferrets do not occur in the project area because of the lack of prairie dog colonies. 
Therefore, they would not be impacted by the Dutch Joe alternative: 

4.6.5.2.4 Downstream Effects from Water Supply Alternatives. The proposed project is not 
expected to have adverse thermal impacts on the federally endangered Colorado pikeminnow, 
humpback chub, razorback sucker, or bonytail. The Sandstone or High Savery alternatives would 
not impact these fish because the temperature of water entering the Little Snake River from 
Savery Creek would be nearly the same as historic conditions. As currently designed, the Dutch 
Joe dam and reservoir would release unseasonably cold water into the Little Snake River at the 
beginning of the late-season irrigation period. The reduced water temperature is unlikely to affect 
the Colorado pikeminnow, razorback sucker, bonytail, or humpback chub because these species 
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occur far enough downstream from Dutch Joe Creek for natural warming to return the cold water 
to near normal temperature before it reaches them. 

The reservoir alternative would affect other aspects of the downstream riverine environment. 
Flow in the Little Snake River and farther downstream would be depleted on an annual basis as 
more water is diverted for irrigation. Peak flows, which typically occur in the spring, would be 
reduced in intensity and summer base flows would be increased. Sediment transport in the rivers 
would be reduced. Each of these changes, though relatively small in magnitude (i.e., less than 10 
percent of existing conditions), could impact the four endangered fish species through cumulative 
impacts on rivers which have already been substantially degraded by water control projects. 
Spawning behavior would be disrupted if the typical hydrologic cycle of high spring flows and low 
summer flows is changed. The formation and maintenance of spawning and nursery habitats 
would be impaired by changes in flow regimen and reductions in sediment transport. Increases in 
summer base flow and reductions in sediment loads would favor non-native fishes which compete 
with and prey upon the endangered, native fishes. 

Sediment yield to the lower Little Snake and Yampa Rivers resulting from sediment storage in any 
of the reservoirs is not expected to have a significant impact on the habitat of any of the 
endangered species downstream from the project. The small decrease in flows attributable to the 
project in the Little Snake River and the Lily, Colorado gage is likely unmeasurable. The error 
inherent in the sampling equipment is greater than the change in stream flow resulting from 
operation of the project. Changes in stream flow in the Yampa River through Dinosaur National 
Monument would be even less detectible than the lower Little Snake. Further, the unmeasurable 
flow reduction in the Yampa would be unlikely to cause any noticeable reduction in the sediment 
transport ability of the stream. The annual discharge of the Yampa below the confluence of the 
Little Snake river is 1,545,621 acre-feet while the annual discharge of the Little Snake measured 
at Lily, Colorado, just above the confluence with the Yampa is 420,039 acre-feet. Therefore, the 
Little Snake provides 37 percent of the annual flow of the Yampa in Dinosaur National 
Monument. Project operation would result in annual flow reductions of about 2 percent in the 
Yampa below the Little Snake Confluence. This reduction in flow is not measurable. The effects, 
if any, of this flow and sediment reduction on the spawning, rearing, or adult habitat of any of the 
endangered species in Dinosaur National Monument, or further downstream, cannot be 
determined. However, it is the official opinion of the FWS that any depletions jeopardize the 
continued existence of the endangered fish species. The water depletion charge that will be paid 
to the Upper Colorado River Endangered Fish Recovery Program as stipulated in the Biological 
Opinion has been determined to be adequate to mitigate all of the anticipated impacts to the 
endangered species. 

Under the Colorado River Recovery Program, any depletion of flow to the Colorado River or its 
tributaries, including the Yampa, Green, and Little Snake rivers, is considered a jeopardy to the 
continued existence of the Colorado pikeminnow, humpback chub, bonytail, and razorback 
sucker. Because operation of this project would result in an annual flow depletion in the Little 
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Snake River, the project is considered to have a significant impact on these four fish. For the 
purpose of consultation on impacts to these species caused by river flow depletion in Wyoming, 
Colorado, and Utah, FWS calculated an annual depletion in the Little Snake River of 7,724 AF 
(Jennings 1998). This amount differs from other depletion estimates given in this EIS (e.g., 
10,800 AF at Lily, Colorado for the High Savery alternative) because FWS does not consider 
conveyance losses or losses from the use of irrigation return flows to be depletions (F elley 1998, 
Jennings 1998). 

4.6.5.2.5 Water Conservation and No-Action. No federally threatened or endangered species 
would be affected by implementation of the conservation or no-action alternatives. 

4.6.5.3 Mitigation 

4.6.5.3.1 Dam and Reservoir Alternatives. No mitigation would be necessary for the Ute 
ladies' tresses orchid, western boreal toad, and black-footed ferret because these species do not 
occur at any of the proposed dam and reservoir sites. F or the peregrine falcon, northern 
goshawk, and swift fox, the preferred habitat that would be lost is very common in the project 
area and would be offset by enhancement of habitat intended to mitigate lost crucial winter or 
seasonal ranges for elk. The loss of crucial winter range for mule deer and pronghorn antelope 
are not mitigatable (WGFD 1999). Mountain plovers are adapted to short grass conditions and to 
coexist with large, hoofed mammals. No shortage of this habitat (i.e., over-grazed rangeland and 
cattle) exists in the immediate vicinity of any of the dam and reservoir alternatives. Mitigation for 
lost mountain plover habitat would not be necessary. Mitigation for bald eagle habitat would be 
required for the Sandstone and High Savery alternatives and would consist of the replacement or 
enhancement of cottonwood riparian habitat as described in Section 4.6.1.3. Mitigation for bald 
eagle habitat at the Dutch Joe site would not be necessary because no bald eagle habitat would be 
lost. 

4.6.5.3.2 Downstream Impacts. Since settlement by Euroamericans, flows and water quality in 
rivers in the Colorado River basin have been extensively modified by damming and water 
withdrawals. Although some of these changes have been individually insignificant, the cumulative 
impacts have raised concerns for fish and wildlife which depend on these rivers for their existence. 
The LSSIWSP would cause a depletion of 7,724 AF for which mitigation would be required. 
This depletion, along with changes in flow regimen and water quality, would represent additional 
incremental changes in the historic hydrology of the Colorado River system. To help prevent 
further deterioration in the Little Snake River and other rivers in the Upper Colorado River basin, 
the depletion caused by this project would be mitigated by a monetary contribution to the 
Colorado River Recovery Program. 

4.6.5.3.3 Water Conservation and No-Action. No mitigation is proposed for either of these 
alternatives. 
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4.6.6 SPECIES OF SPECIAL CONCERN 
Nine species of special concern were identified that could be affected by the water supply 
alternatives (Table 3-7): 

• Weber's Ipomopsis • Bluehead Sucker • Roundtail Chub 
• Flannelmouth Sucker • Colorado River Cutthroat Trout • White-faced Ibis 
• Ferruginous Hawk • Black Tern • Long-billed Curlew 

4.6.6.1 Methodologies and Significance Criteria 
Information from WGFD and FWS was used to determine the occurrence and habitat of species 
of special concern within the affected areas. If the project could result in the loss of individuals of 
a species of special concern or reduce the quantity or quality of suitable habitat, the impact to that 
species would be significant. 

4.6.6.2 Impacts 
Of the nine potentially impacted species of special concern, the bluehead sucker, flannelmouth 
sucker, CRCT, and white-faced ibis have been documented to occur at or near one or more of the 
alternative sites. The roundtail chub is know to exist downstream of the project area in the Little 
Snake River. Suitable habitat exists in the project area for Weber's ipomopsis, ferruginous hawk, 
black tern and long-billed curlew. These species could occur at one or more of the alternative 
sites. 

4.6.6.2.1 Sandstone Dam and Reservoir. Suitable potential habitat for all nine of the species of 
special concern occurs at the proposed Sandstone dam and reservoir site. However, only the 
bluehead sucker, tlannelmouth sucker, Colorado River cutthroat trout, and white-faced ibis have 
been documented to occur on or near the site. The observations of white-faced ibis in the vicinity 
of the Sandstone alternative have been limited to seasonally migrating flocks. 

Potential habitat for Weber's ipomopsis, sagebrush steppe and grassland meadows, occurs in the 
Sandstone inundation area (Table 4-25). This area, however, is outside the range of elevation 
where this species has typically been found. Therefore, the Sandstone water supply alternative 
would not impact this species. 

The bluehead sucker was widely distributed in the Savery Creek basin in the 1950s (Kanaly and 
Williams 1958). More recent surveys of the same area, however, failed to collect bluehead 
suckers (FWS 1994, 1998a; Wheeler 1997) which suggests the fish has been extirpated from the 
basin. The bluehead sucker is known to inhabit the Little Snake River. The Sandstone dam and 
reservoir would inundate 7.1/6.4 miles of permanent streams which contains potential habitat for 
the bluehead sucker. This development would block upstream and downstream movements and 
make areas upstream of the reservoir inaccessible to individuals in the lower portions of Savery 
Creek and the Little Snake River. Therefore, transportation around the dam would be necessary 
to re-establish bluehead suckers in the upper portions of Savery Creek. 
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Table 4-25 

AMOUNT OF HABITAT FOR TERRESTRIAL SPECIES OF SPECIAL CONCERN 
POTENTIALLY AFFECTED BY EACH WATER SUPPLY ALTERNATIVE 

(acres) 

Sandstone Dam High Savery Dutch Joe 

Species w/minpool w/o min pool w/minpool w/ominpool no min pool 

Weber's Ipomopsis 
Sagebrush III 95 247 217 261 
Meadow 36 33 146 126 35 
Total 147 128 393 343 296 

Ferruginous Hawk 
Sagebrush III 95 247 217 261 
Meadow 36 33 146 126 35 
Cottonwood 126 117 <1 <1 0 
Total 273 245 394 344 296 

White-faced Ibis, Black Tern, Long-billed Curlew 
Wetland 25 24 16 13 2 

Releases of water for late-season supplemental irrigation would tend to improve habitat for 
bluehead suckers by creating additional areas of moderate to fast current. Coldwater releases 
from reservoirs have been implicated in the wide-spread decline of this species' populations. The 
Sandstone alternative would not contribute to this problem because the dam would be equipped 
with a multi-level outlet works, which would allow the release of water with seasonable 
temperatures. In general, the Sandstone dam and reservoir would have minimal impacts on 
downstream habitats as a result of flow or water temperature changes and no impact on upstream 
habitats. Therefore, the Sandstone water supply alternative would not impact bluehead suckers in 
Savery Creek even if they were present, or in the Little Snake River. The presence of the 
Sandstone dam and reservoir would not be an impediment to the future colonization of lower 
Savery Creek by bluehead suckers from the Little Snake River. 

The roundtail chub has not been conclusively demonstrated to exist in Savery Creek. Recent 
surveys (WGFD 1994, 1998a) did not find any of these chubs in Savery Creek or in the Little 
Snake River. Therefore, the Sandstone dam and reservoir would probably have no impact on 
roundtail chub. 

The flannelmouth sucker occurs at the location of the Sandstone dam and reservoir and in Savery 
Creek and the Little Snake River downstream of the project area (WGFD 1994, 1998a). The 
impacts on the flannelmouth sucker from the Sandstone alternative would be similar to that 
experience by the bluehead sucker. The flannelmouth sucker, however, is more of a generalist in 
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its habitat requirements and, therefore, would be expected to be less sensitive than the bluehead 
sucker to changes caused by the project. The impacts of flow reductions in Savery Creek and the 
Little Snake River on flannelmouth sucker habitat would be minimal because these reductions 
would occur when normal flows are greatest. Releases for late-season irrigation would benefit 
flannelmouth .suckers by increasing habitat quantity when flows are typically at their lowest. 
Flannelmouth suckers would not be affected by water temperature changes because the Sandstone 
dam would not release unseasonably warm or cold water. With the possible exception of 
blocking upstream and downstream movement, the Sandstone dam and reservoir would have no 
impact on flannelmouth suckers. 

CRCT are not known to occur in Savery Creek in the vicinity of the proposed Sandstone da.rn and 
reservoir. Their closest occurrence is in Hell Canyon Creek, which joins Savery Creek 
approximately one mile above the proposed Sandstone reservoir. Hell Canyon Creek would not 
be directly affected by inundation. However, the number of rainbow trout in Savery Creek would 
likely increase if the Sandstone reservoir with a minimum pool were constructed. It could be 
necessary to construct a fish barrier at the mouth of Hell Canyon Creek to prevent rainbow trout 
from moving upstream and hybridizing with the Hell Canyon Creek CRCT. The release of water 
for late-season irrigation is predicted to create nearly as much trout habitat downstream of the 
dam as would be lost to inundation. This 'increase in downstream habitat would improve the 
chances for successful re-introduction of CRCT into the main-stem of Savery Creek. 

Ferruginous hawks may use habitat within the inundation zone of the Sandstone reservoir. The 
primary impact of the Sandstone dam and reservoir on this species would be the loss of 126/117 
acres of riparian cottonwoods which could be used for foraging and nesting habitat (Table 4-25). 
Large stands of riparian cottonwoods are uncommon in the area, and their loss could significantly 
affect the amount of nesting and foraging habitat for ferruginous hawks on Savery Creek. The 
Sandstone alternative would also inundate 111/95 acres of sagebrush and 36/33 acres of meadow 
(Table 4-25) which are foraging areas for the ferruginous hawk. However, sagebrush and 
meadow foraging habitat is abundant throughout the area and its loss would not affect the 
ferruginous hawk. 

The Sandstone dam and reservoir would impact 25/24 acres of wetlands (Table 4-25) which could 
be habitat for white-faced ibis, black tern, and long-billed curlew. However, the use of these 
wetlands by these species has not been documented. Therefore, the Sandstone alternative would 
probably not adversely impact the white-faced ibis, black tern, or long-billed curlew. The 
mudflats created when the reservoir is drawn down in late-summer could provide additional 
foraging habitat for the long-billed curlew. 

4.6.6.2.2 High Savery Dam and Reservoir. Only the flannelmouth sucker, CRCT, and white
faced ibis have been documented to occur o~ or near the proposed High Savery dam and reservoir 
site. The observations of white-faced ibis in the vicinity of the High Savery site have been limited 
to seasonally migrating flocks. 
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Sagebrush steppe and meadow grasslands, potential suitable habitats for Weber's ipomopsis, 
occur in the High Savery project area (Table 4-25). Weber's ipomopsis, however, is not expected 
to occur here because the area is outside the range of elevation where this species has typically 
been found. Therefore, the High Savery alternative would not impact this species. 

The High Savery dam and reservoir would inundate 8.4/7.4 miles of permanent streams which 
contain potential habitat for the bluehead suckers. Otherwise, the potential impacts to bluehead 
suckers from the High Savery dam and reservoir would be the same as from the Sandstone dam 
and reservoir. 

As stated earlier, recent surveys (WGFD 1994, 1998a) did not find roundtail chubs in Savery 
Creek or in the Little Snake River. Therefore, the High Savery reservoir would probably have no 
impact on roundtail chub. 

The flannelmouth sucker occurs in streams at the location of the High Savery dam and reservoir 
and in Savery Creek and the Little Snake River downstream of the project area (WGFD 1994, 
1998a,b). The impacts on the flannelmouth sucker from the High Savery alternative would be the 
same as from the Sandstone dam and reservoir. 

The release of water for late-season irrigation is predicted to create approximately eight times 
more trout habitat in Savery Creek downstream of the dam than would be lost by inundation. 
This increase in trout habitat would improve the chances for successful re-introduction of CRCT 
into the main-stem of Savery Creek. With a minimum pool, the High Savery alternative could 
serve as a site where isolated, genetically pure, stocks of CRCT could be reared. Offspring from 
these fish would be stocked into streams throughout the Little Snake River basin as part of the 
recovery program for this species (WGFD 1998b). The High Savery dam and reservoir, 
therefore, could have positive impacts on CRCT. 

Ferruginous hawks would not be expected to nest at this site because of the near absence of 
cottonwood trees. The primary impact of the High Savery dam and reservoir on this species 
would be the loss of foraging habitat in the form of 247/217 acres of sagebrush and 146/126 acres 
of meadow (Table 4-25). Because foraging habitat is abundant and hawks are capable of foraging 
over large areas, the loss of this habitat by developing the High Savery water supply alternative 
would likely have little affect on ferruginous hawks. 

The loss of 16/13 acres of wetlands in the High Savery reservoir inundation zone would probably 
not significantly impact white-faced ibis, black tern, and long-billed curlew because use of these 
wetlands by these species has not been documented. 

4.6.6.2.3 Dutch Joe Dam and Reservoir. Vegetation community types compatible with 
Weber's ipomopsis exist within the dam and reservoir area. However, this species has not been 
observed in the vicinity of the Dutch Joe alternative and the water supply pipeline and canal 
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facility and is not expected to occur here because the area is outside the range of elevation where 
this species has typically been found. Therefore, no impacts on Weber's ipomopsis from the 
Dutch Joe alternative are expected. 

The fish species of special concern;bluehead sucker, roundtail chub, flannelmouth sucker, and 
CRCT, do not occur at the Dutch Joe site because Dutch Joe Creek is an intermittent stream 
which does not support a fishery. However, initial releases of late-season supplemental irrigation 
water could reduce the water temperature in the Little Snake River by about 5 of. While these 
cold temperatures would be reduced through the use of a multi-level outlet structure, the potential 
temperature reduction could have a detrimental affect on bluehead sucker, roundtail chub, and 
flannelmouth sucker. 

Ferruginous hawks may currently forage over the 331 acres of sagebrush steppe and 109 acres of 
meadow that would be disturbed or inundated by the dam and reservoir and pipeline and canal 
(Table 4-25). However, no suitable nesting habitat for this species occurs on the site. The loss of 
forage habitat is not expected to significantly affect this species because hawks are capable of 
foraging over large areas and similar habitat covers 99 percent of the land around the reservoir 
site. Therefore, no impacts on ferruginous hawks from the Dutch Joe alternative are expected. 

The Dutch Joe site contains about 3 acres of wetlands which could serve as potential nesting and 
foraging habitat for white-faced ibis, black terns, and long-billed curlews (Table 4-25). Loss of 
these wetlands would probably not impact these species because more extensive tracts of 
wetlands exist elsewhere in the project area. Also, the use of wetlands in the project area by these 
species has not been documented. Therefore, white-faced ibis, black terns, and long-billed 
curlews would not be impacted by the Dutch Joe dam and reservoir. 

4.6.6.2.4 Water Conservation and No-Action. The conservation alternative would result in 
some leveling of land used for hay fields or pasture. These areas would not constitute important 
habitat for species of special concern. The no-action alternative would not affect terrestrial or 
aquatic habitats in the project areas. Species of special concern, therefore, would not be affected 
by these alternatives. 

4.6.6.3 Mitigation 

4.6.6.3.1 Dam and Reservoir Alternatives. Important habitats for terrestrial species of special 
concern requiring mitigation include riparian cottonwoods, riparian willow/alder shrublands, and 
wetlands. Mitigation for these habitats would include acquisition, enhancement, and creation of 
similar areas as discussed in Sections 4.6.1.3 and 4.6.2.3. Ferruginous hawks could also benefit 
from improvements to sagebrush steppe and grassland meadows as a result of mitigation of big 
game ranges (Section 4.6.3.3). 
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Mitigative measures relating to the protection of aquatic species of special concern would include 
those designed to protect surface hydrology, water quality, and fisheries. These measures are 
discussed in Sections 4.3.1.3, 4.3.2.3, and 4.6.4.3 and include a minimum flow release, multi-level 
outlet, energy dissipations structures, and increased summer flow in Savery Creek. 

4.6.6.3.2 Conservation and No-Action Alternatives. No mitigation is proposed for either of 
these alternatives. 

4.7 SOCIOECONOMICS 

The construction and operation of a new dam and reservoir would have both positive and 
negative impacts from a social and economic perspective. The construction phase would take 
approximately two years and would create some short-term employment in the area. However, 
little new long-term employment would be created because the operation and maintenance of a 
reservoir would not require a full-time staff. The construction of a reservoir would take grazed 
land out of use while providing supplemental irrigation water to make cropped lands more 
productive. Changes in land use could have some impacts on public finances, depending on how 
much private land would be taken off the tax roles. Lost property tax revenues would not be 
made up by the state because Wyoming does not make payments in lieu of taxes. 

4.7.1 METHODOLOGIES AND SIGNIFICANCE CRITERIA 
Existing social and economic conditions and trends within the project region were documented 
and impacts caused by the project were evaluated. Based on existing conditions and trends, 
project impacts would be significant if changes in the social and economic environment of the area 
would exceed the ability of the area to absorb the change. 

4.7.2 POPULATION 

4.7.2.1 Dam and Reservoir Alternatives 
The primary effect on population would be a temporary increase from the influx of the 
construction work force. Construction is expected to take two years for any of the alternatives 
and would occur only during May through November. The peak work force expected at any 
single site would be approximately 60 to 80 people. While this work force represents 20 to 25 
percent of the combined population of Baggs and Dixon, Wyoming, it is less than 0.5 percent of 
the 1994 estimated population in the region of the project which includes Rawlins, Wyoming, and 
Craig, Colorado (see Section 4.7.4 for more information on employment). The project work 
force would likely be composed of both local and non-local personnel. Non-local workers would 
be distributed throughout the area, with some residing locally in the Baggs area and others 
commuting from Craig, Rawlins, or other localities. Even if all of the workers came from outside 
of the study area, the addition would not offset the overall annual loss in population experienced 
in these areas over the last decade (Table 3-10). 
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Because the alternatives would not require a full-time operating staff, no direct impact on long
term, permanent population would occur as a result of project operations. While some minor, 
short-term, seasonal increases in regional population would occur, these increases would not 
constitute a significant impact to regional population. 

4.7.2.2 -Water Conservation 
Water conservation would involve limited construction on a local basis. Local labor would likely 
be used for any construction associated with this alternative. No increase in population would be 
expected as a result of the water conservation alternative. 

4.7.2.3 No-Action 
The no-action alternative would not require any construction or result in any change in the 
availability of water for agriculture or recreation. Consequently, this alternative would not impact 
the regional population. 

4.7.3 LAND USE 

4.7.3.1 Dam and Reservoir Alternatives 
The development of a dam and reservoir would alter the current land use of the inundated area 
and other lands immediately adjacent to the reservoir. The land may be either state, federal, or 
privately owned. The total land required by the dams and reservoirs ranges from 330 acres for 
Sandstone without a minimum pool to 482 acres for High Savery with a minimum pool. The 
Sandstone alternative consists entirely of private land, whereas the other alternative sites contain 
public and private lands (Table 4-26). The land use in each area is primarily rangeland with some 
pasture. 

4.7.3.1.1 Sandstone Dam and Reservoir. The Sandstone dam and reservoir would require at 
least 370/330 acres of private land. The majority of this land consists of various types of 
rangeland (Section 4.6.1). The affect of the loss of rangeland and pasture would be minimal 
because approximately 1 and 2.5 million acres of such lands exist in Moffat County, Colorado, 
and Carbon County, Wyoming, respectively. No significant change in land use would result from 
the implementation of this alternative. 

The project would provide a source of supplemental water to irrigate existing pasture and 
hayfields in the Little Snake River valley. The additional irrigation would improve the quality of 
the pasture and the quantity of hay and other crops produced. Therefore, the benefit of the 
project would be an increase in agricultural production in the valley without increasing the amount 
of land in pasture and hay production. 

4.7.3.1.2 High Savery Dam and Reservoir. This alternative would require the acquisition of at 
least 482/420 acres of federal, state, and private land. The total amount of private land affected 
would be 367/320 acres (Table 4-26). The total amount of pasture included in the area would be 
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1461126 acres. As described above, the impact of the loss of this land would be minimal 
compared to the total acres of pasture and rangeland in Carbon and Moffat counties. This 
alternative would provide the same benefits to agriculture as the Sandstone dam and reservoir. 
No significant impacts to land use would result from this alternative. 

Ownership 

Federal 

State of Wyoming 

Private 

Total 

Table 4-26 

LAND OWNERSHIP OF INUNDATED AREAS 
(Acres) 

Sandstone High Savery 

with min pool w/ominpool with min pool w/o min pool 

0 0 27 21 

0 0 87 79 

370 330 368 320 

370 330 482 420 

Dutch Joe 

no min pool 

147 

303 

450 

4.7.3.1.3 Dutch Joe Dam and Reservoir. This alternative would require the acquisition of at 
least 450 acres of land. Of this total, 303 acres would be private land (Table 4-26). 
Approximately 78 acres are currently used for pasture. The loss of this land would have minimal 
impacts, whereas the late-season supplemental irrigation water provided by the project would 
increase agricultural production in the Little Snake River valley. No significant impacts to land 
use would result from this alternative. 

4.7.3.2 Water Conservation. 
Water conservation would not require the acquisition of any public or private lands. Likewise, no 
pasture or grazing land would be removed from use. With conservation, irrigators in the Little 
Snake River valley could irrigate land more efficiently. The probability and frequency that all 
irrigators would receive their appropriated quantity of irrigation water would increase. This 
benefit would only accrue during times when adequate flows occur in the streams. Conservation 
could not provide additional water during the late-summer when the irrigation water is most 
needed for hayfields or irrigated pastures. Significant changes in overall land use in the area are 
not expected from the implementation of the conservation alternative. 

4.7.3.3 No-Action 
The no-action alternative would not lead to any changes in existing land use, nor would it provide 
any benefits to ranchers. 
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4.7.4 EMPLOYMENT AND INCOME 

4.7.4.1 Water Supply Alternatives 
The construction and operation of a dam and reservoir would provide benefits in terms of jobs 
and income within the study area. Most of the employment benefits would stem from the 
construction phase, while both construction and operation would contribute to local income. The 
purchase of materials, fuel, food, and services by construction workers and visitors to the 
reservoir would also contribute to the local income. These purchases would be distributed 
throughout the region, resulting in only minor increases in anyone area or sector of the economy. 
Some of these expenditures would go to suppliers outside the project area and would have no 
impact on local income and retail sales. 

Construction of any of the proposed water supply alternatives would take approximately two 
years. The construction season would be limited by weather conditions and wildlife considerations 
to May through November. Construction would involve clearing, grading, embankment and 
concrete work, road paving, and other related activities. Separate crews would perform the 
different tasks. The number of workers required for each reservoir varies roughly by the size of 
the dam (Table 4-27). Some opportunity for the employment of local labor would occur as a 
result of the influx of non-local construction workers. These opportunities would likely occur in 
the service areas, including restaurants, hotels, service stations, and grocery stores. However, 
these jobs would be temporary and seasonal. No significant short-term changes in permanent 
employment would occur. 

Tabte 4-27 

ESTIMATED PEAK WORK FORCE FOR EACH ALTERNATIVE 

Sandstone High Savery Dutch Joe 
with min pool w/ominpool with min pool w/ominpool no min pool 

Workers 81 70 69 62 86 

The long-term economic benefit from operation of the reservoirs would stem from the increased 
income earned by irrigators as well as recreation-related expenditures in the area. All of the 
reservoir water supply alternatives would be designed to provide 12,000 AF of water for late
season supplemental irrigation. The annual benefit for irrigation water in the Little Snake River 
Basin is estimated to be $19.75/AF in direct benefits from increased crop production and 
$15.78/ AF from indirect benefits to other sectors of the economy (WWCI 1991, adjusted to 1999 
dollars). Based on these estimates, the late-season supplemental irrigation water would result in 
an annual economic benefits of $426,400. This benefit would more than offset the loss of 
agricultural production caused by the inundation of unirrigated rangeland by the water supply 
alternatives. Using a direct agricultural production value of$6.00 per acre and indirect benefits of 
$4.80 per acre for unirrigated land (WWCI 1991, adjusted to 1999 dollars) and the amounts of 
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sagebrush steppe and grassland meadow inundated by each dam and reservoir alternative (Table 
4-20), lost production value would be $1,600/$1,400 for the Sandstone alternative, 
$4,200/$3,700 for the High Savery alternative, and $3,200 for the Dutch-Joe alternative. 

Recreational expenditures would vary by dam and· reservoir alternative because recreation is 
related to reservoir location, the surface acres of the reservoir, and the existence of a minimum 
pool. The Sandstone and High Savery reservoirs mayor may not have minimum pools. Dutch 
Joe would not have a minimum pool. Reservoir alternatives without a minimum pool would 
essentially be dry by the end of the summer irrigation period. Recreational facilities at the sites 
would potentially consist of boat access and some limited camping and picnicking facilities. 
Reservoir alternatives without minimum pools are expected to have much lower recreational use 
(see Section 4.9 for a detailed discussion of the effect on recreation). The total value of the 
project to the local economy would range from approximately $469,000 to $573,800 per year 
(Table 4-28). 

Table 4-28 

ANNUAL ECONOMIC. VALUE FOR EACH ALTERNATIVEl 

Sandstone High Savery Dutch Joe 
with min pool w/ominpool with min pool w/o min pool no min pool 

Agriculture 
Gain $426,400 $426,400 $426,400 $426,400 $426,400 
Loss $1,600 $1,400 $4,200 $3,700 $3,200 
Net $424,800 $425,000 $422,200 $422,700 $423,200 

Recreation2 $112,300 $49,800 $151,600 $68,800 $45,800 

Total $537,100 $474,800 $573,800 $491,500 $469,000 

11999 dollars. 
2See Section 4.9.2 and Table 4-18. 

Disposable income resulting from the project would be spent throughout the region, in part 
because of the lack of services in the Baggs area and the remote nature of the region. Therefore, 
while the project would result in economic growth to the surrounding area, the actual growth for 
a specific local town or county would not be significant. 

4.7.4.2 Water Conservation 
Under this alternative, landowners would change their agricultural practices and undertake 
activities such as land leveling, lining on-farm canals, and installing sprinkler systems. Most of the 
labor involved would be performed by the landowners, their employees, or other local labor. 
Therefore, this alternative would not result in appreciable additional employment. Water saved by 
conservation would need to be used for irrigation of additional cropland or pasture if additional 
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income is to be realized. Conservation could provide at most savings of 20 to 50 percent. The 
resulting annual increase in income then would be 20 to 50 percent of the amount 
generated by a new water supply or $85,300 to $213,200. However, conservation measures 
would be expensive to implement on a large scale. Additionally, conservation would not provide 
any benefit during late summer, which is the time period of current shortages, because no water is 
available to conserve. Water conservation would not provide any recreation benefits. This 
alternative would have no significant impact on employment and income in the area. 

4.7.4.3 No-Action 
No employment, agricultural or recreational benefit would result from implementation of the no
action alternative. Current practices and trends would be expected to continue. No significant 
impacts to employment would result. 

4.7.5 HOUSING 
The two issues related to housing are the potential loss of housing in the water supply inundation 
zone and the demand for housing that could accompany the construction and operation of the 
water supply alternative. 

4.7.5.1 Water Supply Alternatives 
No residences or farm buildings are located within the boundaries of any of the potential dams and 
reservoirs. The only buildings that would have to be relocated or demolished would be two 
cabins within the Sandstone dam and reservoir area. These cabins are used for short-term stays 
by visitors on trail rides or hunting trips offered by a local rancher. 

During construction, the influx of non-local workers would increase the demand for temporary 
housing such as rental property, motels, or recreational vehicle parks. This demand would be 
spread over the entire region and would include the towns of Savery, Dixon, Baggs, Rawlins, and 
Craig. Workers would likely reside as much as 100 miles from the project site, reducing the 
overall demand on housing in any given locality. The expenditures by workers would be a benefit 
to the local rental market, which has been declining over the last decade. Adequate rental 
property would be available within the region to accommodate construction workers because of 
this decline.' Construction of the water supply project would have a short-term positive impacts 
on rental property by reducing excess capacity. 

The recreational use of potential reservoirs could contribute to the demand for motels, 
recreational vehicle parks, and campgrounds. It is also possible that the reservoirs could attract 
residential development. Purchase of property for the reservoirs could leave remainders on which 
their current use (e.g. ranching) would no longer be economically feasible. These lands could be 
subdivided and sold to parties interested in developing country homes of seasonally retreats. The 
increased income from agriculture and recreation could prevent some of the decline in population 
and subsequent excess housing capacity that has been accumulating in the region. No significant 
impacts on existing housing would result from operation of a water supply alternative. 
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4.7.5.2 Water Conservation 
Implementation of water conservation measures would not require the removal of any houses or 
other buildings. This alternative would not lead to any additional housing demand related to 
construction or operation. No significant impacts would result from this alternative. 

4.7.5.3 No-Action 
Under the no-action scenario, no housing or other buildings would be removed and no additional 
demand for housing would occur. The high vacancy rate in housing would be expected to 
continue. The no-action alternative would have no significant impacts on area housing. 

4.7.6 COMMUNITY SERVICES AND FACILITIES 

4.7.6.1 Water Supply Alternatives 
The addition of 62 to 86 workers to the project area would impose minimal, if any, increase in 
demand on local services facilities. Construction and recreation activities could lead to accidents 
that would require emergency medical services. Adequate hospital facilities are present within the 
region to accommodate any additional injuries caused by construction or the slight, temporary 
increase in population. 

Some additional police patrol of the water supply alternative facilities could be required. The 
existing police force for Carbon County should be able to accommodate the additional patrols and 
police services associated with project construction and operation. 

Few workers would be likely to enroll children in the local schools because of the seasonal timing 
of the construction. Should workers' families relocate to the area during construction, area 
schools and churches should be adequate to accommodate them. Excess classroom facilities are 
present, therefore, small increases in enrollment would not cause overcrowding in schools. 

The construction and operation of a reservoir would result in an increase in traffic on the roads 
that lead to the individual sites. Because both workers and recreation users would come from 
different communities in the area, the traffic would be spread over the local and state roads in 
Carbon and Moffat counties. The increase in vehicle trips on any particular road would be 
negligible. Depending on the alternative, 3 to 10 miles of unimproved dirt roads leading to the 
site would be improved to all-weather gravel roads. 

As discussed earlier, population increases would be nominal and distributed throughout the 
region. Therefore, a negligible increase would occur in the demand for drinking water and 
wastewater treatment facilities. The construction of a reservoir could improve the availability or 
reliability of water supplies for the towns of Baggs and Dixon. Up to 200 AF of water could be 
available from a new reservoir to these communities. In addition, the release of water during the 
late summer would improve the reliability of the water supply facilities along the Little Snake 
River. 
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4.7.6.2 Water ConselYation 
This alternative would not attract additional workers or any additional visitors for recreation. 
Therefore, no increase in demand on public services and facilities would occur. Water 
conservation would not result in any additional stream flows during the late summer for municipal 
use. The local communities would not benefit from the additional 200 AF of water or late
summer releases that the proposed project would provide. No significant impacts to public 
services and facilities would occur. 

4.7.6.3 No-Action 
The no-action alternative would not result in any increased demands on public services or 
facilities, nor would it provide any additional water for municipal use. No significant impacts to 
public services and facilities would occur. 

4.7.7 PUBLIC FINANCE 

4.7.7.1 Water Supply Alternatives 
The construction of a water supply dam and reservoir would require the acquisition of some 
federal, state, or private lands depending on the site (Table 4-17). Because the project would be 
state-owned, private lands acquired for the dam and reservoir would be removed from local tax 
rolls. This removal would reduce local and county property tax revenues because the State of 
Wyoming does not make payments in lieu of taxes. Agricultural lands account for only 
approximately three percent of.the assessed value of Carbon County. The loss of 153 to 370 
acres of pasture (Table 4-26) from the t8;X roles would have a negligible impact on tax revenue in 
the county. On the other hand, the value of the land surrounding the reservoir and the 13,900 
acres that would receive the late-season supplemental irrigation water could increase. The overall 
increase in the tax base would likely more than offset the tax loss related to the removal of lands 
from the tax roles for a water supply reservoir. 

Construction and operation and maintenance of a reservoir would result in increased retail sales 
and fuel tax revenues. As discussed under employment and income, the estimated annual 
recreation-related expenditures would amount to between $91,400 and $281,800 per year. 
Because the dam and reservoir alternatives would not significantly increase demands on public 
services and facilities, public expenditures would also not be increased. The net result of the 
construction of a reservoir would be a benefit to local and county finances. 

4.7.7.2 Water Conseryation 
The implementation of water conservation measures would not result in the removal of any lands 
from the tax rolls. Conservation measures would possibly increase the value of irrigated lands, 
but not as much as additional water supplies. No additional revenues from recreation-related 
expenditures would accrue and no additional local or county public spending would occur as a 
result of the water conservation alternative. 
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4.7.7.3 No-Action 
This alternative would have no impact on tax revenues or public expenditures in Carbon County. 

4.7.8 MITIGATION 
No adverse or significant impacts to any of the above socioeconomic parameters would result 
from construction of a water supply alternative. Therefore, no mitigation is proposed. 

4.8 CULTURAL RESOURCES 

The LSSIWSP has the potential to impact cultural resources in several ways. Construction, 
inundation, or erosion could destroy sites and prevent the recovery of culturally significant or 
historically important information. Pedestrian activities could damage the integrity of prehistoric 
sites and reduce their scientific value. The nearby presence of a dam and reservoir could alter the 
character of historic sites. 

4.8.1 METHODOLOGIES AND SIGNIFICANCE CRITERIA 
Existing information was reviewed to determine if any known cultural resources were present 
within any of the proposed dam and reservoir areas. A Class III cultural resource inventory was 
performed for each potential water supply. Surveys were conducted in accordance with the 
Secretary of the Interior's Standards and Guidelines for Archeology and Historic Preservation 
(48 FR 44716-44742), and the Wyoming State Historic Preservation Office (SHPO). All of the 
sites were evaluated or are awaiting evaluation for their potential listing on the National Register 
of Historic Places (NRHP). The criteria used to determine the inclusion of a site on the NRHP is 
in accordance with the Department of the Interior's regulations 36 CFR 60.4: 

The quality of significance in American history, architecture, archaeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 
objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association, and that ( a) are associated with events that have made a 
significant contribution to the broad patterns of our history; or (b) that are 
associated with the lives of persons significant in our past; or ( c) that embody the 
distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that 
represent a significant distinguishable entity whose components may lack individual 
distinction; or (d) that have yielded or may be likely to yield information important 
in history or prehistory. 

Impacts to cultural resources would be considered adverse if the project would damage or destroy 
any sites eligible for the NRHP. 
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4.8.2 IMPACTS 
Among the three dam and reservoir alternatives, a total of 36 sites and 11 isolated finds were 
found. Fourteen of the sites are considered to be eligible for listing on the NRHP or are 
unevaluated and have been recommended for further testing to determine their NRHP eligibility 
(Quick and Light 1995, Seacatand Latham 1997). Eleven of these sites were evaluated 
archaeologically against the NRHP criteria (Latham 1999). Many of the prehistoric sites at the 
High Savery dam and reservoir were also evaluated by ethnogaphic research (Deaver and Walker
Kuntz 1999). Based on those observations, five sites (48CR92, 48CR5844, 48CR6912, 
48CR6913, and 48CR7108) were determined to be eligible for listing on the NHRP. 

4.8.2.1 Sandstone Dam and Reservoir 
The proposed Sandstone dam and reservoir alternative would adversely affect three sites which 
are identified as being eligible for the NRHP or are unevaluated and have been recommended for 
further testing to determine their NRHP eligibility (Table 4-29). The two eligible sites are 
48CR4265 and 48CR1181. Site 48CR4265 is prehistoric and site 48CR1181 is historic. Both 
eligible sites are located within the proposed inundation zone. The- unevaluated site (48CR3600) 
is the historic Boyer Ranch. It would require additional research or testing to determine its 
NRHP eligibility. It is located immediately below the proposed location of the dam. Should this 
alternative be chosen, construction of the dam could adversely effect this site if it is determined 
NRHP eligible. 

Table 4-29 

IDENTIF1ED CULTURAL RESOURCES 

Eligible or 
Unevaluated 

Multi- Sites with 
Prehistoric Historic component Isolated Potential for 

Sites Sites Sites Finds NRHP Listing 

Sandstone 4 6 1 5 3 

High Savery 16 3 3 4 11 

Dutch Joe 1 1 1 2 0 

4.8.2.2 High Savery Dam and Reservoir 
Construction and operation of the High Savery alternative would adversely affect 5 sites which 
have been determined as NRHP eligible (Table 4-29). These sites are located within or near the 
inundation zone of the High Savery reservoir and have been evaluated for listing on the NRHP. 
Periodic or permanent inundation, wave action, erosion, or increased traffic associated with 
recreational use could functionally destroy these sites. The prehistoric components of all five sites 
(48CR92, 48CR6912, 48CR6913, 48CR7108, and 48CR5844) are eligible for the NHRP 
(Latham 1999). The historic components are not eligible for the NRHP (Latham 1999). 
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4.8.2.3 Dutch Joe Dam and Reservoir 
The reservoir portion (area of inundation) of this alternative contains no cultural resources that 
are eligible or potentially eligible for NRHP (Table 4-29). No further archaeological work would 
be required at this site. 

4.8.2.4· Water Conservation and No-Action 
The water conservation alternative would largely continue current agricultural practices and 
irrigation measures within the basin. Additional tilling and! or excavation of soils for conservation 
practices such as land leveling would occur on land that had previously been disturbed. 
Therefore, no additional impacts to cultural resources are expected under the water conservation 
alternative. Under the no-action alternative, agricultural practices, including irrigation, would 
remain the same. Therefore, no additional impacts to cultural resources are expected under the 
no-action alternative. 

4.8.3 MITIGATION 
The Sandstone and High Savery dam and reservoir sites contain significant cultural resources 
potentially eligible for the NRHP. Therefore, construction of either of these alternatives could 
have significant adverse impacts on cultural resources. To obtain concurrence for construction 
from SHPO, eligibility for the NRHP would be determined for impacted sites currently considered 
unevaluated. Should any of the sites prove eligible for the NRHP, a Treatment Planes) would 
have to be developed and approved prior to any disturbance of the site(s). 

The Sandstone dam and reservoir alternative contains two sites (48CRl181 and 48CR4265) 
which would require the development, submittal, approval, and execution of a Treatment Plane s) 
prior to any site disturbance. Additionally, site number 48CR3600 is currently unevaluated and 
would require evaluation of its eligibility for inclusion on the NRHP prior to any disturbance to 
the site. Should 48CR3600 prove eligible for the NRHP a Treatment Plan would have to be 
developed and approved prior to any disturbance of the site. 

Archaeological sites located within the construction and inundation zones of the High Savery dam 
and reservoir are eligible for inclusion on the NRHP. Prior to any disturbance to the sites, a 
Treatment Planes) would have to be developed and approved. 

No mitigation for cultural resources would be necessary for the Dutch Joe dam and reservoir, 
water conservation, or no-action alternatives. 

4.9 RECREATION 

Although recreation is not a primary purpose of these water supply alternatives, the creation of a 
dam and reservoir would provide some additional recreation opportunities to the area. 
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4.9.1 MEmODOLOGIES AND SIGNIFICANCE CRITERIA 
The recreational opportunities present in Carbon County and the needs in Wyoming and Colorado 
were determined based on review of the State Comprehensive Outdoor Recreation Plans 
(SCaRP) for Wyoming and Colorado. Recreational opportunities lost and provided by the 
project were compared to the recreational opportunities and needs listed in the SCaRPs. Project 
impacts would be considered significant if recreational opportunities in the area were reduced, or 
if unique state or regional recreational opportunities were eliminated. 

Recreational use of the three proposed water supply alternatives was estimated based on visitation 
information obtained from WGFD and the Wyoming State Parks and Historic Sites Department 
(WSPHS). Recreational use of smaller reservoirs in south-central Wyoming by fishermen was 
estimated to be about 10 visitor-days per surface acre of water per year (WGFD 1995). An 
additional 1 0 visitor-days per surface acre per year for other recreational activities is typical of 
reservoirs in the general study area. Because the proposed dams and reservoirs would contain a 
significant amount of water during only about half of the recreational season, total calculated 
annual use days were divided in half For the alternatives without a minimum pool, the annual 
visitor use days were further cut by half because the lack of a fishery would result in the absence 
of fishermen. The average recreational use of streams in Wyoming is estimated to be 24 visitor
days per mile per year (WGFD 1995, Corps 1988). Included in this estimate would be many miles 
of high quality fishing streams which attract a large number of anglers. For Savery Creek and its 
tributaries, the estimate of visitor-days per mile was cut in half because gamefish in these streams 
are currently sparse. The visitor-days per mile was further cut in half because 90 percent of 
Savery Creek, from the upstream en9 of the High Savery reservoir to the Little Snake River, is on 
private lands. Private ownership, and few all-weather roads along the stream, limit access to the 
stream and reduces recreational use. In the portions of Savery Creek where the fishery would be 
improved by late-season water releases for supplemental irrigation (WGFD 1998a, b), the 
estimated visitor-day use rate was increased by 50 percent. This analysis assumes that land use 
along Savery Creek would remain essentially unchanged and, in particular, that recreational 
outfitters would not lease lands downstream of the reserVoir. 

The economic impact of recreation from visitor expenditures was based on $61.12 per visitor-day 
(WGFD 1998a, adjusted to 1999 dollars). This value is based on all types of recreational 
activities including fishing, boating, hiking, sight-seeing, etc., and from travel-related expenditures 
such as food, lodging, fuel, and camping supplies. However, because most recreational use of the 
water supply facility would be by local residents ( see below) who would not have to travel far or 
require lodging, the per visitor-day value was reduced to $30.56. 

4.9.2 IMPACTS 

4.9.2.1 General Impacts 
Project construction and operation would eliminate areas for various types of recreation. 
Inundation of streams and surrounding public land would reduce the area available for stream 
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fishing, hunting, camping, and nature studies. However, the alternative dam and reservoir sites 
are primarily privately owned. Recreational use of these lands is generally restricted to the land 
owners, their families, and guests. The abundance of public land and sparse population within the 
region tend to reduce the recreational use of any given area by distributing recreation over a wide 
area. 

A new water supply would provide additional flat-water recreational opportunities for local area 
residents in south-central Wyoming and north-central Colorado. However, no additional demand 
for flat-water recreation was identified in either the Wyoming or Colorado SCORPs. 
Recreational use of this new resource would be at the expense of other regional reservoirs or 
recreational use areas. The local economy would benefit because less money would leave the area 
for the other regional reservoirs. 

The project would eliminate stretches of free-flowing stream which provide opportunities for 
stream fishing. However, stream fishing opportunities are abundant in the project area. The 
impoundment of Class ill or Class V free-flowing trout streams would not significantly impact the 
availability of stream fishing opportunities in the region. Maintenance of a minimum pool could 
create a reservoir fishery and provide an additional type of fishing experience to the local area. 

The new water supply would both eliminate and provide opportunities for hunting and other land
oriented recreation. The disturbance or inundation of state lands would eliminate areas currently 
open to the public for hunting. Private land, currently not accessible to the public, would be 
purchased as part of the project as a. buffer around any reservoir and for mitigation areas. This 
land would be open to public access. The land acquired around any reservoir, however, would be 
minimal and not all lands used for mitigation of wildlife ranges would necessarily be purchased by 
WWDC and made public. Overall, project construction would probably not have a significant 
impact on the area available for hunting. 

The loss of crucial winter range could reduce the overall populations of big game and the 
opportunities for hunters to harvest these species. Big game hunting is an important local and 
regional recreational activity. However, mitigation of elk winter range (Section 4.6.3.3) would 
prevent declines in elk populations; the loss of crucial winter range for mule deer and pronghorn 
cannot be mitigated. Therefore, the opportunities to harvest these species could be impacted 
depending on the alternative selected. 

The dam and reservoir alternatives would not alleviate any of the recreational deficiencies 
identified in the Wyoming SCORP for Carbon County (Chapter 3, Section 3.9). However, the 
opportunities provided by the water supplies would not deviate from the types of recreation the 
SCORP identified as desirable. 

4.9.2.2 Sandstone Dam and Reservoir 
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The Sandstone dam and reservoir would inundate about 7.116.4 miles offishable streams. Using 
the estimate of6 visitor-use days per mile per year, about 43/38 visitor-days would be lost 
annually. Using an average economic value of$30.56 per visitor-day, the. annual economic loss 
caused by stream inundation would be $1,300/$1,200 (Table 4-30). The late-season releases 
would also improve.fisheries in.1 0 miles of Savery Creek downstream of the dam. This 
improvement could attract an additional 3 visitor-use days per mile for an economic gain of $900 
per year. 

Table 4-30 

ESTIMATED ANNUAL RECREATIONAL USE AND VALUE 

Sandstone High Savery Dutch Joe 
Recreation w/min pool w/omin pool w/min pool w/o min pool no min pool 

Stream-Based 
Amount inundated (miles) 7.1 6.4 8.7 7.8 4.4 
Visitor use-days/mile lost 6 6 6 6 01 

Value lose $1,300 $1,200 $1,600 $1,400 $0 

Amount improved (miles) 10 10 41 41 01 

Visitor use-days/mile gained 3 3 3 3 0 
Value gained2 $900 $900 $3,800 $3,800 $0 

Lake-Based 
Surface area (acres) 370 330 482 420 300 
Visitor use-days/acre gained 10 5 10 5 5 
Value gained2 $113,100 $50,400 $147,300 $64,200 $45,800 

Net Value $112,700 $50,100 $149,500 $66,600 $45,800 
1 Stream is intermittent and has no fishery. 
2J3ased on $30.56 per visitor use day. 

The water supply would have a maximum pool of approximately 370/330 acres of surface water. 
Water quality in the proposed reservoir is projected to be good and access to the reservoir would 
be provided by an all-weather road and a boat ramp. Using an average recreational use rate of 
10/5 visitor-days per reservoir surface acre, recreational use of the Sandstone reservoir is 
estimated to total approximately 3,700/1,650 visitor-days per year. An annual economic benefit 
of about $113,100/$50,400 would be expected. The annual net economic benefit from recreation 
for the Sandstone dam and reservoir (reservoir and stream gains minus stream losses) would be 
$112,700/$50,100 (Table 4-30). 

4.9.2.3 High Savery Dam and Reservoir 
Approximately 8.7/7.8 miles of fishable stream would be inundated by the High Savery dam and 
reservoir and along with it approximately 52/49 visitor-days of stream-based recreation use would 
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be lost. This decline in visitation would equate to an economic loss of $1,600/$1,400, annually 
(Table 4-30). The late-season releases would also improve fisheries in 41 miles of Savery Creek 
downstream of the dam. This improvement could attract an additional 3 visitor-use days per mile 
for an economic gain of $3,800 per year. 

The High Savery reservoir would have a surface area of 482/420 acres. Water quality in the 
proposed reservoir is projected to be good and access to the reservoir would be provided by an 
all-weather road and a boat ramp. Predicted annual recreational use is about 4,820/2,100 visitor
days. The estimated annual economic benefit would be $147,300/$64,200 (Table 4-30). The 
expected net annual economic benefit from recreation at the High Savery water supply alternative 
would be $149,500/$66,600. 

Actual recreation use and value of High Savery reservoir are contingent upon management of the 
reservoir CRCT fishery as a brood source. Angling recreation may be restricted because of the 
need to protect the CRCT populations. 

4.9.2.4 Dutch Joe Dam and Reservoir 
About 4.4 miles of intermittent streams would be lost by inundation with construction of the 
Dutch Joe dam and reservoir. Because Dutch Joe is and would remain an intermittent stream, 
very little if any stream-based recreation use would be lost or gained. 

Three hundred acres of water surface would be provided by this alternative. No minimum pool 
would be included in Dutch Joe reservoir. Recreation use of Dutch Joe reservoir is estimated to 
total approximately 1,500 visitor use days annually for an annual economic benefit of 
approximately $45,800 (Table 4-30). 

4.9.2.5 Water Conservation and No-Action 
No existing recreational opportunities would be affected and no new recreational facilities would 
be created as a result of the conservation or no-action alternatives. 

4.9.3 MITIGATION 

4.9.3.1 Sandstone and High Savery Dams and Reservoirs 
Several mitigation measures designed to provide, facilitate, and protect recreational use would be 
implemented. For the larger versions of the dams and reservoirs, maintenance of a minimum pool 
would provide lake fishing opportunities that would offset the loss of stream fishing opportunities 
caused by inundation. The WWDC, coordinating with the WGFD, would develop a stocking 
program for the Sandstone reservoir to provide a suitable fishery. Boat ramps and primitive 
camping, picnicking, and restroom facilities would be provided. Minimum flow releases and 
releases for late-season supplemental irrigation from the Sandstone or High Savery dams and 
reservoirs would protect and enhance stream fishing opportunities in Savery Creek (Section 
4.6.4.3). The acquisition and enhancement of existing elk crucial winter range (Section 4.6.3.3) 
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would prevent long-term reductions in area elk populations and related impacts to hunting 
activities and could provide additional public land for hunting. 

4.9.3.2 Dutch Joe Dam and Reservoir 
Because of the intermittent nature of the stream inundated and the lack of a minimum pool, no 
significant adverse impacts to water-based recreation are expected from the Dutch Joe water 
supply alternative. The loss of existing mule deer and pronghorn antelope crucial winter range, as 
described in Section 4.6.3.3, would result in long-term reductions in area mule deer and 
pronghorn populations and related impacts to hunting activities. 

4.9.3.3 Conservation or No-Action Alternatives 
Because no impacts to recreation would result from the water conservation or no-action 
alternatives, no mitigation is proposed for these alternatives. 

4.10 VISUAL AND AESTHETIC RESOURCES 

The main elements of visual character are landscape character, visual variety, and deviation from 
landscape character. These elements combine to create a variety of landscapes. Impact to visual 
character is a function of how the project changes these aspects of the landscape. 

4.10.1 METHODOLOGIES AND SIGNIFICANCE CRITERIA 
Landscape management deals with the visual harmony or disharmony of the components of the 
landscape, including the topography, vegetation, land use, and any human intrusions. The basic 
concepts considered are landscape character, visual variety, and deviations from the landscape 
character (U. S. Department of Agriculture 1973). Landscape character is the overall visual 
impression resulting from the visual features created by the area topography, vegetation, and land 
use. Visual variety concerns the different features within the landscape. Visual variety is 
considered appealing, whereas visual continuity is considered monotonous. Impacts on the 
landscape generally result when human alterations to the topography, vegetation, or land use 
contrast with the natural character of an area. In general, strong contrast with these components 
results in visual disharmony, while changes that conform to the existing visual components are 
less noticeable. 

Significant visual impacts would result if the LSSIWSP would create visual disharmony. Such 
disharmony would result from either dramatic changes in the visual character of the viewshed, a 
reduction in visual variety, or sharply contrasting deviation. Visual impacts would be significant if 
the visual disharmony created would be viewed by large numbers of people, alter current points of 
recognized scenic value, or alter state or federally designated scenic areas. 
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4.10.2 IMPACTS 

4.10.2.1 Water Supply Alternatives 
The construction of a new dam and reservoir would impact all components of landscape character 
by adding a dam to the landscape, .removing some vegetation, and changing the water element 
from stream to lake. Although the dam structures for all of the water supply alternatives would 
create visual contrast in the landscape, the Sandstone dam would present the greatest contrast 
because it would be constructed of roller-compacted concrete. The High Savery and Dutch Joe 
reservoirs would be impounded by earthen dams. These dams would be covered by rock and 
grass and would present less of a contrast to the natural character of the area. In either case, the 
proposed dams would not represent a strong contrast with the surrounding hills. The land use of 
the inundation zone would change from grazing to water-based recreation. However, this change 
would not result in a disharmonious contrast with the surrounding area. 

In the immediate vicinity of the reservoir, water would replace vegetation as the dominant visual 
element when the water level in the reservoir is near normal pool elevation. The predominant 
vegetation at the sites and within their viewsheds would be sagebrush. The addition of a large 
water body to the landscape would be considered an improvement to the aesthetics of the 
landscape at any of the sites because it would add variety to the area. 

When the reservoir is low, or dry, the formerly inundated hillsides would be bare. At that time, 
the aesthetics would be reduced relative to when the reservoir is full. The exposed land would 
contrast with the adjacent water and vegetated slopes. Because the majority of people would visit 
the reservoir when full, relatively few people would see the exposed land at the Sandstone or 
Dutch Joe reservoirs. The exposed land associated with the High Savery reservoir would be 
visible to travelers on the county road which trends north to south just east of the upstream end of 
the reservoir (Figure 4-7). 

No areas designated as scenic by state or federal agencies are located in the area, therefore, none 
would be impacted by this project. 

Impacts to the visual character of the area would result from this project. However, these impacts 
would generally be considered positive because of the introduction .of variety into the landscape. 
Overall, no significant adverse impacts to the visual character of the area would result from the 
project. 

4.10.2.2 Water Conservation 
The land use and irrigation improvements that would help conserve water would have little effect 
on the landscape of the area. Although some lands whould be cleared or leveled, the reduction in 
the aesthetic character of the landscape would not be noticeable to most people. 
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4.10.2.3 No-Action 
This alternative would not change landscape and visual character or create large deviations from 
surrounding landscape character. Therefore, the no-action alternative would have no effect on the 
aesthetics of the area. 

4.10.3 MITIGATION 
The WGFD recommends that mitigation for wetlands, riparian vegetation, and big game ranges be 
performed in one contiguous block of land just downstream from the dam (WGFD 1998a,b). 
This concept would help to offset some of the visual impacts caused by exposed mudflats when 
water level in the reservoir is low. 

4.11 UNAVOIDABLE ADVERSE IMPACTS 

The construction and operation of a dam and reservoir water supply for the LSSIWSP would 
have unavoidable adverse impacts (though not necessarily significant) that could not be 
completely mitigated. Some impacts would be common to all of the dam and reservoir 
alternatives while others would be specific to individual alternatives. 

4.11.1 GENERAL IMPACTS 
Construction and operation of any of the water supply alternatives would result in the following 
unavoidable adverse: 

• Sedimentation and turbidity in the affected stream would temporarily increase 
during construction of the dam. 

• Natural construction materials obtained from borrow sites would be lost for other 
uses. Mineral exploration would be precluded in the area of the dam and in the 
inundation zone of the reservoir. 

• Discharge of sediment-free water would result in scouring effects for some 
distance downstream from the reservoir. 

• Salinity would be increased in the lower Little Snake River during July through 
November. 

• Construction would result in a temporary decrease in air quality in the immediate 
project area. 

• Noise in the immediate project area would be temporarily increased during 
construction. 
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• Terrestrial insects, reptiles, and mammals would be displaced to other areas, or 
lost, as the dam is constructed and the reservoir is filled. 

• The use of the inundated land for cattle grazing and other agricultural production 
would be lost. 

• Archaeological, cultural, and historic remains not protected or recovered by 
mitigative measures would be subject to inundation, erosion, and vandalism. 

• Unvegetated land exposed during the late summer through early spring would be 
vulnerable to erosion. 

4.11.2 SPECIFIC IMPACTS 
In addition to generalized impacts, each alternative would result in specific unavoidable adverse 
impacts. 

4.11.2.1 Sandstone Dam and Reservoir 
• Stream flows in Savery Creek downstream of the dam would be reduced during 

the spring high-flow period. The average maximum monthly depletion would be 
approximately 139 cfs in April, which represents a 63 percent reduction in normal 
flow at the dam site. Maximum depletion of the Little Snake River at Dixon 
would be a similar amount but would represent only a 17 percent reduction in 
flow. The average annual amount of water lost from the Little Snake River would 
be 9,580 AF. 

• F or the alternative with a minimum pool, 370 acres of wildlife habitat would be 
lost, including 126 acres of riparian cottonwood, 42 acres of fir and fir/aspen 
woodlands, 8 acres of willow/alder shrubland, 36 acres of meadow, III acres of 
sagebrush steppe, 22 acres of open water, and 25 acres of wetlands. A 
correspondingly smaller amount of habitat would be lost for the 330-acre version 
without a minimum pool. 

• 370/330 and 172/153 acres 9f elk crucial and birthing habitat, respectively, would 
be lost by inundation. 

• A total of7.1/6.4 miles of Class III permanently flowing and 2.0/1.9 miles of Class 
IV intermittent stream habitat would be lost by inundation. 

• 395/363 HU for trout production would be lost by inundation. 

• Fish movement along the length of Savery Creek would be blocked by the dam. 
Upstream fish populations would be isolated. 
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• Potential stream fishing opportunities would be lost on 7.1/6.4 miles of free
flowing stream. 

• 9.1/8.3 miles of stream visual setting would be eliminated. 

4.11.2.2 High Savery Dam and Reservoir 
• Stream flows in Savery Creek would be reduced during spring high-flow periods. 

The maximum average monthly depletion would be approximately 99 cfs in April, 
which represents an 89 percent reduction in normal flow at the dam site. 
Maximum depletion of the Little Snake River at Dixon would be a similar amount 
but would represent only a 12 percent reduction in flow. The average annual 
amount of water lost from the Little Snake River would be 10,836 AF. 

• F or the alternative with a minimum pool, 482 acres of wildlife habitat would be 
lost, including less than 1 acre of cottonwood woodlands, 52 acres of will owl alder 
shrubland, 146 acres of meadow, 247 acres of sagebrush steppe, 20 acres of open 
water, and 16 acres of wetlands. Proportionally smaller amounts of these habitats 
would be lost for the 420-acre version without a minimum pool. 

• 482/420 acres of elk winter/yearlong, mule deer spring/summer/fall, and pronghorn 
antelope spring/summer/fall ranges would be lost by inundation. 

• Approximately 8.4/7.4 miles of Class ill permanently flowing and 2.3/2.0 miles of 
Class IV intermittent stream habitat would be eliminated by inundation. 

• 143/130 HU for trout production would be lost by inundation. 

• Fish movement along the length of Savery Creek would be blocked by the dam. 
Upstream fish populations would be isolated. 

• Potential stream fishing opportunities would be lost on 8.417.4 miles offree
flowing stream. 

• 10.7/9.4 miles of stream visual setting would be eliminated. 

4.11.2.3 Dutch Joe Dam and Reservoir 
• Stream flows in Savery Creek would be depleted during spring high-flow periods. 

The maximum average monthly depletion would be approximately 96 cfs in April 
which represents a 40 percent reduction in normal flow at the diversion point. 
Maximum depletion of the Little Snake River at Dixon would be a similar amount 
but would represent only a 12 percent reduction in flow. The average annual of 
the amount of water lost from the Little Snake River would be 9,114 AF. 
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• As currently designed with only a deepwater release, water temperature 
downstream of the reservoir would, at times, be decreased or increased relative to 
seasonal norms. 

• Four hundred and fifty acres of wildlife habitat would be lost including 109 acres 
of meadow, 331 acres of sagebrush steppe, 2 acres of open water and 3.2 acres of 
wetlands. 

• Four hundred and fifty acres and 125 acres of mule deer and pronghorn antelope 
crucial winter range, respectively, would be lost by inundation; this loss is not 
mitigable. 

• Approximately 4.4 miles of Class IV intermittent stream habitat would be 
eliminated in Dutch Joe Creek. 

• 4.4 miles of stream visual setting would be eliminated. 

4.12 RELATIONSHIP BETWEEN SHORT-TERM USES 
AND LONG-TERM PRODUCTIVITY 

The water supply alternatives identified in this EIS would have varying degrees of effect on the 
use of resources and productivity. The proposed dam and reservoir would provide a dependable, 
long-term water supply for late-season supplemental irrigation and municipal purposes. Long
term agricultural productivity would be increased by the additional water available later in the 

, growing season. Project facilities would be developed to provide opportunities for lake-based 
recreation activities. Aquatic and riparian ecosystems could benefit from increased streamflow 
during the summer growing season. Increased agricultural productivity and lake-based recreation 
would provide long-term economic gains to the region. 

Short-term resource commitments include the manpower and construction equipment required for 
the duration of construction activities. Some vegetation would be removed in areas that would 
not to be inundated. This loss would represent a short-term cOmmltment of resources until 
revegetation occurs. Associated with this vegetation removal would be some soil loss through 
erosion, a decrease in soil moisture, and the displacement of wildlife through loss of habitat. 
Suitable habitat adjacent to the project site would be temporarily lost to those wildlife species that 
are intolerant of construction activity. 

Short-term gains in productivity would include a temporary economic stimulation in nearby towns 
and in the construction industry. Cultural survey requirements would lead to the identification 
and possible recovery of cultural and archaeological artifacts from NRHP eligible sites. This 
anthropological activity could contribute to the cultural understanding of the area. 
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Long-term commitments of resources would include the conversion of project area lands from 
agricultural uses to project purposes. Undisturbed land converted to project uses would result in 
a long-term loss of wildlife habitat. Current habitat resource utilization patterns would be 
modified by the presence of the reservoir and access roads. Animals such as mule deer, elk, and 
pronghorn antelope could alter migration routes and reproductive habits as a result of the project. 
Populations of fish adapted to a stream environment would be replaced by those species 
supported by a lake environment. Cultural and mineral resources left under the dam and reservoir 
would be lost for the duration of the project or eliminated. 

4.13 IRREVERSIBLE AND IRRETRIEVABLE 
COMMITMENT OF RESOURCES 

Any of the proposed dams and reservoirs would permanently change the natural land contours of 
the affected creek area. Clearing, cuts, fills, and borrow extraction would result in modifications 
to the landscape. Some soils would be lost during construction because of erosion. Improved 
access to the area would permanently alter the opportunity for remote area recreational uses. 
Revenues generated from grazing leases and grazing rights on lands and easments purchased for 
the project would be lost. 

Construction and operation would result in the permanent committed to the project of building 
materials and supplies, such as borrow material, steel, and concrete. 

Energy expended on the project would not be available for other uses. Petroleum-based products, 
including gasoline, diesel fuel, lubricants, and antifreeze, would be consumed during construction. 
Operation and maintenance of the project facilities would also require the commitment of lesser 
amounts of energy. The project would result in a commitment of manpower. Considerable 
efforts and funds have already been expended on planning and design of the project. 

Approximately 370/330 acres of wildlife habitat would be irretrievably committed by the 
Sandstone alternative, 482/420 acres by the High Savery alternative, and 450 acres by the Dutch 
Joe alternative. Existing terrestrial habitat would be converted to an aquatic ecosystem. In 
addition, some natural stream environment would be converted to a reservoir ecosystem. The 
clearing of vegetation and imposition of project features would cause a readjustment in the 
wildlife carrying capacity of the area. When the reservoir begins to fill, some small mammals and 
reptiles would be unable to relocate quickly enough to survive. 

Unrecovered archaeological and historical resources would be irretrievably lost. 
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4.14 CUMULATIVE IMPACTS 

Cumulative impacts are those effects on resources from the proposed action or alternative added 
to the effects on those same resources from the past, present, and reasonably foreseeable actions 
of others. 

4.14.1 SUMMARY OF INCREMENTAL IMPACTS 
The primary impacts of the water supply alternatives for LSSIWSP would be the direct loss of 
terrestrial habitat at the dam and reservoir sites and changes in streamflow in Savery Creek and 
downstream in the Little Snake, Yampa, and Green rivers in the Upper Colorado River Basin. 
The amount of land inundated would range from 330 to 482 acres. Depending on the alternative, 
the vegetation communities that would be inundated include sagebrush steppe, meadow grassland, 
riparian cottonwood, riparian willow/alder, aspen and fir/aspen forests, and emergent, 
scrub/shrub, and forested wetlands. All of these communities are of less than optimal quality for 
wildlife because of cattle grazing. The Sandstone and Dutch Joe sites are within crucial winter 
ranges for elk, mule deer, and pronghorn antelope. The wetland and riparian communities and big 
game ranges would be mitigated by creation of new commumties of the same type or the 
enhancement of existing communities; crucial winter range for mule deer and pronghorn cannot 
be mitigated. 

The dam and reservoir alternatives would reduce flow in Savery Creek and the Little Snake River 
during the spring when flow is typically high and increase flow downstream in late-summer when 
flow is historically low. Water released in the summer would be diverted for irrigation during its 
transit downstream. The net result would be a depletion of flow in the Little Snake River and all 
other rivers downstream. FWS has calculated the annual depletion to be 7,724 AF. This 
depletion would occur primarily in the spring when streamtlows are typically highest. The Little 
Snake River is habitat for the federally-endangered Colorado pikeminnow and humpback chub. 
The endangered razorback sucker and bonytail are in the Yampa and Green rivers, respectively. 
The flow depletion would be mitigated by a monetary contribution to the Recovery 
Implementation Program for Endangered Fish Species in the Upper Colorado River Basin. These 
monies will be used to: conduct research into determining flow needs, acquire water rights, 
restore habitat, control non-native fish, conserve genetic integrity through development of refugia 
and operation of propagation facilities, monitor existing populations and the impacts of the 
recovery efforts, and increase public awareness (FWS 1996). 

The Sandstone and High Savery water supply alternatives could be built with minimum pools. 
WGFD would manage these minimum pools of High Savery Reservoir to provide a refuge for 
rearing genetically pure brood stock for CRCT. Offspring from these fish would be used to 
rehabilitate CRCT populations in the Little Snake River Basin. If successful, this program could 
prevent the consideration of CRCT for federal listing as threatened or endangered. Establishing a 
CRCT brood stock in Sandstone Reservoir is not feasible and the minimum pool would be used to 
support a recreational fishery. These two alternatives would also provide improvements to 
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downstream habitat, particularly for trout, in the form of reduced water temperature and increased 
flows during the summer. Ifbuilt as currently designed, the Dutch Joe alternative could deliver 
unseasonably cold water to the Little Snake River at the beginning of the late-season supplemental 
irrigation season. 

4.14.2 IMPACTS FROM PAST AND PRESENT ACTIONS 
The land cover at and in the vicinity of the proposed dam and reservoir water supply alternatives 
has been substantially affected by past and present human activity. The principle land use is cattle 
grazing. To improve rangeland, some sagebrush steppe has been burned or sprayed with 
herbicides, and seeded with drought tolerant grasses. Overgrazing has changed the plant species 
composition of rangelands and the physical structure of these habitats by the selective removal of 
the more palatable species or life stages of plants. The lack of restrictions on cattle movement has 
also resulted in the degradation of riparian and wetland communities. The effects of these actions 
has been to reduce the quality of the habitat for native fauna and increase erosion. Initially, the 
construction of one of the water supply alternatives would continue the trend in the destruction or 
degradation of native terrestrial habitats. Mitigation measures, however, would offset the losses 
through the enhancement of existing habitat of the creation of replacement habitat. 

Water resources in the project area have been and are currently being impacted by human activity. 
Water quality in Savery Creek is degraded because of increased erosion and cattle wallowing in 
the stream. The natural flow in the lower portion of Savery Creek has been reduced because of 
the diversion of water for irrigation. These impacts are common to all of the rivers which include 
Savery Creek in their watersheds. Water quantity in the Little Snake River has been further 
impacted by the Cheyenne Stage I and Stage II water supply projects. These projects annually 
divert approximately 20,000 AF of water for municipal use from the upper Little Snake River, 
across the Continental Divide, into the North Platte River watershed. Like the proposed 
LSSIWSP, the Cheyenne Stage I and Stage II projects divert water in the spring during the peak 
runoff period to avoid direct impacts during spawning and summer low flow periods. 

Other water projects in the Colorado River Basin have had significant impacts on water quantity, 
water quality, and native fisheries. Numerous large dams and reservoirs constructed in the 
Colorado River basin for water supply, hydropower, and recreation have resulted in the depletion 
of flows in the Colorado to the point where relatively little flow now reaches the Gulf of Mexico. 
The historic seasonal flow patterns in the Colorado River of spring floods and summer low flows 
have largely been replaced by daily cycles regimented by the needs for hydroelectricity. These 
changes in flow patterns and the interruption of bed load sediment transport have changed the 
physical structure of downstream riverine habitats by replacing sand-bottom habitat with armored 
cobble habitat and preventing the maintenance of sand and gravel bars. Releases of water from 
the bottoms of these reservoirs have locally eliminated the seasonal cycles of temperature and 
turbidity downstream of the dams and replaced them with steady releases of clear, cold water. In 
addition, fish movements were blocked, riverine habitats were replaced by lake habitats, and non
native gamefish were widely introduced. Native fishes were not adapted to these conditions and 
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their numbers have suffered accordingly. Large volume releases from Lake Powell in 1997 were 
the beginnings of an attempt to restore a more natural hydrologic regimen in the Colorado River. 

With the project, annual peak flows in Savery Creek would still occur in spring, annual low flows 
would continue to occur in the summer, and the water temperature in the Little Snake River 
would not be changed. This project would, however, contribute to the continuing depletion of 
flow in the Colorado River system. The mitigation of upland, riparian, and wetland habitats 
proposed for this project should also result in improvements to water quality and aquatic habitats 
in Savery Creek. 

4.14.3 IMPACTS FROM OTHER FUTURE ACTIONS 
WWDC is planning to develop a series of34 stock reservoirs within the Colorado River 
watershed (Carnevale 1998). Each of these reservoirs would have a capacity of less than 10 AF. 
Annual cumulative flow depletions from these ponds would be approximately 600 AF, primarily 
attributable to evaporation (Anderson 1998). 

The LSRWCD is implementing the Savery Creek Watershed Improvement Project in 1998. This 
project is designed to reduce non-point source degradation of water quality in Savery Creek 
through improvements to rangeland, riparian, and aquatic habitats (Hicks 1998). The efforts of 
this project would complement the mitigation activities proposed for LSSIWSP. 

The populations of Carbon County and the small towns in the vicinity of the LS SIWSP have been 
declining or stable. The proposed water supply project is not likely to reverse that trend. 
Therefore, no major changes in land use caused by commercial or residential development are 
anticipated to occur in southern Carbon or northern Moffat counties in the foreseeable future. 

4.14.4 SIGNIFICANCE OF CUMULATIVE IMPACTS 
The mitigation proposed for the loss of vegetation communities and wildlife ranges caused by 
LSSIWSP would complement the rangeland improvement efforts being conducted by the Little 
Snake River Conservation District. Construction of the High Savery reservoir with a minimum 
pool would have a highly significant, positive, cumulative impact on WGFD's efforts to restore 
CRCT in Wyoming by providing a site for rearing genetically pure brood stock. The dam and 
reservoir alternatives, however, would result in a depletion of flow in the Little Snake River. 
Flow depletions have been identified as a factor contributing to the decline of native fish species in 
the Colorado River system and maintenance of flows is a central goal in the recovery plan for the 
endangered Colorado pikeminnow, razorback sucker, bonytail, and humpback chub (FWS 1996). 
The proposed water supply alternatives; therefore, would have a significant, adverse, cumulative 
impact on flows in the Upper Colorado River Basin. 
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CHAPTER 5 
COORDINATION AND PUBLIC INVOLVEMENT 

5.1 INTRODUCTION 

The National Environmental Policy Act (NEP A) requires federal agencies to follow a process of 
environmental analysis, consultation, disclosure, and public involvement when taking actions such 
as construction, funding, or permitting of projects. The process is intended to identify the 
significant impacts to the human environment and provide an opportunity for interested 
individuals, organizations, and government agencies to participate in the analysis and to be 
informed of the proposed action and its effects. F or actions with a high probability of significant 
adverse environmental impact, the centerpiece ofNEP A analysis is the Environmental Impact 
Statement (EIS). Although the Little Snake Supplemental Irrigation Water Supply Project 
(LSSIWSP) would be constructed without federal funding, federal action would be required for 
issuance of a permit pursuant to Section 404 of the Clean Water Act. This permit regulates the 
placement of dredge or fill materials in waters of the United States. In this case, fill material 
would be placed in Savery Creek or Dutch Joe Creek to create a dam or diversion structure. The 
U. S. Army Corps of Engineers (Corps) is the federal agency responsible for the administration of 
Section 404 and serves as the agency responsible for conducting the NEP A process for the 
LSSIWSP. On June 4, 1994, the Corps published a Notice of Intent in the Federal Register to 
prepare an EIS for the LSSIWSP. 

5.2 PUBLIC INVOLVEMENT 

The initial mechanism for public participation in NEP A is the scoping process. The purpose of 
scoping is to identify significant environmental issues that require study, sort out insignificant 
issues, and thereby focus the scope of the environmental document. High priority was given to 
public involvement from the early stages of this project. A thorough program was prepared to 
provide information and to receive input from residents in the communities where the proposed 
action would be carried out. The public involvement plan included public meetings, informational 
handouts, publication of public meeting notices, and media releases and briefings. In addition, 
public comment was solicited on the Draft EIS and the Section 404 permit application. 

5.2.1 PUBLIC MEETING NOTICES 
Notices for the public scoping meeting were published in the following newspapers: 

• 
• 

Rock Springs Daily Rocket-Miner 
Wyoming Tribune Eagle 
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• 
• 

Rawlins Daily Times 
. Casper Star-Tribune 

5.2.2 PUBLIC SCOPING MEETING 

Final Environmental Impact Statement 

July 6, 1994 
July 3, 1994 

A public scoping meeting held in the multipurpose room of the Little Snake River School in 
Baggs, Wyoming, on July 13, 1994 was attended by approximately 75 people. Attendees were 
given handouts which included a project description, discussion of project purpose and need, and 
a list and map of alternative reservoir sites. After a brief introduction to the project by the Corps, 
the attendees were organized into small discussion groups. Each group was facilitated by a 
representative of the Corps, U.S. Fish and Wildlife Service (FWS), Wyoming Game and Fish 
Department (WGFD), or Bums & McDonnell, Inc (B&McD). The main issues raised at the 
meeting involved the need for the project and the environmental effects of flooding a large area. 
Other issues were economic benefits, recreational uses, riparian water rights, and irrigation 
impacts. At the end of the meeting, the Corps outlined the schedule for the EIS and invited the 
public to submit additional written comments by August 15, 1994. 

5.2.3 DRAFT EIS 
Comments received from the public and government agencies as a result of the scoping meetings 
were used to tailor the content of the EIS so that issues specific to this project and the potentially 
affected population were addressed. Examples of issues raised by the public and government 
agencies were the use of groundwater as a source of late-season irrigation water, impacts of 
selenium from the Ketchum Buttes area, and impacts on specific threatened, endangered, and 
state species of special concern (See Appendix F for a detailed list of issues.). 

Notices of availability of the Draft EIS (OEIS) and public meeting were published in the Federal 
Register and in area newspapers. These notices informed the public that the DEIS was available 
for review, where it could be viewed, and when and where the public meeting would be held. The 
public was also invited to submit written comments on the DEIS until October 5, 1998. Copies of 
the DEIS and requests to submit written comments by October 5, 1998 were also sent to the 
cooperating agencies. 

5.2.4 404 PUBLIC NOTICE 
The notice of Wyoming Water Development Commission's (WWDC) application for a Section 
404 permit were published in area newspapers. These notices included a statement that the 
application was available for public inspection, locations where the public could view the 
application, where and when the hearing would be held, and an invitation to the public to submit 
written comments. 

5.2.5 COMBINED PUBLIC MEETING AND SECTION 404 HEARING 
Combined public meetings for the DEIS and public hearings for the Section 404 permit were be 
held shortly after the DEIS was made available for review. These combined public meetings were 
scheduled for September 23, 1998 in Baggs, Wyoming, September 29, 1998 in Rawlins, 

5-2 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Wyoming, and September 30, 1998 in Cheyenne, Wyoming. The purpose of these meeting were 
to: 

• present the conclusions of the DEIS and Section 404 application to the public 
• provide an opportunity for the public to comment. 

5.2.6 FINAL EIS 
Comments on the Draft EIS received from the public and the cooperating government agencies 
have been addressed in the Final EIS (FEIS). A Notice of Availability will be published in the 
Federal Register and the Final EIS distributed. After 30 days, a Record of Decision will be 
prepared and issued. If the Corps approves WWDC's Section 404 permit application, the Corps 
will issue the Section 404 permit and construction of the project can begin. 

5.3 AGENCY COORDINATION 

5.3.1 SCOPING MEETINGS 
The project kick-off meeting for the LSSIWSP Third-Party EIS was held at the B&McD Denver 
office on May 25, 1994. Attendees included representatives from the Corps, WWDC, U.S. 
Environmental Protection Agency (EPA), and FWS. The meeting was held in two sessions. A 
morning session was held with B&McD and WWDC to discuss the role of the third-party 
contractor and coordination with WWDC. The afternoon session included the Corps, EPA, and 
FWS and covered the scope of work and coordination of future agency and public meetings. 

On July 13, 1994, WWDC conducted a site visit for the cooperating agencies and other interested 
parties. Parties in attendance included representatives from the Corps, WWDC, B&McD, EPA, 
WGFD, FWS, and the Little Snake River Conservation District (LSRCD). Sites visited included: 

Lower Willow Creek 
Upper Slater Creek 
Old Upper Savery 
Dutch Joe 

Upper Willow Creek 
Middle Battle Creek 
Big Gulch 

Pot Hook 
Sandstone 
High Savery 

These sites were selected because they had the greatest potential to remain primary alternative 
reservoir sites. These visits were intended to give agency personnel and interested parties the 
opportunity to view the various sites and their natural attributes. Issues raised during the site visit 
included impacts from inundation, minimum flow releases, and dam construction issues. 

An additional agency scoping meeting was held on July 14, 1994 in Cheyenne, Wyoming. The 
meeting convened at 1 :00 pm in the Capital Building. Agencies in attendance included 
representatives from the Corps, WWDC, B&McD, Wyoming. State Engineer's Office, Wyoming 
Attorney General's Office, WGFD, USGS, and FWS. The purpose of the meeting was to provide 
agencies the opportunity to express their concerns and identify issues they believed needed to be 
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addressed in the EIS. Issues identified included downstream impacts on federally-listed 
endangered fish species and state species of special conce~ impacts on wildlife from construction 
activities, dam safety, and possible accumulation of trace metals in the reservoir. 

On July 25, 1994, representatives from B&McD and WWDC met with WGFD in the morning and 
with FWS in the afternoon to discuss wildlife and fisheries issues within the proposed project 
area. The main concerns were elk and deer crucial winter range for the herds that use the 
geographic area from Baggs to Sarasota, Wyoming, and winter in the Little Snake Valley 
Complex near Rawlins. Impacts to threatened and endangered species were also discussed at 
these meetings. 

5.3.2 PROJECT MEETINGS AND OTHER COMMUNICATIONS 
Meetings among the Corps, WWDC, B&McD, EPA and cooperating agencies were held on 
November 29, 1994; March 22, 1995; August 22, 1995; February 1, 1996; November 19, 1996; 
January 27, 1997; March 19, 1997; January 20, 1998, June 22, 1998, and August 12, 1999 to 
discuss and resolve questions concerning preparation of the EIS and related procedures. 
Meetings, as a form of inter-agency coordination, were supplemented with frequent telephone 
(person-to-person and conference) and facsimile communications. 

5.3.3 FORMAL CONSULTATIONS 
During the course of preparing the EIS, state and federal agencies provided necessary data for 
assessing impacts to sensitive habitats, wildlife, and fisheries, and for planning mitigation. The 
FWS was consulted, as required by Section 7 of the Endangered Species Act, for their 
concurrence on the likely impacts to federally listed threatened or endangered species and their 
recommendations for mitigation. Analyses of impacts and mitigation for fish and wildlife were 
conducted by WGFD for each of the three final alternatives. The State Historic Preservation 
Officer in Wyoming was consulted, pursuant to Section 106 of the National Historic Preservation 
Act of 1966, for concurrence regarding the affects on cultural resources at the sites and potential 
mitigation. 

5.3.4 REVIEW OF EIS CHAPTERS AND DOCUMENTS 
The chapters of the EIS and supporting documents were reviewed for technical content, scientific 
rigor, accuracy, completeness, and consistency by the project sponsor, the lead agency, the third
party contractor, and the cooperating agencies. The Corps provided final technical and other 
quality reviews and is responsible for the content of the EIS. 

5.3.4.1 EIS Chapters 
Each principal chapter of the DEIS was subjected to a sequential review and revision process 
before being incorporated into the DEIS. The first review was by the Corps and WWDC. After 
their comments were addressed, each chapter was submitted to the cooperating agencies (Table 
5-1) for review and comment. Final revisions were made under the direction of the Corps. 
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Federal 

Wyoming 

Colorado 

Local 

Table 5-1 

COOPERATING AGENCIES 

U.S. Environmental Protection Agency, Region 8 
U.S. Fish and Wildlife Service, Wyoming and Colorado offices 
Bureau of Land Management, Rawlins District 
U. S. Geological Survey 
U.S. Forest Service 

Environmental Quality Department 
Game and Fish Department 
State Engineer's Office 
State Historic Preservation Office 

State Engineer's Office 
Division of Wildlife 

Little Snake River Conservation District 
Savery-Little Snake Water Conservancy District 

5.3.4.2 Supporting Documents 
A number of studies in support of the EIS were performed by the third-party contractor and other 
organizations (Table 5-2). These studies were independently reviewed by the Corps for technical 
adequacy. 

5.4 ISSUES IDENTIFIED THROUGH THE SCOPING PROCESS 

Based on public and agency comments received, 162 issues were identified. Of these, 124 issues 
were considered significant and appropriate to include in the EIS. Thirty-eight issues were 
considered beyond the scope of the EIS. Major issues raised that were considered within the 
scope of the EIS included: 

• the use of groundwater or conservation as an alternative to a reservoir 
• the suitability of the geology at the Sandstone site for a dam 
• the impacts of changes in the flow regimen in Savery Creek 
• the high quality of habitat that would be lost if the Sandstone alternative were 

developed 
• impacts on and mitigation for fish and big game habitat 

5-5 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Table 5-2 

EIS SUPPORTING DOCUMENTS 

Title Author(s) Organization Year 

Class 1 Cultural Resources Inventory of the 1. Tyler Frontier Archaeology 1995 
Sandstone Dam and Reservoir Alternative 

Class ill Cultural Resources Inventory of the High K. Quick andP. Light Frontier Archaeology 1995 
Savery Alternative 

Class III Cultural Resources Inventory of the Dutch K. Quick and R. Frontier Archaeology 1995 
Joe Alternative Rosenberg 

Computer Modeling Study of the Water T. Hanlin and P. Rechard Western Water 1996 
Temperature Within and Releases from the Consultants, Inc. 
Proposed Sandstone and Dutch Joe Reservoirs 

Peak Day Flow Analysis for the Sandstone and T. Hanlin and P. Rechard Western Water 1996 
Dutch Joe Reservoirs Consultants, Inc. 

Cost estimates for the Sandstone, High Savery and V. Anderson States West Water 1997 
Dutch Joe alternatives (3 reports) Resources 

Corporation 

Fish and Wildlife Impact Analysis ~nd Proposed T. Annear, G. Butler, T. Wyoming Game and 1997 
Mitigation: Sandstone and Dutch Joe Alternatives Collins, P. Deibert, and Fish Department 

G. Frost 

Fish and Wildlife Impact Analysis and Proposed T. Annear, G. Butler, T. Wyoming Game and 1997 
Mitigation: High Savery Alternative Collins, P. Diebert, and Fish Department 

G. Frost 

Computer Modeling Study of the Water T. Hanlin and P. Rechard Western Water 1997 
Temperature Within and Releases from the Consultants, Inc. 
Proposed High Savery Reservoir 

Peak Day Flow Impact Analysis for High Savery T. Hanlin and P. Rechard Western Water 1997 
Reservoir Consultants, Inc. 

Conveyance Loss Analysis for High Savery T. Hanlin and P. Rechard Western Water 1997 
Reservoir Consultants, Inc. 

Addendum, Class III Cultural Resources of Bums & M. Latham and T. Seacat Burns & McDonnell 1997 
McDonnell, Little Snake Supplemental Irrigation 
Water Supply Project EIS , High Savery Dam and 
Reservoir Alternate, Carbon County, Wyoming 
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Table 5-2 

EIS SUPPORTING DOCUMENTS 

Title Author(s) Organization Year 

Wetland Determination for Wyoming Water F. Norman Burns & McDonnell 1998 
Development Commission Little Snake 
Supplemental Irrigation Water Supply Project, 
Wyoming. 

Basic Seismological Characterization for the Little IC. Case Wyoming State 1999 
Snake Supplemental Irrigation Water Supply Geological Survey 
Project, Southern Carbon County, Wyoming. 

Class ill Cultural Resource Inventory and M. Latham Bums & McDonnell 1999 
Evaluation of Eleven Prehistoric Sites Within The Engineering 
High Savory Locality at the Proposed High Savery 
Dam and Reservoir Alternative, Carbon County, 
Wyoming. 

Native American Consultation Concerning Cultural S. Deaver andP. Walker- Ethioscience, Inc. 1999 
Resources in the Little Snake Supplemental Kuntz 
Irrigation Water Supply Project High Savery 
Alternative. 

• impacts on federally-listed threatened or endangered species and state species of 
special concern 

• impacts to local land owners 
• economic and ecological cost-benefit ratio 
• recreation benefits from a new reservoir 
• loss of an aesthetically pleasing tract of land at the Sandstone site. 

The public and agency scoping process and the specific issues identified are detailed in the 
Scoping Summary (Appendix F). 

5.5 EIS PREPARATION TEAM 

An interdisciplinary team of qualified federal and state government personnel and consultants was 
responsible for the preparation of the LSSIWSP EIS. 

5.5.1 FEDERAL LEAD AGENCY 
The U.S. Army Corps of Engineers, Omaha District was the lead federal agency for this project. 
The Corps was the lead agency because the project would require issuance by this agency, 
pursuant to Section 404 of the Clean Water Act, of a permit to place fill material in waters of the 
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United States. The lead agency operated out of the Omaha District office, Omaha, Nebraska. 
The Corps staffwho contributed to the EIS are listed in Table 5-3. 

Table 5-3 

EIS PREPARERS AT THE CORPS OF ENGINEERS, OMAHA DISTRICT 

Years Experience and 
Name Education and Discipline Expertise EIS Role 

Richard Gordon MS Sanitary Engineering, BS 24, EIS studies and engineering EIS/404 oversight 
Civil Engineering 

Candace Gorton Graduate work in EIS Studies, 13, EIS studies and biology EIS study director 
BS Biology 

Patsy Freeman BS Biology 5, EIS studies EIS technical 
manag~r 

Rodney Schwartz BS Mechanical Engineering, 5, EIS studies~ 30, engineering 404 project manager 
MSMPA 

Chandler Peter BS Biology 11, wetlands ecology and 404 field review 
environmental studies manager 

Diane Karnish Graduate work in Economic 9, economics Economist 
Studies, BBA Management, 
BS Economics 

Doug Pendrell BS Geology 24, geologic studies and Hydrogeology review 
investigations 

Sandra Barnum MA Museum Science, MA 13, archeology Archeologist 
Anthropology, BS Sociology/ 
Anthropology 

Michael Kelly MS Civil Engineering, BS 25, civil engineering and dam Dam safety 
Civil Engineering safety 

5.5.2 APPLICANT 
The Wyoming Water Development Commission is the sponsor of the LSSIWSP. It is their 
application for a dredge and fill permit which triggered the preparation of the EIS. The staff at 
WWDC who contributed to the EIS are listed in Table 5-4. 

5.5.3 THIRD-PARTY CONTRACTOR 
Bums and McDonnell, Inc., Kansas City, Missouri, was the third-party consultant which had 
primary responsibility for preparation of the EIS. The contributors and their role and expertise 
are listed in Table 5-5. 
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5.5.4 ADDITIONAL CONSULTANTS 
Additional expertise was brought to bear on the project in the areas of archaeology, hydrology, 
and reservoir design and construction. These consultants and their credentials are listed in Table 
5-6. 

Table 5-4 

EIS PREPARERS AT THE WYOMING WATER DEVELOPMENT COMMISSION 

Name 

Mike Besson 

Mike Carnevale 

Phil Ogle 

Name 

Robert Sholl 

Fred Pinkney 

Greg Howick 

Steve Thornhill 

Frank Norman 

Doug Mitchell 

Education and Discipline 

BA Secondary Education, BS 
Civil Engineering 

Years Experience and 
Expertise EIS Role 

21, water resources engineering EIS oversight, 
technical review, 
project funding 

MS Zoology, BS Fisheries 21, fisheries biology, water Project manager 
Biology quality, environmental planning 

BS Wildlife Mgmt., MS Range 25, environmental and water Project manager 
Science resource planning. 

Table 5-5 

EIS PREPARERS AT BURNS & MCDONNELL, INC. 

Years Experience and 
Education and Discipline Expertise EIS Role 

MS Botany, BS Botany 29, environmental impact Third party EIS 
analysis oversight, quality 

assurance, scoping 

PhD Plant Ecology and 29, environmental impact Third party EIS 
Statistics, MS Range Ecology, analysis and water resources manager, agency 
BS Range Science studies, NEPA compliance liaison, quality 

assurance 

PhD Biology, MS Zoology, BA 21, limnology and aquatic Assistant EIS 
Biology ecology manager, aquatic 

ecology, limnology 

MS Biology, BS Biology 9, wildlife ecology, Wildlife, threatened 
environmental assessment or endangered species 

MA Botany, BS Systematics 9, wetland ecology Wetland delineation 
and Ecology and mitigation 

MS Biology, BS Biology 9, fisheries biology, Fisheries biology 
environmental permitting 
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Name 

Gene Foster 

Cyril Welter 

Mary Latham 

Todd Seacat 

lohnDunham 

Ryan Boyce 

Organization 
Name 

Table 5-5 

EIS PREPARERS AT BURNS & MCDONNELL, INC. 

Education and Discipline 

MS Water Resources 
Engineering, BS Civil 
Engineering 

Graduate studies in Landscape 
Architecture, MS Urban and 
Regional Planning, BA 
Economics 

Years Experience and 
Expertise EIS Role 

20, hydrologic analysis, facilities Hydrology 
siting, permitting 

21, socioeconomic impact 
analysis, environmental 
assessment 

Socioeconomics, 
quality assurance 

MA Anthropology, BA History 9, cultural resources management Cultural resources 
and Government surveys and 

evaluation 

MA Anthropology, BA 
Anthropology 

PhD Geography, MS 
Geography, BA Geography 

6, cultural resources surveys, 
testing, and mitigation 

6, Geographic Information 
Systems (GIS), remote sensing, 
site analysis and modeling 

MA Geography (pending), BA 4, GIS and remote sensing 
Environmental Studies 

Table 5-6 

OTHER EIS CONTRIBUTORS 

Cultural resources 
surveys and 
evaluation 

GIS, mapping 

GIS, mapping 

Education and 
Discipline 

Years Experience and 
Expertise EIS Role 

Western Water Consultants, Inc. 

Todd Hanlin MS Ci~ Engineering, 
BS Civil Engineering 

Paul Rechard MS Civil Engineering, 
BS Civil Engineering 

States West Water Resources Corporation 

Victor Anderson MS Hydraulics, BS Civil 
Engineering 

Wyoming Game and Fish Department 

Thomas Annear MS Aquatic Ecology, BS 
Fisheries Biology 

11, Water supply systems 
planning, hydrologic analysis 
and engineering, 

41, Water rights, water 
resources planning and 
development 

26, water resources design 

20, instream flow studies and 
fisheries management 

5-10 

Hydrology modeling, reservoir 
design 

Hydrology modeling, reservoir 
design 

Construction cost estimation 

Fisheries impact analysis 



Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Table 5-6 

OTHER EIS CONTRIBUTORS 
Organization Education and Years Experience and 
Name Discipline Expertise EIS Role 

Gary Butler MS Range Management, 29, wildlife habitat Wildlife mitigation analysis 
BS Wildlife Management development 

Tom Collins MS Environmental 24, wildlife impact assessment Impact and mitigation report 
Physiology, BS coordinator, policy and 
WildlifelFisheries mitigation analysis 
Management 

Pat Deibert PhD Wildlife Ecology, 14, wildlife ecology and impact Wildlife impact analysis 
MS Biology, BA Ecology assessment 

Grant Frost MS and BS Wildlife and 6, geographic information Field collection of wildlife 
Range Resources systems data, mitigation analysis, 

report preparation 

Frontier Archaeology 

Kelly Quick BA Anthropology, BA 9, archeological surveying and Cultural resources surveys and 
Geology testing, geology of Rocky evaluation, report preparation 

Mountains region 

James Tyler BAHistory 10,archeologicalsurveying ~tural resources surveys and 
and testing evaluation, report preparation 

Robert Rosenberg1 not available not available Cultural resources surveys and 
evaluation, report preparation 

Patrick Light1 not available not available Cultural resources surveys and 
evaluation, report preparation 

James Welch MA Public Archaeology 12,culturalresources Archaeology project 
inventories, testing and management 
excavation, NRHP evaluation 

Wyoming Geological Survey 

James C. Case BS Geology 26,geology, geological hazards Earthquake evaluation 

IThis company is no longer in business, the current whereabouts of the individual is unknown, information on 
his credentials could not be obtained. 
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5.5.5 OTHER CONTRIBUTORS 
The following individuals contributed information to the EIS as personal communications through 
telephone or written contact: 

• Breadehoft, R. VV(}F1),Cheyenne, VVyoming 
• Brockman, S. FVVS, Cheyenne, VVyoming 
• Carroll, D. U.S. Forest Service, Medicine BowlRoutt National Forest, 

Brush Creek-Hyden District, Saratoga, VVyoming 
• Chick, N. Colorado Department of Health, Denver, Colorado 
• Corn, S. users, Division of Biological Resources, Fort Collins, 

Colorado 
• Hauff, J. VVyoming State Parks and Historic Sites, Cheyenne, 

VVyoming 
• Hicks, L. Little Snake River Conservation District, Baggs, VVyoming 
• Jackson, L. U. S. Bureau of Land Management, Rawlins, VVyoming 
• Jennings, M. FVVS,Cheyenne, VVyoming 
• Kotter, K. U.S. Bureau of Land Management, Rawlins, VVyoming 
• Oedekoven, O. VV(}F1),Cheyenne, VVyoming 
• Schick, B. VVyoming Department of Environmental Quality, Air 

Quality Division, Cheyenne, VVyoming 
• Stockdale, R. VVyoming State Engineer's Office, Cheyenne, VVyoming 
• Vigil, N. Natural Resources Conservation Service, Carbon County, 

VVyoming 
• VVhite, J. VV(}F1), Cheyenne, VVyoming. 

5.6 COMMENTS RECEIVED ON THE DEIS AND RESPONSES 
The comment period for the DEIS was open from January 25 through March 26, 1999. The 
Little Snake Review Conservation District requested and received an extension to submit their 
comments by April 26, 1999. The EPA requested and received an extension to submit their 
comments by May 10, 1999. By the end of the comment period, the Corps had received a total of 
34 written comments from federal, state, and local agencies; special interest groups; and 
individuals or families. These letters and the Corps' responses to these comments are attached on 
the following pages. The transcripts of the public hearings can be fond in Appendix H. 

5.6.1 LETTERS 
The Corps received written comments from three federal agencies, seven state agencies, one local 
agency, two special interest groups, and 17 individuals or families. 
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United States Department of the Interior 

OFFICE OF THE SECRETARY 

ER 98/539 

Ms. Candace M. Thomas 

Oalc. o(Zn'liroDllltDCa) Policy anel ComplbDC"· 
DeAv.r Fedual Clnter. BuildiDIJ 56. Room 1003 

P.O. Bo. 25001 0).101) 
Duv.,. Coloma 80215.0001 

Chief, Env1ronmental Analysis Branch 
u.s. Army Corps of Engineers 
215 Harth 17~ Street 
Omaha. Nebraska 68102-4978 

Dear Ms. Thomas: 

September 29, 1998 

The Department of the Interior has rev1ewed the Draft Environmental Impact 
Statement (OEIS) for the proposed Little Snake Supplemental Irrigation Water 
Supply Project (project) in Carbon County. Wyoming, and has the following 
comments. 

DRAFT EIS 

Genera] Comments 

The OEIS does not adequately address downstream impacts of project operation. 
There is insufficient discussion of the impact of project operatfons on 
changes 1n sediment transport, channel mOrphology, and related riparian and , 
wetland processes. The DEIS does state that reduced wash load in releases 
from the dam may contribute to either down-cutting or lateral channel 
movement, and drop structures are proposed to control this, though there are 
no specific plans. Details of i_pacts and specifiC methods of avoiding or 
off~~tt1ng these impacts must be developed and included in the final EIS 
(FE IS) • 

Project operation will flatten the seasonal hydrograph. shifting flows from I 
spring to mid-summer. This will lead to fewer days of out-of-bank flows ~ 
combined with higher base flows for longer periods, both of which are likely 
to increase the rate of channel changes. A thorough analysis and discussion 
of these affects should be included in the FEIS. 

Vegetation is likely to change 1n response to reduced quantity of depOSition I!S 
of fines. shifting the mean date of peak dafly flows, and increaSing the 
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I. An extensive channel scour/deposition analysis was not completed for any of the 
alternatives. Channel scour/deposition is a function of water velocity and substrate size. 
(Rosgen 1996). Velocity is primarily a function of channel slope and roughness (Simons 
and Senturk 1977). To estimate the amount of scour/deposition that will occur requires a 
considerable amount of channel morphology measurements including: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 

Substrate size analysis. 
Stream bank materials analysis. 
Stream bank vegetative cover analysis, 
Channel slope, 
Channel length, 
Channel sinuosity, 
Water velocities, and 
Water surface elevations. 

These parameters must be measured at numerous locations for several miles downstream 
from the dam at several flows. Modeling is then performed to calculate the impact of the 
flow changes on the selected reaches. This is a time consuming and very costly 
undertaking that is traditionally deferred until final design of the dam when the applicant 
is certain that all the necessary permits and approvals will be issued. 

The scour/deposition analysis will be completed in final design of the dam. The study 
will determine the location and type of structures that will be required to mitigate the 
impacts of reservoir operation on the stream channel below the dam. These mitigation 
measures will be designed and constructed to the satisfaction of the Corps in consultation 
with the FWS, the WGFD, and the LSRCD. 

Hydrology analyses completed by Burns & McDonnell and Western Water Consultants 
for the WWDC were extensively reviewed by the Corps and are included in the EIS. 
Table 4-7 of the EIS presents changes in monthly stream discharge caused by 
development of the High Savery alternative. Table 4-9 shows the expected changes to 
peak flows.call<;ecl by clam operation ar several 1oc3t;Cr.:- ~Q·.'.'~<;;rea~ ~:' S"""l}' .. f're-:k. 
Except for the reach from the proposed dam to the confluence with Little Savery Creek, a 
distance of approximately three stream miles, project operations will not dramatically 
change the existing peak flow characteristics of Savery Creek. The frequency and 
duration of peak flows in Savery Creek at the dam s~te is affected by the project with the 
frequency decreasing along with number of days these flows occur (Table 4-10). 

Presently, the substrate of the Savery Creek channel downstream from the proposed High 
Savery Reservoir consists of well-armored cobble and gravel. Water velocities in the 
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(Continuation of response I) 
channel downstream from the proposed High Savery Dam to the confluence of Little 
Savery Creek are not expected to change and on average will probably decrease. 
Expected late summer discharges of 50 to 110 cfs from reservoir storage. coupled with 
bypasses of natural inflow to holders of senior water rights. are below average spring 
discharges of 155 cfs (which will be reduced). Channel forming flows occurring under 
natural conditions are considerably higher. Therefore. normal operating flows should not 
increase the rate of channel erosion and are expected to have little impact on channel 
scour. 

Livestock grazing has impacted the channel of Savery Creek below the proposed dam. In 
addition. construction and maintenance of irrigation diversions has resulted in additional 
channel destabilization. These impacts have increased lateral (bank) erosion and down 
cutting. retarded willow and cottonwood regeneration. and decreased channel sinuosity. 
These effects persist for some distance downstream in Savery Creek to the upper reaches 
of Sandstone Canyon. 

Although the diminished sediment load in Savery Creek in the reach from the proposed 
High Savery Dam to the confluence with Little Savery Creek may result in stream bank 
erosion. these impacts will be offset by implementation of the following measures: 

A. 

B. 

c. 

D. 

The reduction in the average stream flow during the high runoff months of April 
and May will reduce the transport capability of the Savery Creek in this reach. 

The increase in the average stream flow during the low flow months of July and 
August (during the growing season) will provide additional opportunity for 
growth of bank stabilizing riparian vegetation. 

Bank protection. grade control. and improvements to irrigation diversions and 
canals are planned for this reach. These improvements are intended to prevent 
further stream bank erosion and provide a better environment for riparian plant 
growth. Final design of these structures will occllr when the WWDC is 
reasonably certain they will receive a permit for the project. At present. structures 
f~r ~"::lde contr01. irrigation diversions. and bank prote~!~nn wiI! be designee! 
concurrently with final design of the reservoir. Construction of these facilities 
will be completed prior to operation of the dam. Money will beset aside in an 
account dedicated to maintain and improve grade control. bank protection. and 
mitigation facilities. The Corps and other appropriate agencies will review the 
design of these facilities. 

The FWS and WGFD have insisted that this area from the dam downstream to the 
confluence of Little Savery Creek be protected from livestock grazing but not 
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height and dura.tion of base flows. Both quant1tative and qualitative ChangeSJ 
to the plant community may occur. Despite the existence of an extensive 
literature on the effects of reservoir operations on downstream wetland and· 
riparian plant communities. there is very little discussion of thfs. Rfparfa 
vegetation is extremely valuable to wildlife in the arid West. lnd impacts 
must be clearly described 1n the FEIS. 

Soeci';, Comments 

Section 3.2.4.3: StructurAl Geology 

Page 3-7: The statement that the mapped faults in the area uhave shown no I ~ 
signs of activity 1n the last 1,000,000 years- needs a reference or scfentific 
evidence to support the conclusion. 

Section 3.2.5: Seismicity 

Page 3-8: The Stone and Webster Engineering Company Report. which detennines ~ 
that the maximum probable earthquake on the Wasatch fault would result in ~ 
onsite effects similar to a Richter Scale (AS) magnitude of 5.0. is an 
unpublished report. Therefore. the FEIS should contain much more extensive 
supporting information to substantiate this statement. 

The statement, -The magnitude of the seismic activity has historically 
averaged about 4.0 RS [Richter scale],- is not clear. Does this mean that the 
largest possible event directly beneath the proposed dam site could be H-4.0; 
or, is this Ms4.0 event considered to be the random, background event that fs 
typically used in most modern seismiC hazard assessments? If the latter, then 
the magnitude is too small. Host contemporary seismic hazard assessments 
would use a considerably larger magnitude earthquake for a random background 
event in this part of Wypqfng. 

The stat~ents, -Faults in the project area show no evidence of movement for 
the last 1,000,000 years. These faults are considered stable with a low 
p~t)bat-il it!' of fHi"ure !!!~VPfl!"!'~ {C'~JEf. 19~~). - :re d1ff~,.!!~t .. :, !"igoro!u'~ 
evaluate without access to the Stone and .~~ster Engineering Report. The FEIS 
should be'modified to contain much more extensive documentation supporting 
these statements. 

Section 3.2.6: HiSS Movements 

A reference is needed for the conclusion that large .ass .ovements in the 
study area were initiated about 10,000 years ago at the end of the last 
glacial period. 
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2. 

3. 

4 

used for riparian mitigation. WWDC may not be able to protect the entire area, especially 
private lands, from grazing. It is the intent of the WWDC to work with local landowners 
to protect Savery Creek and the riparian area; however, private landowners will have to 
be willing cooperators. Wording that describes how streambank protection will be 
achieved will be incorporated as a 404 permit condition. 

Some changes to the stream resulting from operation of the dam and installation of 
mitigation measures would be desirable. A narrower, deeper channel with better 
streambank cover and cooler water should significantly improve fish habitat below the 
dam. 

See above response to comment # 1. The seasonal hydrograph will be flattened and out
of-bank flow events will decrease. The impact this will have on the stream channel is 
difficult to detemtine. At present, out-of-bank flows occur approximately once every 10 
years in the reach immediately below the proposed High Savery Dam. After construction 
of the dam, out of bank flows are predicted to occur only once every 31 years. The 
impacts from the changed hydrology will be offset by implementation of the mitigation 
program and carefully monitored. In the event unforeseen impacts occur, the WWDC has 
agreed to set money aside in an escrow account to correct the problem in a timely manner. 

Grade control and bank protection structures are planned to maintain the existing channel 
morphology and could be designed to regulate and control out-of-bank flows. The volume 
of summer storage releases (discharges in the range of 50 to 110 cfs) will have little 
impact on channel scour as these flows are well below channel forming (flood) flows. 
There will be no riparian habitat monitoring per se. However. the stream channel and 
grade control structures will be monitored for the life of the project to ensure the 
structures are functioning as designed and the stream channel is being maintained. An 
escrow account will be set up by the WWDC to rectify unforeseen problems that may 
arise. Solutions for repairing unforeseen environmental degradation resulting from the 
project will be implemented in consultation with the WWDC, Corps, FWS, WGFD, and 
affected landowners. 

A c0'Tlplet(' review of earth'l:.l~? ;:;;t;"ity b t~c r::g:~n ~! High ~r.·;"'ry r..c.:;c:-~o:r i;:;

presented in Appendix B. James C. Case of the Wyoming Geological Survey prepared 
the summary of earthquake in the project area. The report involved an extensive 
literature search. The document reports that approximately 238 earthquakes have 
occurred within 150 miles of the Little Snake Supplemental Irrigation Water Supply 
Project and the region has had a moderate level of seismicity compared to the rest of the 
state. 
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(Continuation of response 4) 
The last sentence of the last paragraph of 3 2 4 3 Structyral GeolQey has been modified in 
the FEIS by deleting the clause "and has shown no signs of activity in the last 1,000,000 
years." 

5. A complete review of earthquake activity in the region of High Savery Reservoir is 
presented in Appendix B. The following quotation from the report has been includes in 
the FEIS: 

6. 

Damaging earthquakes have occurred and will continue to occur 
in south central Wyoming. A maximum credible random 
earthquake of magnitude 6.25 is postulatedfor the area. In 
addition. exposed active fault systems. within 100 miles of the 
project area. are capable of generating earthquakes in the 
magnitude 6.5 - 7.0 range. 

The largest peak acceleration projected for the project area is 
15%g. That acceleration is derived from placing a random 
magnitude 6.25 earthquake at 15 kilometers from the sites under 
consideration. That acceleration is similar to the J4%g 
acceleration that is derivedfrom the 2.500-year probabilistic 
analysis (2% probability of exceedance in 50 years). Exposed 
active faults. within 100 miles of the project area. are not expected 
to generate peak horizontal accelerations in excess of 1.5% g at 
the project area. This is because the Faults are so distant from the 
sites under construction. 

Based upon the methods of analysis utilized in this report. it is 
recommended that a peak horizontal acceleration of 15%g be 
considered for all dam sites in the Little Snake Supplemental 
Irrigation Water Supply Project Area. The design acceleration 
will be larger. depending on the factor of safety utilized. 1f a 
factor of safety of 1.3 is used. which is common for some types of 
LUIi"i;UCIlOII,-;;'~/: an accelerariu!<of2t;'10I; shuuld be r.(ifisidered 
ill the design of the dam. 

Your comment has been acknowledged and the text modified to reflect your concern. 
Please also see Section 4.2.5. 
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Recent movements and the slope faflures. at rates as much as 4 feet per year, 
at the surface are attributed to destabilizing the base of the slope by I 
erosion. The EIS should conSider the fact that inundation of an active ~ 
landslide by water in a reservoir might increase erosfon at the toe or might 
increase the pore pressure on the lower part of the slip plane, and ultimately 
result in greater instability and more rapid movement. 

S.ction 4.2.4.2.11 wat.r Alternlttves (Se1~tctty Sectton) 

page 4-6: The DElS cites an out-of-date source of information (Algenafssen et 
a1., 1982) to establish the maximum horizontal bedrock acceleration and 
earthquake probabilities for the study area. This 16-year old report has been 
superseded by analyses that contain much more robust information and rigorous 
methodologies. The most comprehensive analysis is reported by: 

Frankel, A., et al. 1996. National Seismic hazard ~ 
maps-Documentation June 1996. U.S. Geological Survey Open-File 
Report 96-532. 

The report, seismic hazard maps. and comprehensive informatton is currently 
available on the World-Wide Web at the following URL: 

http://geohazards.cr.usgs.gov/eq/index.html 

page 4-7: Agafn. the design parameters listed in paragraph 6 are based on 
information in the Stone and Webster Report and cannot be evaluated based on 
information contained in the DEIS. 

Section 4.2.5.3: Mitigation (of mass movements) 

Page 4-8: This section contains a description of stabilfzation plans that 
would be implemented lin the event that more movement of a slide occurs than 
anticipated.- The DEIS fails to define what amount of movement is really 
anticipated and at what point the mitigation measures would be applied. This 
~~::~~t~~n is neede~ in t,h~ mitigation plan. 

page 3-35: Ute Ladies'-tresses Orchid: ThiS threatened plant is now also 
known to occur in Laramie County. Wyoming. 

page 3-38. Northern Goshawk: On June 23, 1998, the Fish and Wildlife Service 
(Service) ca.pleted a status review and issued a -not warranted- 12..-onth 
finding for the northern goshawk. Tberefore,there 1s no need to address 
impacts to this species under Section 3.6.5. -Threatened, endangered. and 
candidate species.-

8 
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7. See response to comment #5. 

8. See response to comment #5. 

9. Movement monuments were placed by WWDC in some of the landslides and monitored 
for several years in the late 1980s and early 1990s. The program has been discontinued. 
The monitoring program determined that the slides were moving slowly at two (2) inches 
per year (Stone and Webster, 1986). If, in the unlikely event, the Sandstone alternative is 
permitted, monitoring will be re-initiated to determine existing background conditions 
and document the rate of movement. If, after construction of the reservoir, the 
~onito~ng progr~ show~d significant acceleration of landslide movements that may 
Jeop.~d.lze reservolf capacIty or may result in catastrophic slump failure(s), then 
stablllzmg measures would developed and taken. 

10. 

11. 

There are three small landslides in the vicinity of the proposed High Savery Dam. 
Because o~ the proximity of bedrock, these are shallow features and, being located within 
the dam prism area will be stabilized by complete removal to the bedrock. 

The information on the Ute ladies' tresses orchid has been noted. The EIS has been 
modified as necessary. 

Northern Goshawk was originally included because it was a Category 2 candidate species. 
The information on the Northern Goshawk has been noted. The EIS has been modified as 
necessary. 
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Page 3-39. Black-footed Ferret: The statement. -, • , the only known 
population of blaCk-footed ferrets is in northwestern Wyoming- 15 incorrect. 

4 

Whfle the populat10n near Meeteetse, Wyoming, was the last known wild ~ 
population. the last fndividuals from th1s population were removed from the ~~ 
wfld and a highly successful captfve breeding program has been undertaken. 
Now. successful reintroductions have been carried out in Montana and South 
Dakota while Wyoming ferrets persist from the 1nitial refntroductions in the 
Shirley Basin. 

Page 4-34. Table 4-14: Statements in the text referencing Table 4-14 and the J ,-tl 
Table are contradictory. Wilt H;gh Savery trap 4 percent or 1.5 percent of \~ 
Yampa River sediment load? 

page 4-36. Sediment Transport: Sedfment transport is a function of both 
sediment supply and sedfment transport capacity. wh1ch 1n turn is directly I 
related to the volume, velocity. and duration of flow. Though the H1gh Save~ a1 
Dam would trap only 1.5 percent (or 4 percent) of the sediment contributed to \~ 
the Yampa River, it may have a much greater impact on sediment transport 
through attenuation of flood flows. Discussion should be added to reflect 
this. 

Page 4-49. Vegetat10n Impacts: While some downstream riparian plant 
communities may benefit from h1gher than normal streamflows. some will not. 
Changes in the seral processes and dominant riparian plant communities are 
likely, Alterations to the natural hydrograph due to project operation 
(reduced spring peak and increased base flows) are likely to inhibit the 
establishment and recruitment of cottonwood and willow seedlings, Discussion 
similar to that on page 4-69 (-Operation of a water supply would change 
downstream flow regimens. -) should be ·incl

o

uded here to identify possible 
impacts. 

Changes in channel morphology are unknown at this time. Changes in sedfment 
transport due to dall operati on may be caused by hOf gher base fl o~ as well 
as sed1ment-free water released frail the dam, No analyses of changes 1n 
sediment transport have been carri ed out, aoti r:nl"r:11J~i"ns that Mf4!ct~ nf 
project operat10n ., •• would probably not extend past the next ~ajor 
sediment-contributing tributary •••• are speculative, In the absence of 
detailed hydrologic studies. careful monitoring of channel changes will be 
necessary after the project is completed and should be required. The 
discussion on page 4-53 (Mlmpacts to downstream vegetation from bank erosion 
• • • • -) acknovledges thiS. Such a lIonitoring progra. should include 
plac.-ent and annual monitoring of permanent channel cross-sections belov the 
da~ for several miles and annual quantftative comparisons of aerial photos. 
This program should be begun at the earliest opportunity to document baseline 
rates of channel change for comparison with post-project changes. 

\~ 

I 
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12. The information on the Black Footed Ferret has been noted. The EIS has been modified 
as necessary. 

13. The listed value of four percent (4%) is in error. The reservoir will actually trap 1.5 
percent of the Savery Creek sediment load. Erosion below the reservoir could be 
somewhat offset as the sediment transport capacity of the stream is diminished by 
reduced stream flows. Channel scour estimates and mitigation measures will be refined 
in final design of the project as discussed in response # 1. 

14. Attenuation of flood flows would be insignificant. The table below shows the magnitude 
of the decrease in stream flow attributable to operation of the High Savery Dam. 

IS. 

16. 

Table 1. 

DISCHARGE VOLUMES AND PERCENTAGE DECREASE IN 
STREAMFLOW AT TWO DOWNSTREAM LOCATIONS AND FOUR 

FLOOD RECURRENCE INTERVALS RESULTING FROM OPERATION OF 
THE PROPOSED HIGH SA VERY RESERVOIR 

Flood Recurrence Interval 

Ga2e Location 10 years 25 years SO"years lOO"years 
Dixon, Wy, pre-dam discharge 6,834 cfs 7,967 cfs 8,763 cfs 9,516 cfs 
Dixon, WY, post-dam discharge 6,776 cfs 7,940 cfs 8,764 cfs 9,535 cfs 
Dixon WY change in discharge -0.85% -0.30% 0.0% 0.40% 
Lily, CO, pre-dam discharge 8,399 cfs 10,396 cfs 11,902 cfs 13,417 cfs 
Lily, CO, post-dam discharge 8,298 cfs 10,318 cfs 11,852 cfs 13,403 cfs 
Lily, CO, change in dischar..s.e -1.20% -0.75% -0.42% -0.10% 

This table shows that the reduction of flood flows at Lily, Colorado and Dixon, 
Wyoming, is insignificant and un-measurable. For instance, the 10 year flood flow 
measured at the Dixon gage on the Little Snake River would only be reduced by 58 cfs (-
0.85 percent) - an impact that could not be measured in the field. This information has 
been added to the EIS. . 

Late season stream flows, maintained by releases from the project, will benefit most 
species of riparian plants below the reservoir. As seen in the table included in response 
#I~ above, scouring flows (i.e. flows in the neighborhood of the 50 to 100 year 
recurrence intervals) that enable cottonwood recruitment and some species of willow 
would not be measurably diminished by reservoir operations . 

The stream channel and grade control structures below the reservoir will be monitored for 
the life of the project to ensure the structures are functioning as designed and the stream 
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page 4-52. Mitigat1on: ·Protection- as a form of mitigation is not being 
considered. Rather. enhancement through improved 11vestock management to 
reduce browsing of seedlings and saplings will be the main method of riparian 
mitigation. While this may seem like protection. enhancement is a more 
appropriate term to describe th1s mitigation method. Furthermore, there has 
been no discussion of planting seedlfngs as I method of creat1ng ripar1an 
habitat, and we strongly prefer establishing new cottonwood and willow stands 
through natural regeneration. 

Mitigation of willow/alder shrub lands fnundated by the project should be 
mitigated at 3:1 if achieved prior to project construction or 4:1 if ach1eved 
concurrent with project constructfon to fully offset project impacts. Where 
riparian mitigation will occur on Savery Creek below the High Savery Dam. we 
prefer it to be located at least 2 miles below the dam to mlnf.ize its 
vulnerab;llty to drast1c channel changes which may be induced by project 
operat10n. Text on page 4-53 should be changed to reflect these concerns. 

5 

page 4-~Q. Mitfgat1on: We discourage the mitigation of wetland impacts by the I 
convers1on of riparian or floodplain communities to wetlands. R1parian 
habitat 1s as valuable as wetlands. Therefore. loss of riparian habitat 
through conversion to wetlands could itself require mitigation. 

Page 4-§~. Downstream Effects: Discuss10n of possible negative impacts of 
altering the hydrograph on channel morphology and cottonwood/willow 
estab11shment should be included here. 

\~ 

pages 4-73 and 4-75. Colorado River Cutthroat Trout: The discussion of I ~\ 
elimfnation of undesfrable ffsh spec1es above the Sandstone site should be ~ 
repeated for the High Savery Site, where ft is more likely to be carried out. 
Details of the impacts of fish removal on nontarget species, water quality, 
and other resources should be included in the FEIS. 

page 4-75. M1nimum f1sheries pool: While the .inimum pool will benefit stream I ~~ 
fisheries, it is more important to stress the benefit of this project element ~~ 
for (m~r~Yinq t~~ $t~tus ~~ +~~ r~l~r~d, R~~~r cutthroat trout. lack of ~r~~d 
stock for reintroductions is a real 1mpedfment t~ efforts to conserve this 
spec1es and avoid the necessity of its future 11sting as threatened or 
endangered under the Endangered Spec1es Act. 

page 4-79. Threatened or Endangered Species: The above c~ents on threatened 
and endangered species also apply here. 

page 4-103. Recreation Impacts: The High Savery Dam and Reservoir would 
remove approximately % m11e of Save~ Creek _ith public fishing access through 
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(Continuation of response 16) 
channel is being maintained. The monitoring program will be stipulated in the 404 
permit and will be implemented by the WWDC. 

17. The EIS has been changed to reflect that riparian mitigation will involve enhancement, 
not protection. 

18. 

19. 

20. 

21. 

Mitigation for riparian scrub/shrub wetland losses will be completed at a 3: 1 ratio as 
described in the Mitigation plan presented in Appendix E. This is in accordance with 
FWS, Region 6, Wetland Mitigation Policy Guidance, August 1977. 

The mitigation plan presented in Appendix E has been revised to eliminate areas within 
existing riparian zones from consideration as wetland mitigation sites unless the sites are 
able to be significantly enhanced. 

Possible negative impacts to the stream channel and riparian plant communities 
immediately downstream from the reservoir could include channel down cutting, lateral 
erosion (bank erosion and channel widening), less channel scouring and sandbar 
formation. If down cutting does occur, recruitment of willow/cottonwood would be 
reduced or eliminated and desiccation of riparian soils (and vegetation) could occur. 
Given the currently existing gravel composition of the substrate, down cutting would be 
less likely than lateral erosion. These changes are expected to be gradual and would not 
cause catastrophic changes to the channel or adjacent wetland and riparian areas as do 
much larger channel forming flows. 

These impacts will be avoided by implementing the monitoring and mitigation plan 
presented in Appendix E, and the timely implementation of remedial measures using 
funds set aside by WWDC in an escrow account to rectify unforeseen environmental 
impacts resulting from the project. The stream channel and graqe control structures below 
the reservoir will be monitored for the life of the project to ensure the structures are 
functioning as designed and the stream channel is being maintained. The monitoring 
program will be stipulated in the 404 pennit and will be implemented by the WWDC. 

Positi-;:::: b(,Olef;~s nay also reslih ['v:-a ;,.If!f'JV.:J ':'hV;{vlltlle,ital ~lau;iiL/ t:la': ",..;uid ix. 
provided by late season reservoir releases, reduced livestock grazing, and channel 
stability improvements. 

Non-native fish control will only occur above High Savery Reservoir. The watershed 
above the Sandstone Dam and Reservoir is too large to effectively control existing 
populations of non-native fish. The text of the EIS has been rewritten to more clearly 
describe this situation. 
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State and Bureau of Land Management ownership. This 10s5 and its mitigation 
through creation of new public access downstream should be discussed here. 

APPENDIX H. CONCEPTUAL MITIGATION PLAN 

General Comments 

The previously mentioned lack of information on downstream effects of 
reservoir operation makas .ft1gatfon plannfng difficult for two reasons. 
First. without this understanding no accurate assess.ent of project impacts on 
fish and wildlife habitat is possible. so the amount of mitigation acres 
necessary remains unknown. Second. locating mitigation Sites belov the dam is 
risky without the understanding of possible hydraulic and hydrologic changes 
to the stream that could adversely affect these sites. 

The key component to successful mitigation of project impacts is monitoring 
and maintenance of the mitigation sites. This mitigation plan 1s conceptually 
sound but much more detail must be proYid~d on monitoring techniques and 
maintenance responsibility. Because riparian impacts will be mitigated 
largely through enhancement, careful monitoring and management of these sites 
will be necessary to gain and document the necessary improvements. A detailed 
monitoring plan should be developed for the ffnal EIS. Representatives of the 
U.S. Fish and Wildlife Service (FWS) need to be involved fn this planning 
effort. 

Specific Comments 

page 3. Site Selection: To reiterate. we do not support conversion of 
riparian habitat to create wetlands for mitigation purposes. This will 
unnecessarily increase the riparian m1tigation requirements. 

page 4. Desfgn Criterfa: The effectiveness of digging to ground water to 
create wetlands is questionable given possible changes in ground water 
hydrology due to project operation. Should the channel cut deeper or the bed 
!~~f~, thes~ '/cthnds W'ould fail to develo~. Sho~'ld the water' table oe 
elevated by higher base flows, too much open water W'ould be present. Some 
understanding and discussion of these changes at mitigation sites should be 
included. 

The purpose of check structures on Savery Creek is not to -stabilize- the 
stream but to attempt to aaintain the natural dynamic equilibriu. of the 
channel .ovement through energy-dissipating structures. 

page 6. Monitorjng and Reporting: Copies of annual reports also should be 
provided to FWS's wyoming Field Office. 
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22. We do not believe that the minimum pool will directly benefit stream fisheries. Fish traps 
will be constructed on the three tributaries upstream from the reservoir to prevent 
migration of reservoir fishes to upstream habitats. Therefore the reservoir will not 
directly improve upstream fisheries. Some fish may escape from the reservoir through 
the outlet works, which will benefit Savery Creek downstream from the dam. We agree 
with your comments regarding the benefits of the minimum pool to Colorado River 
Cutthroat trout (CRCT) described in this comment. Stream fisheries will indirectly 
benefit from accelerated restoration of CRCT in the watershed above the reservoir and 
elsewhere throughout its native habitat. 

23. Your comment on Threatened and Endangered Species has been used to revise the EIS as 
appropriate. 

24. 

25. 

26. 

The loss of 2 miles of stream fishing access on public land resulting from inundation or 
burial under the dam is insignificant and will be offset by improvement of the water 
quality. and the stream channel below the reservoir. Data collected by the WGFD and 
biologists from Bums & McDonnell indicate the area is seasonally used by brook. 
rainbow. brown and occasional CRCT. Wann water temperatures in the summer 
probably force most game fish to migrate to more suitable habitat. In addition, the area is 
somewhat inaccessible and better fishing is currently available within a 20-mile radius. 

The loss of this 2 mile of stream fishing access will be more than offset by improvements 
to fishery habitat. anticipated increases of game fish biomass. and improved access to 
more than 2 miles of stream on state and federal land below the dam. Further. additional 
angling access may be made available through acquisition of lands for mitigation. 

While we understand your concerns. precise determination of impacts to riparian areas 
downstream from the proposed dam sites are almost impossible to predict. Therefore. the 
stream channel and grade control structures below the reservoir will be monitored for the 
life of the project to ensure the structures are functioning as designed and the stream 
channel is being maintained. The monitoring program will be stipulated in the 404 
pennit and will be implemented by the WWDC. Mitigation wetlands are planned to be 
developed on areas outside of riparian zones. Vegetative cover at these sites currently 
.::ons;!>(s 0'- :o.agebrush. dry ial.G grlli>se:o.. or irrigula::.j 1I1e<ldow:>. The sites will be leveled, 
bermed. and provided with a reliable water supply that does not require active 
management. Since these sites will be located outside riparian habitats. no impact by 
future changes to the physical character of the stream (primarily down-cutting) would 
occur. Riparian mitigation areas would be protected from livestock grazing and enhanced 
by construction and maintenance of grade control structures. 

We concur. The monitoring plan has been included in the EIS as appropriate in the 
Monitoring and Mitigation Plan presented in Appendix E. 
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27. 

28. 

29. 

30. 

We concur. Please see response #25. 

We concur. Please see response #25. 

While we generally concur with the comment, some reaches of Savery Creek are actively 
down cutting under the existing baseline conditions, perhaps as a result of the 1984 flood 
or channel alterations. The grade control structures may stabilize a channel already in 
disequilibrium. 

We concur. This stipulation has been added to the Monitoring and Mitigation Plan in 
Appendix E. 
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page 7. Riparian Mitfgat1on: Though the Wyoming Game and Ffsh Department I 
(WGFO) recommended mitigation of riparian habitat at 2:1, we believe that \ 
mitigation through enhancement of existing riparian habitat must occur at a ~ 
minimum of 4:1 for concurrent enhancement or 3:1 for advance enhancement. 
Thus, a minimum of 159 acres will be needed for riparian mitigation and up to 
212 acres may be necessary. 

page 8. Site Sele,tion: We concur with the objections of WGFD. Riparfan 
areas between the dam and Little Savery Creek are the most likely to undergo 
unpre~ictable changes due to project operation. Wetlands and riparian areas 
in thls reach should be protected to avoid increased project impacts and 
mitigation requirements, but due to this vulnerability they cannot be relied 
upon as mitigation sites. While we may be able to accept placement of a small 
portion of the riparian mitigation sites between the dam and the mouth of 
little Savery Creek. we prefer the bulk of the acreage to be located further 
from the dam. where channel instability is likely to be less and thus threats 
to the mitigation Sites from scouring or dewatering reduced. 

Furthermore, to fully document project impacts, monitoring of channel changes 
(i.e., permanent cross-sections and before-and-after aerial photo 
interpretation) should be conducted. To be effective, this monitoring should 
be in place as soon as possible to document baseline conditions 01 channel 
change. 

We agree that the best disposition of mitigation lands would be through 
fee-title transfer to WGFD. They are the only State agency with the sole and 
specific mission of protecting and managing the fish and wildlife resources 1n 
question. We do not agree that, should this occur, monitoring and maintenance 
should be the sole responsibility of WGFD. Acceptable mitigation of project 
impacts is part of the project (hence inclUSion of -Appendix G· in the EIS) 
a~d is therefore at least the partial responsibilfty of the project proponent, 
Wyoming Water Development CommiSSion (WWDC). Any maintenance or monitoring 
necessary to achieve mitfgation goals also must be the responsibility of WWOC. 
The best way to ensure that this mitigation is successfully completed once the 
project is operating 1s through the estAbli~hment of a t~ust account hy WWDC 
to pay for such acti··'iti~s. Finally, ~e believe that lease agreements less 
than the ~O-year life-of-~roject are not acceptable vehicles for mitigation 
of project impacts. 

page 9. Design Criteria: 11 grazing is to be allowed in riparian mitigation I ~~ 
areas, it should only be used as a manageaent tool for iaproving riparian ;J~ 
hibitlt condition. The FWS also should be included fn devel~nt of any such 
grazing management plan. 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

31. Riparian mitigation by enhancement (removal or regulation of livestock grazing, 
installation of grade control structures, etc.) will be completed at a ratio of 3: 1. However, 
the ratio may be as low as 2: 1 in riparian areas that are badly degraded and can be greatly 
improved by proper management. 

32. 

33. 

34. 

35. 

We have revised the monitoring and mitigation plan. The area immediately downstream 
from the proposed High Savery Dam to the confluence of Little Savery Creek has been 
eliminated from consideration as a possible riparian mitigation area. See Appendix E 
for specific mitigation details. Please also see the response to comment #25 above. 

Specific monitoring requirements are included in the Monitoring and Mitigation Plan and 
could be conditions of the 404 permit issued for this project. The Monitoring and 
Mitigation Plan is presented in Appendix E. 

The WWDC will manage and administer any lands that might be purchased for 
mitigation. Lands that are included in the mitigation requirements and acquired through 
agreement or easement will also be managed and administered by the WWDC and the 
owner as specified in the agreements or easements. Conditions of management and 
administration of mitigation lands will be specified in the conditions of the Section 404 
permit issued by the Corps. Permit conditions including the monitoring period will be 
developed in cooperation with the appropriate federal and state agencies, and the 
WWDC. Please also see responses to comments #1, 2. and 3 for funding and other 
responsibilities. 

We agree that livestock grazing in the riparian mitigation areas could be allowed if the 
mitigation will not be adversely affected by this activity. 
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page 9. Mon1tor1ng and Ma1ntenonce: Mitigation of riparian habitat is 
proposed to be done by enhancing exfsting habitat through livestock management 
or complete rest. To ensure that adequate enhancement has occurred same 
minimum level of monftoring must be carried out. This monitoring will be 
considered complete once a predetermined desired condition fs reached and 
documentation is provided to the FWS. A process similar to that outlined on 
page 6 for wetland mitigatfon _onitorfng and reporting should be fncluded 
here. 

Page 12. Stream Stabilization: Drop structures taller than 18 fnches m~ 
cause problems. The hfgh energy differential existing above and below such 
structures could cause rapfd head-cutting and channel fnstabflity ff the 
structure is flanked by high flows. Drop structures taller than 18 inches 

. should be avoided. 

Thank you for the opportunity to comment on thfs proje~t. 

Sincerely, 

Robert F. Stewart 
Regional EnVironmental Offfcer 

I~ 
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36. We agree that monitoring must be part of the mitigation package. The monitoring plan 
presented in Appendix E will be a condition of the 404 permit. The goals or desired 
condition that will be achieved has been developed in cooperation with the appropriate 
federal, state, and local agencies. 

37. The actual height of each grade control structure will be a design consideration. The 
placement and design of the grade control structures will prevent rapid head cutting and 
channel and streambank instability and will be specified as a condition of the Section 404 
permit. Pennit conditions will be developed in cooperation with the appropriate federal, 
state, and local agencies. 
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omCE OF THE SECRETARY 
Oai.co oC EoYir1mmeAcal Policy au ComplilLQl:c 
D."ver '.Unl c-ter, Buildin( 58, Room 100S 

P.O. Box 25007 (I)-lOS) 
ER 98/539 D~, CoJOTW 10225-0001 

Hs. Candace M. Thomas 
Chief. Environmental Analysis Branch 
U.S. Army Corps of Engineers 
215 North 17~ Street 
Omaha. Nebraska 68102-4978 

Dear Hs. Thomas: 

October 14. 1998 

The following comments were received after our internal review deadline and 
hereby supplement the comments provided to you in our letter of September 29, 
concerning the Draft Environmental Impact Statement (DE IS) for the proposed 
Little Snake Supplemental Irrigation Water Supply Project (project)in Carbon 
County. Wyom1ng. 

General tpents 

The document notes (e.g., pages S-6, S-1, and 4-15 through 4-27) that peak 
monthly streamflow 1n the Little Snake River could be reduced by 10-14 percent 
or more by various project alternatives. We expect that the reduction in 
daily flows could be even higher, though the DEIS does not address daily 
flows. At least two U.S. Fish and Wildlife Service (FWS) publications state 
that for recovery of the endangered fish, peak spring flows in the Yampa River 
system should not be decreased frQl whatever the natural hydrograph provides. 
These publications (Tyus ~nd Karp 1989 is cited in the DEIS) are: 

Tyus, H.M., and e.A. karp. 1989. Habitat Use and Streamflow Needs of 
Rare and Endangered Fishes, Yampa River, Colorado. U.S. Fish 
Wildl. Serv., Biol. Rep. 89(14). 21 pp. 

Hodde. T •• and C. Smith. 1995. Flow Recommendations for Endangered 
Fishes in the Yampa River. Final Report to the Recovery 
Implementation Program. U.S. Fish and Wildlife Service. 45 pp. 

Natural sediment regimes in the Yampa River Basin are important for 
maintaining geomorphic habitats for the endangered fishes. Modification of 
sediment transport processes could render certain critical habitats (e.g., 
spawning areas) less amenable for endangered fishes. The DEIS provfdes 

, 
, 
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Department of Interior - October 14, 1998 

I. The purpose of the Upper Colorado Ri ver Endangered Fish Recovery Program (Recovery 
Program) is to enable the states of Colorado, Utah, and Wyoming to develop their legal 
entitlement to water under the conditions and terms of the Colorado River Compact while 
providing for the recovery of four species of endangered fish. The Biological Opinion 
originally presented in Appendix D of the DE IS was prepared by the FWS in compliance 
with Section 7 of the Endangered Species Act of 1973 as amended. The document 
presented reasonable and prudent alternatives to mitigate the impact of the proposed 
project and considered the effects of all of the anticipated impacts on the endangered fish. 

2. 

Peak daily flows could be greater or less than monthly flows. Assuming that the monthly 
peak flow is an average of the peak daily flows, then some daily flows are expected to be 
higher and some lower than the average. 

The two references cited were funded through the Recovery Program and the 
recommendations contained therein are the opinions of the authors and not necessarily the 
policy of the recovery program or the FWS. The reports completed through the Recovery 
Program are intended to be used as guidance for recovery efforts. The small decrease in 
flows of the Little Snake River at the Lily, Colorado, gage (and smaller decrease in the 
Yampa River through Dinosaur National Monument) would be unlikely to cause any 
significant effects on the spawning, rearing, or adult habitat of any of the endangered 
species (see response # 13 and 14 to the Interior Department letter dated September 29, 
1998). 

The depletion charge that will be paid to the FWS as stipulated in the Biological Opinion 
in Appendix D is in full compliance with the provisions of the Recovery Program and has 
been determined to be adequate to mitigate all of the anticipated impacts to the 
endangered species. 

We concur that a reduction in sediment yield could have an adverse impact on fishery 
habitat. However, sediment yield to the lower Little Snake and Yampa Rivers resulting 
from sediment storage in any of the reservoirs is not expected to have a significant impact 
(.;: tl".~ ~;::t:~~: of any 'Jf ~!i:: enciangered species downstream frc·u: tte project. The small 
decrease in flows attributable to the project in the Little Snake River at the Lily, 
Colorado, gage is likely unmeasurable. The error inherent in the sampling equipment is 
greater than the change in stream flow resulting from operation of the project. Changes in 
stream flow in the Yampa River through Dinosaur National Monument would be even 
less detectable than the lower Little Snake. Further, the unmeasurable flow reduction in 
the Yampa would be unlikely to cause any noticeable reduction in the sediment transport 
ability of the stream. The annual discharge of the Yampa below the confluence of the 
Little Snake River is 1,545,621 acre-feet while the annual discharge of the Little Snake 
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certain estimates of the amount of reduction in sediment delft'ery to the 
Little Snake and Yampa Rivers but does not adequately assess the impact of 
those reductions on fish habitats. 

2 

The document suggests that pH in the Little Snake may be increased as a result 
of the proposed project. Recent examination of water quality data at the 
Maybell, Colorado, gauge indicates that alkalinity in the Yampa River has 
increased 10-fold. from an average pH of about 7.5 to 8.5, during the past 
40 years. Some pH readings included in the average have reached or exceeded 
9.0. In other reaches of the Colorado River system. fish kills have been 
observed when pH exceeds 9.0. A research proposal has recently been approved 
by the ~.S~ Geological Sur~ey and th~ National Park Service to examine the 
sources and causes of elevated pH in the Yampa River. The DEIS should be 
amended to more closely assess the potential of this project to contribute to 
problems associated with elevated pH in the Yampa and Little Snake Rivers. 

The DEIS also notes that total dissolved solids (TOS)in the Little Snake River 
w1.11 increase with any of the alternatives, as much as 200-242 percent Just 
above the confluence with the Yampa (pages 4-35 through 4-39). The DEIS 
further notes that such increases represent a significant impact (page 4-34). 
The DEIS does not adequately address impacts of this increase on endangered 
fishes nor does it reasonably identify mitigative measures (page 4-40) for 
this adverse impact. 

A great deal of scientific research has been conducted and published on 
endangered fishes and river geomorphology in the Green River BaSin (including 
the Yampa and Little Snake Rivers) in recent years. The DEIS and the 
Biological Assessment in Appendix 0 apparently reviewed and conSidered very 
few of these. We recommend that you especially review: 

Hawkins, J.A., E.J. Wi~k, and D.E. ~ennings. ~997. Icthyofauna .of the 
Little Snake River, Colorado, 1994. Final Report of Colorado State 
University Larval Fish laboratory to the Recovery Implementation 
Program for the Endangered Species in the Upper Colorado River, 
Denver. CO~ 

As a resu-lt. the document does not include crH:ical new information which 
would be pertinent to assessment of project impacts on endangered fishes in 
the Little Snake, Yampa. and Green Rivers. Even the life history descriptions 
(pages 3-35 through 3-37) need to be rev1sed with updated infonmation. As an 
example regarding life history, the OEIS fails to note that flooding of 
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(Continuation of response 2) 

3. 

4. 

5. 

measured at Lily, Colorado,just above the confluence with the Yampa is 420,039 acre
feet. Therefore, the Little Snake provides 37 percent of the annual flow of the Yampa in 
Dinosaur National Monument. Project operation would result in annual flow reductions 
of about 2 percent in the Yampa below the Little Snake Confluence. This reduction in 
flow is not measurable. The effects, if any, of this flow and sediment reduction on the 
spawning, rearing, or adult habitat of any of the endangered species in Dinosaur National 
Monument, or further downstream, cannot be determined. However, it is the official 
opinion of the FWS that any depletions jeopardize the continued existence of the 
endangered fish species. The water depletion charge that will be paid to the Upper 
Colorado River Endangered Fish Recovery Program as stipulated in the Biological 
Opinion has been determined to be adequate to mitigate all of the anticipated impacts to 
the endangered species. 

The EIS has been revised to reflect this additional discussion. 

We were not aware this is a problem in the Little Snake River as historic water quality 
monitoring at the Savery Creek near Savery and the Little Snake River near Baggs do not 
reflect a historical increase in pH levels in the Little Snake River. See response #2 above. 

The original model used to estimate the effect of project operation on total dissolved 
solids (TDS) levels in the Little Snake River was an extremely conservative mass balance 
equation. More accurate and detailed modeling was completed after comments were 
received on the draft EIS. This model showed that the maximum concentration of salts at 
Lily, Colorado are expected to increase approximately 25 percent in the fall. Total salt 
delivery to the Yampa River will not increase because of return flows from irrigation. 
Changes in TDS concentrations are seasonal and temporary; they do not represent a 
change that would adversely alter the quality of the existing stream. Increased salinity on 
the four species of endangered fish has not been adequately studied. The TDS levels that 
are predicted at the downstream areas where the endangered species are found are not 
anticipated to be detrimental to the species. The depletion charge that will be paid to the 
FWS and stipulated in the Biological Opinion has been determined to be adequate to 
mitigate all of the anticipated impacts to the endangered fish species. 

The water depletion charge that is stipulated in the Biological Opinion and will be paid to 
the Upper Colorado River Endangered Fish recovery Program will be used to offset 
impacts caused by the project to the endangered fish species. The FWS considered the 
most recent data and reports when formulating the "reasonable and prudent measures" to 
offset impacts to endangered species detailed in the Biological Opinion. 
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riverside bottomlands is now regarded as a critical component of recover,y for 
razorback sucker. Any further depletions in peak flows reduce the extent and 
duration of such 1nundation and may further diminish the possibility of 
recovery. 

The DEIS and B1010gica1 Assessment (Appendix D) make general statements that 
the proposed project may adversely affect endangered fishes in downstream 
reaches (e.g •• page 4-84). The DEIS should be amended. through a more 
thorough literature search and consultation with endangered fish biologists 
and geomorphologists. to more adequately address the concerns described above. 

The· DElS- n~tes-tkt-one- O'f tM benefits -01-t-he "9roposed-proJ1!ct would be- flat 
water recreation; it also notes that surveys of local and regfonal populatfons 
indicate very 11tt1e demand for such recreation. The DEIS also states that 
there would be an annual drawdown in anY'of the alternative reservoirs of 
about 50 vertical feet. We recommend that the EIS be amended to note that 
even if the demand existed for addltiona1 flat water recreation, tha annual 
drawdown would make any of the alternative reservoirs rather unpleasant for 
recreational use. 

The DEIS fails to adequately address the cumulative impacts of the proposed 
project on river geomorphology. It also fails to assess potential adverse 
impacts on the resources (inc1udfng endangered flsh) in Dinosaur National 
Monument. Congress has affirmed (16 U.S.C. Sectlons 1 and la) that resources 
in a unit of the National Park System are of exceedingly high public value and 
should be maintained in an ·unimpaired- state for the enjoyment of future 
generations. 

Specifjc Comments 

pages 4-87 a~~ 4-88: r/l.e doC~eI'\t. states that roundt.i\. chubs ban not . been- . 
found in recent surveys of ~he Little Snake River and that the proposed 
project alternatives will therefore havi no adverse i.pacts on this species 
(pages 4-87 and 4-88). On the contrary, roundtail chubs Ire relatively common 
in rp.act'i.es ('f the Llttle Snake River just downstream into Colorado (John 
H~wkins. Larval Fish Laborato~. Colorado State University, pers. comm.). It 
appears that the Little Snake River may actually be a stronghold for this 
species; alteration of flows by the proposed project may make the Little Snake 
less amenable for roundtail chubs and more amenable for nonnative fishes. 

Pages 4-107 through 4-110: The DEIS lists unavoidable adverse impacts of a 
dam and reservoir. We suggest that several other items need to be added. all 
of which may contribute to adverse lmpacts on endangered fish and thefr 

I" , 
\8 

I~ 
I 
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6. 

7. 

8. 

9. 

10. 

The FWS has been a cooperating agency in the development of this EIS. As such they 
were constantly updated on the status of the environmental studies, attended meetings 
where preliminary findings were discussed, and received draft work products prior to 
review by the general public. The FWS has issued a Biological Opinion in compliance 
with Section 7 of the Endangered Species Act which is included as Appendix D. The 
Opinion considered all of the available research and reports that have been compiled on 
the Yampa. Little Snake Rivers for the Recovery Program with respect to the anticipated 
project impacts. The depletion charge that will be paid to the Recovery Program and 
stipulated in the Biological Opinion has been detennined to be adequate to mitigate all of 
the anticipated impacts to the endangered species. 

Flat-water recreation is a secondary benefit - and not a project purpose. At the end of the 
irrigation season, flat-water recreation at any of the alternatives may be made more 
difficult and less aesthetically pleasing because of the expected annual reservoir 
drawdowns of approximately 50 feet or more. The total calculated annual usedays were 
reduced due to the reservoirs containing a reasonable amount of water during about half 
of the recreational season (Section 4.9.1). The project has an expected life of 100 years 
and the need (or desire) for flat-water recreation will probably increase at some time 
during the usable life of the project. 

Impacts to endangered fish in Dinosaur National Monument are almost certainly un
measurable. The mitigation measures stipulated in the Biological Opinion prepared by 
the FWS have been detennined to be adequate to mitigate all of the anticipated impacts to 
the endangered species. Please see our previous responses to 2, 3, 4, 5, and 6 above. 

Roundtail chub are common in the Little Snake River downstream from Dixon to the 
confluence of the Yampa River. Because the timing of the peak hydrograph will not be 
affected by this project, roundtail chub spawning, rearing, and adult habitat is not 
expected to be significantly altered by this project. The predominance of native fishes 
and relative paucity of non-natives in the Little Snake River may be caused by extreme 
fluctuations in the hydrograph under existing baseline conditions. These conditions may 
favor native species by impeding upstream migration of non-natives and may result in 
wide seasonal and diurnal stream temperature variations that are intolerable to non-native 
~pt:~ies. Tile project ~ iii not significamiy ll1uuity .ile extremt ilLlctuariolis in the annual 
hydrograph that currently exist. 

Impacts to endangered fish in Dinosaur National Monument are almost certainly un
measurable. The mitigation measures stipulated in the Biological Opinion prepared by 
the FWS have been determined to be adequate to mitigate all of the anticipated impacts to 
the endangered species. Please see our previous responses to 2, 3, and 4 above. 
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habitats. These include altered peak and base flows fn the little Snake and 
Yampa Rivers; altered sediment transport processes, perhaps even into the 
Yampa River; altered water quality (e.g., lOS and pH); and the potent1al for 
increases in nonnative fish populations in the Little Snake Rfver. 

Thank you for the opportunfty to provide these additional comment on this 
project. 

Sincerely, 

Robert F. Stewart 
Regional Environmental Officer 

4 
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(Continuation of reponse 10) 
Monitoring changes to stream flow and water quality may be completed through the 
Integrated Standardized Monitoring Plan (ISMP) implemented through the Recovery 
Program. These issues are also addressed in the monitoring plan presented in Appendix 
E. Given the existing database. any further modeling of changes to sediment yield, at this 
time would be speculative and acquisition of statistically valid data would take many 
years. 
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United States Department of the Interior 
BGRL\U OF u..'lD MA."iAGEML''T 

Rawllftl Field Omce 
1500 NOI1h Third Slteet 

lbwllzu. Wyominl 1l2S0l-i376 

OCT -8" 

Ms. Candace K. Thomas 
Chief, Environmental Analysis ax.neh 
Planning Division 
u.s. A%roy Engineex Dist:icc, omaha 
215 North 17'· Street 
omaha, Nebraska 68102-4978 

Dear Ms ThOlMa: 
. - ±ew the Craft ~IS tor the Little Snake 

T~Ar~ you for the opportun~ty ~O rev· comments are as tollows. 
Rivar supple~.ntal Irrigation project. Our 

S'l 1 

2.3 

3.7.3 1 

3-12 TABLE 

Cgm,nts 

ROW applicacion haS,not been received ~ 

To describe ~he screening ~roces! as beginning in t!t! 
begs the question ot ~hat was going on from 199& t 
then? 

None o! the 8LM land in che projec; area is leased. It 
is all per~itted. There ia a ditterenee. 

Percent cover is no; an appropria~e title for these 
figux ••. 

The land ownership presentation here i~ ~t c~nsi5t.nt 
with Table "26. In all eases, ~inta.n n~ ~ e 
separaeion ot federal, staee, private woul • 
preferable to varying combinations of those. 
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Bureau of Land Management 

General Comment: Your general comment regarding the right-of-way (ROW) application is well 
taken and we agree that it is good to have the EIS as backup for the application. We 
understand the WWDC will apply for a ROW when they know the final project 
configuration of the project and the full extent to which BLM lands will be impacted. 
When the Stage IT project was pennitted, the Corps assessed all of the impacts associated 
with that project. Through hydrologic modeling, the Corps determined that depletions to 
stream flows in the Little Snake Drainage resulting from operation of the Stage II project 
would not impact irrigators in the basin. Therefore, in· this EIS, mitigation for the Stage IT 
project was not considered as a purpose. Further, the mitigation stipulated for the Stage IT 
project has been, or is being, completed ~o the satisfaction of the Corps. 

1. 

2. 

3. 

4. 

5. 

We agree. The ROW application will be filed by the WWDC when the mitigation plan 
has been finished and accepted by the Corps. 

Scoping and screening for the Little Snake Supplemental Water Supply Project began in 
1994. A prior project (Sandstone Dam and Reservoir) proposed by the WWDC in the 
late 1980s was designed to yield a much larger quantity of water (32,000 acre-feet of 
yield for industrial and agricultural water uses). The project presently under 
consideration will only provide 12,000 acre-feet of water for a supplemental, late season 
agricultural water supply. 

We concur. Revisions have been made to the EIS to reflect the difference. 

The description of the table has been changed to read: Percent of land surface covered 
with each vegetation type. 

We concur. Revisions have been made to the EIS as appropriate. 
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2 

APP. G 
The A~~s are not the p:operty of the permittee to be I .-
sold to the wwcc and when the land 1s used for another .., 
public pu:pose, there i. no -lolt revenue- to be 
reill'!)u=sed. 

;lage 12 

It you have any ques~ions coneerning this x.,ponse or need additional 
information, plea •• contact Chuck aeed, a •• ource Advilor, at the above add:ess 
ot phone (307) 328-4213. 

Sinc.rely, 

Pield ManaSleJ: 

Lillie Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

6. This distinction between AUM's and public land values has been further described in the 
EIS. 
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UNITED STATES ENVIRONMIHTAl ,.ROTECTIOH AGENCY 
"IOION VII' 

8EPR-EP 

Ms. Patsy Freeman 
U.S. Acmy Corps 01 Engineers 
Omaha District 
215 Nonh 11th Street 
Omaha, NE 68102 

'IS 18th STREET· SUIT!! 500 
DeNVER, COLORADO .0202·2'.1 

Re: Uttle Snake Supplemental Irription Wawt 
Supply. Draft Environmcnwlmpact 
Statement (O£IS) 

In ac:~ordan~c with 01.U' responsibilitica under the National Environmental Policy Act 
(NEPA) and Section 309 of the Clean Air Act. tho Rei ion VJlI office oithe Environmental 
Protection Agent}' (EPA) bas reviewed the DFlS for the Little Snake Supplmmltal lniption 
Water Supply. EPA offers the roUowing conCC11lS and comments for your coruicleration as you 
complete the Final Environmental Impact Statement (PElS) and your decision making process.. 

We need EO point out I NEPA prcxedunl coac:em that ~e seeD1 to have missed in our 
review of previous documenU. Orate versioru of Chapters 1 and 2 wh1ch we reviewed previously 
did not include the project descriplion as stated today, In particular, the signitic::ance of the 
inclwion of the minimum pool in High Savery ReJef'Voir for purposes of restoring Colorado Ri"er 
Cutthroel trOUt (CRCT) to the Little Snake River drainage was overlooked, This would be a 
major program in and of iuelf. with many direct and indirect impacts resultini throuahout the , 
entire Little Snw lUver 4:ainage. For example, would the CRCT re-initiation program require 
the poisoninr of aU the salmonid stn:ams and lake" in 1M drain2se to attempt the succcssM re
introduction oftbc CRCT? It appears to EPA that the inclusion of the conservation pool in this 
project for CRCT restoration purposes is the major federal KUOO precipic:atin, the restoration of 
tHe ":RC-r i14 :.b~ :...;~.::;. ~a..kc Piver D!""i.!'~I'1- At sceh. the FElS needs to document the impacts 
of. &&ld .ltcmativ~ to. thiJ ,action. It appears this item should be treated the same a.s tile 
recreation pool pm-oiously proposed and we are sorry we missed tJojs significant issue durillg the 
brief review period for the moSt recent draft versions of Chapters 3 and 4. 

After consideration of the complete d.oeument, EP A ~mmencU that another alwnalive I 
be coa.sicllRCl in the FElS. The DElS does a good job of documenting the various approaches to ~ 
WlW 'ODHrvaUon. and indiQtcs thal waaer conservation can.aot be truly implemented without a .,. 
stor.,e aaervoir. The FElS should look at the alremative ofDwh Joe ~oir being 
c:ol1ltNeted to the maximum fculble size for the locality aad the mlnlmum pool created via 
Improvt4 Irtlil"011 COMcrvafion. With '(0tIC. &Yl.iJable. a 20% incrtase in irri&atioD efficieaC)' 

Final Environmental 1m act Statement 

Environmental Protection Agency - Comments on DEIS 

1. The alternati ves evaluated d d ' 
available in the Little Snak an

R
, scre~n~ m Chapter 2 represent all reasonable options 

12,000 acre-feet of supPle;en::~~ ,asl~ capable of delivering alone, or in combination, 
Snake River Conserv " ImgatlOn water 8 out of 10 years to the Savery-Little 

alternative screening ;~:e~:~r:~tc~;t~th;r benefits 7ere considere~ until after the 
reviewed, revised r wa~ comp eted, The project purpose was 
6 of the EIS, ' and accepted by the cooperatmg agencies prior to drafting Chapters 3 _ 

The reasonable alternatives evaluated in detail' Ch 

the sec~ndalary be~efits and impacts of providin~naddi~r~~~ ;t::g: ::~:~~holYf tdhieScussed 
reservOIr ternatlves to p 'd h be 

~ , , r~vI e ot er nefits. Providing storage beyond the 12000 
acre-leet needed for ImgatlOn wI' " ' 
of the additional reservoir capac: o;e~e C:::;:,ld~rebd to be vlab~e If the incremental impacts 
is consistent with the process used for the T!gH

a 
a kleRand rel~tlvely ,small. This approach 

, , Ie ac eservOIr EIS m Wy , Th 

r~~~~~~~a~~ c~~:;;~~!~~~~tO~r!~: ~~~e;;~n, spo~ fisheries, and a broo~~::k ref~ge 
be provi~ed by some alternatives, These pot:n~~=l :~ec:~~aryas s:on~;rr benefits that ,could 
to be project purposes, ne I s were not consIdered 

Of the alternatives evaluated I t (H' h 
with minimu ' on y wo Ig Savery Reservoir and Sandstone Reservoir 
CRCT brood :::k

OIS
) ~ould have t~~ ~otential to provide sufficient habitat to serve as 

mamtenance faCIlItIes Howev I H' h S 
opportunity for colonization by non-nativ~ salmon~~ ~n y Ig havery offers a minimal 
brood stock the WGFD feels is needed to meet t . 0 support t e nu~bers of adult 
of the species The WGFD ' " heIr goals for propagatIon and restoration 

, , m cooperatIon WIth the st t f C I ad 
to restore as much CRCT habitat as pos 'bl d' a es 0 0 or 0 and Utah, intends 
t " . SI e, an remtroduce as many CRCT d d 
o mal!1tmn the!r o:Y!:'nctic integrity WGr.'T' _, _ '_< • as nee e 

C> ,.'U' w'S" .".en\l:i to 1<-"- • a.i"- ." I I' 
needed to prevent further decline f CRCT' W'· , t..~.v~~ hlUCu i<!til~at <Ii> 

o m yommg, 

With or without a CRCT brood stock maintena " 
WGFD's restoration efforts will continue H nce pool m High Savery Reservoir, 
range of the CRCT into suitable h'lstor' ai' h °b~ever, the ~fforts to expand the current 

, , IC a nat and to mcre'" " , Will be accelerated if High S R ' , use eXisting populations 
is established, avery eservolr IS constructed an a CRCT brood stock refuge 
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should be attainabl.. This approach would also readily acco~te the water q~~ty mitiption 
referCl1ced on pqe 4-40 of the DEIS, and result in an alternative WIth fewer aquauc lUlpac:t.l. With 
less miti&ation cosu, than the Hiah Savery alternative. Ifm~ conservation pool can ~ \I.JeCi for 
maintenance of the CRCT brood stock, another potential project benefit would be atLllDed. If a 
Dutch 10e conservatioD pool is Dot suitable for CRCT, the pool could ~ used for some type of 
limited reaeation. 

I~ 
EPA iJ also concemed with the lack of finalization of !he mitigation pl~ c:ouwned in the I ~ 

DElS. The issues to be resolve<! need to be clearly displayed JD the ms. In pattlc~ the water ~ 
quality mitigation envisioned to resolve the increase In TOS ~ to be po~y~d ~ the £IS so 
that the ultimate irrliation users, u ~ll as the other readers, understand iu llDplicauons. 

Based on the concerns stated above, the comments contained in the enclosed. de~ilcd 
comments, and the procedures EPA uses to cvalua~ the potential effects of pro~ed actions and 
the adequacy of the inf'onnation in the DEIS. the Hi~ Sav~ ~th Colorado River ~utthroat 
Trout storage alternative identified as the prefemd alternative 112 the D~IS ~or the Lltlle Snake + 
Supplemental Irrigation. Water Supply will be limd in the Federal R.e~cr In the Category E0-2. 
This means that EPA'S review has idontified significant enviroM\tntal unpacu that must be 
avoided in order to provide adequate proteCtion for the cn~nment. ~e an: ~so. concerned ~ 
the: DES docs not docwnent the social and erIVironmenw issues assocs.ated Wlth unplementatlol1 
of the proposed Coloracla River Cutthroat Trout recovezy pro~ ~thin the drainage .. Based on 
our revicw of me alternatives, we beliC'l1 that Dutch Joe altemauve IS ~ most appropnatc. • 
alternative to improvinl crop yields with less imp~t to aquatic systems lD the ~ea.. £PA w111 list 
tho Dutch Joe alternative in the Federal Reeisu:r in the Catelory LO,lack of ObJ~ODS. 

We have enclosed detailed comments for your consideration in preparation of the Final 
EJS. If you have remarks or questions concerning EPA's comments, please feel free to contact 
Dave Ruiter at the above address or at 3031312-6794. 

Sincerely, -

~;t. £ J. J;-i;:1 
! ..../ Cyntt..ia Cody, Chief .v NEPA Unit 
V Ecosystem protection Program 

e=losurc: 

c:c: Mike Be3son, WWDC, Che)'enne 

2 

Final Environmental 1m act Statement 

(Continuation of response I) 

All CRCT reintroduction efforts currently require compliance with federal, state, local 
land use and environmental laws. As such, restoration actions may require permits from 
a number of agencies including the V.S. Forest Service, Bureau of Land Management, 
Wyoming Department of Environmental Quality, and other state/federal agencies. These 
approvals would still be needed if a brood stock maintenance faCility is established in 
High Savery Reservoir. 

The re-introduction program would not require the eradication of non-native salmonids 
from all streams and lakes in the Little Snake River drainage. In some cases, elimination 
of non-native salmon ids may be impossible, too expensive, or even too damaging to 
important recreational fisheries. In other cases, eradication of non-natives may not be 
needed because reintroduction and supplemental stocking of CRCT may be sufficient to 
maintain viable and genetically diverse populations. 

Because the success of establishing a CRCT brood stock in High Savery Reservoir cannot 
be assessed at this time, the magnitude of the restoration program cannot be addressed. 
Further, because CRCT restoration efforts are ongoing at this time under the terms of an 
existing plan approved by the U.S. Forest Service, V.S. Bureau of Land Management, 
State of Wyoming, State of Utah, and State of Colorado (presented in Appendix C), this 
action is considered to be outside the scope of this EIS. 

2. The hydrology modeling for the proposed project assumed that the canals and water 
delivery systems that serve the Little Snake River Conservancy District are already 
ope~ating at 100 percent effiCiency. This is an extremely conservative assumption. We 
realize that actual effiCiency is far less than 100 percent. If an assumption was made that 
conve~ance efficiency was less than 100 percent, the need for supplemental irrigation 
water In excess of 12,000 could be justified. The project is designed to deliver 12,000 
acre-feet of supplemental irrigation water to the confluence of Savery Creek with the 
Little Snake River. The only irrigation water losses that were assumed were those that 
occurred in Savery Creek from the reservoir to the confluence of Savery Creek. Any 
losses from that point downstream will mean that less water will reach irrigated fields. 
As noted in Section 2.4.2 of the EIS, the WWDC has invested $2.7 million in , 
jrnpr0Vprn",.,tc t(l ,."",,!~ "_ntj ci"~rsion~ to impr""e :h~;r ~ff!cif'ncv 3.1'rf !'!"duce water 
losses. However, additional linim~ of canals or conversion to sprinkler irrigation will 
have detrimental effects on wetlands that will have to be mitigated. Irrigation water 
runoff .from t~e end of fields. ponding on irrigated meadows and pao;tures, and seepage 
from ditches Into borrow or low-lying areas have resulted in the creation of many acres of 
wetlands. These man made wetlands are evident on-aerial photos. More efficient 
irrigation l?rac~ic~s (sprinklers, land leveling, etc.) or canal lining would dry up many of 
these are~s. SIgnIficant wetland losses resulting from canal lining and improved on-farm 
water deltvery systems have been documented for the Big Sandy Salinity Control 
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(Continuation of reponse 2) 
Program near Farson, WY (National Resource Conservation Service), the Shoshone 
Irrigation District Canal Improvements Project, near Powell, WY (Bureau of 
Reclamation), and the recently completed Greybull Valley Dam EIS (Bureau of Land 
Management). 

We concur that Chapters I and 2 of the EIS clearly explain that conservation alone cannot 
provide late season irrigation water. As you know, the reason conservation was carried 
forward past Chapter 2 was because of public concern that it be fully evaluated as part of 
the process of full disclosure, not because it passed the screening in Chapter 2. 

Further, conservation in conjunction with Dutch Joe Reservoir is not a viable alternative 
because Dutch Joe is currently designed to maximize the dam site with a yield of 12,000 
acre feet and the reservoir site is too small to provide a minimum pool and still 
completely meet the project purpose. Even with conservation, 12.000 acre-feet of yield is 
still needed and the site is too small to provide both the supplemental irrigation water 
storage and a minimum pool. 

Additionally. the need for a supplemental, late season irrigation water supply exceeds the 
12.000 acre-feet the proposed project would provide. The need for 12.000 acre feet was 
derived from the amount of water that would have been made available to agriculture 
from the Sandstone Reservoir proposal in the late 1980s and was based on the amount of 
land that was being irrigated in the valley at that time. Approximately 15.000 acres of 
land are currently being irrigated that could be served by the project. However. an 
assumption was made that not all of the irrigators would wish to purchase storage water 
for late season use. Little Snake River valley irrigators have expressed interest in 
purchasing more than 13.000 acre-feet of water that would be available 8 out of 10 years 
from the proposed project. 

Even if Dutch Joe Reservoir were capable of providing a minimum pool for CRCT brood 
stock or other recreation. keeping undesirable fish species out of the supply canal and 
hence the reservoir may be difficult as fish screens do not work on eggs. larval fish. fry. 
and fingerlings. Therefore. the reservoir may be overtaken by non-native suckers or other 
":-,~cies dar.laging its value for recreat:c., or CP.CT brood stock .. In add:~io:1, r.:;',"""·,lre of 
adult CRCT in spawning or pre-spawning condition may be difficult because there is no 
perennial inlet stream and the supply canal may not be in operation during the CRCT 
migration season. A minimum pool significantly in excess of 20% of the reservoir 
capacity may be needed to ensure over winter survival of salmonids. 
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3. Conceptual mitigation plans have always been acceptable for evaluating alternatives in a 
DEIS. A final mitigation plan is presented in Appendix E of this final ElS. The EPA will 
have the opportunity to review and comment on proposed conditions of the section 404 
permit including requirements for monitoring and mitigation. 

Mitigation (if any) for salinity impacts will be dictated by the Wyoming Department of 
Environmental Quality as part of their Section 401 certification of the proposed section 
404 Permit and will ensure that water quality standards are not violated. Generally. most 
salinity problems are caused by water leaching through naturally saline subsoil or 
capillary movement upward from water percolating from saline bedrock formations 
underlying irrigation projects. That is not the case with the Savery-Little Snake 
Conservancy District. Years of irrigation on project lands have already leached most 
soluble salts from the soil. With the High Savery alternative. the maximum concentration 
of salts in the Little Snake River at Lily. Colorado are predicted to increase approximately 
25 percent in the fall. Total salt deliveries to the Yampa River will not increase due to 
return flows from irrigation. Changes in TDS concentrations are seasonal and temporary; 
they do not represent a change that would adversely alter the quality of the existing 
stream habitat. Tables 4-15. 4-16. and 4-17 as presented in the DEIS were wrong and 
have been corrected in the FEIS. 

4. Your concerns have been addressed in the responses to comments 1 through 3 above and 
5 through 20 that follow. However. we believe that the Dutch Joe Reservoir has serious 
environmental impacts that were addressed in the DEIS. The WGFD has stated in their 
mitigation report to the WWDC (incorporated into this EIS as Appendix C) and reiterated 
in their comment letter to the Corps on this EIS. that impacts to crucial big game winter 
range are difficult to mitigate. In their mitigation guidelines. the WGFD assigns the same 
ecological importance to crucial big game winter range and wetlands and notes that 
crucial big game winter range cannot be created. The only mitigation that can be done to 
offset the impacts to this resource is to enhance other winter range in poor condition. In 
their comments on the DE IS submitted on September 29. 1998. the WGFD clearly states: 

Of all the sites. The High Savery site results in no loss of crucial 
winter range for big game. Losses of these habitats are 
unmitigl.;{/u:<:. 11ler~ appcl<I:; Iv bf:: 15Qcd pOle1i;i~djOl jfiCcessjitiiy 
mitigating losses of wetland and riparian habitats associated with 
the High Savery site. 
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EPA Region vm Detailed Commenu on the 
Linle Snake Supplemental Irrigation Waw Supply, 

Draft Environmental Impact Statement 

S\UIUT1.3.lY page 4 • The discussion indicates that the reservoir was sized to wure that a minimum 
flow of 12 CFS, or the natural flow, which ever is less, is maintained. How m~h oftbe reservoir 
pool is set aside for this use? Why is storage needed if the minimum flo"" is never more than the 

l~ 
inflow? 

The project now presents the desire for a 5,724 AF minimum pool to provide habiw for 
the Colorado River c:utthr081 trout (CRC'!). rather thaD the previous request for a minimum pool 
for recreation. This proposal raises several issues. 

First, why was protection for CRCT selected rather man some other sensitive species in 
the drainale, such as flannelmouth sucker. The DEIS (pale 3·43) indicates that little is known 
about flannelmouth sucker spaWl'ing habitat. WGFD information indicatcJ that it is possible that 
SavetY Creek is used as tlannelmouth spawninl habitat. It would seem 1081"1 that at least & 

discussion of why CRCT preservation is being emphasi2ed rather than fiannelmouth sucker 
preservation, especially since the proposed reservoir bas no adverse effects on eRCT habitat. It 
appears that the propo!led plan is to manage the downstream reaches of Savery Creek for eRe!. 
It is likely that this management preference would select against tlannelmouth suckers. The 
rationale needs to be clearly presented for selecting against the native species which currently 
exists in the reseI"lolr area and downstream, in favor olthe native species which docs not exist in 

either the reservoir area or downstream. 

Second. it is especially iml'ortant to analyze the Imp"tS oflhe proposed non·CRCT 
removal program on the entire aquarlc community of Savery Creek. This program is apparently 
n"CSSaJ)' to make the CRCT proposal successful. This information needs to include the expected 

succesS of the proaram. and what will happen if it is not succ:essful. 

Thirdly. the: rationale for the JeI~ion of the minimum pool size needs to be clearly 
presented., It appears that the AP value was based on how many fish are necessary to restore 
CRCT to the Littlc Snake River drainaae. This would be • tn2jor program in ZIlld of itself, with 
tnmy direct and iMlrect impatts resulting throuahout the entire Little Snake River drainaae. For 
example, would tIle eRCT rc.initiation progtam req~·,b= rhe roisoni~ of aU the salmonid streams 
and lakes in the drainage to attempt the Sl1~ssful re-introduction of the ettCT? It appeaLS 10 -

EPA that the inclusion of the conservation pool in this project ls the major federal action leading 
to restor'Alion of the CRCT in the Little SnsJce Ri ... er Drainilgc. AJ such. the DES needs to be 
modified to dueument the impactS. and alternatives, ofmis action. 

What would happen ifrhe pool was only 3,000 AI? \Vhat will happen if the pool is not available 
every year? It docs not seem reasonable to conclude that ~ opcraIor will not have to empty thc 
pool for some operational or emeraeney reason during me life ofche projecL 

S urillhuy ltat-e \ 0 :. The clUCussion ur "areas of controversy" indicate. on the one band that 

1 

1'0 
I " 
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5, 

6, 

7, 

Reservoir storage is not needed to maintain the minimum stream flow The b 

~~: ~~~: ~:~e ::~:;2s~ond (efs) or ~alural inflow is provided;o ensu::~~ if 
12 cfs, only that volume a c s, storage will not occur, ~urther, for flows greater than 

inflow from the three trib!:i:sl;s ct~ ~:Yt~e sto~ed, For mstance, if the natural reservoir 
be bypassed through the dam to Savery Cree~ p~tec~ ~ay o,nly store 3 cfs and 12 cfs must 
has been modified to clarify this concept. ' e Iscusslon on page 4 of the summary 

For the purpose of reconnaissanc I 1 I' , , 
of 20 percent of the total reservoi~ c:~:Cft;~~I~:7 ~~mmum ~ool in the neig,hborhood 
populations through the winter mont ' was, estimated to sustam fish 
level design and cost estimates, a Sci~~~i~:7tyev;:;I'~eda pr~J~ct progrels~es to feasibility 
WGFD b' I " minImum poo IS calculated by 
calculate~Ou~~sts, The SIze of the n,tinimum pool that is needed for each project is 

physical charac~e~i~~:~:t~ea~~;~~~~~::;e;;~~able~" Th~se f~ctors include 1) the 
winter inflows and, 4) the number f :, a er qu Ity 0 the mflow, 3) volume of 
analysis may be a recommended rr:: ,over wmt~nng fish desired, The outcome of this 

normal reservoir capacity, For insta~:u~:o~ ~reater or less than ~O percent of the 
that w~s recently permitted and constru~ted =~~um pool for the Tie Hack Reservoir 
of the Impoundment. percent of the normal storage volume 

The WGFD calculated that a minimum pool of 5 724 AF 
CRCT brood stock popUlation of 14640 ad It fi 'h was needed to accommodate a 
the normal operating pool of the pro'p d u IS.' The ,requested pool is 25,5 percent of 
th h ose reservOIr and IS 5 5 percent (1 237 f) I 

an t e 20 percent conservation/recreation 001 : , "a arger 
requested by the WGFD is su d b P ,that was ongmally estimated, The pool 
Appendix C A I pp~rte y calculatIOns presented in Chapter 4 and 

, arger conservatIOn pool may have bee d 
recreational fishery as the tar et I' n warrante to sustain a purely 
per surface acre when the res;rv~i~~~ ;~:~n~f ~4,~0 a~ult cu~throat trout is only 30 fish 
any other minimum pool configuration C ' thO JUStl IcatIon eXls~s at this time to consider 

,or e proposed reservOIr, 

Flannelmouth suckers are relatively common in Save 
The proposed reservoir could potentially pro 'd 7 Creek (Tables 3·3, 3-4, and 3-5), 
:.il"h .;:. t1 •• ~';:~:ii1outh and b:t;chead :;ucker$ (:'~a~ t.a_~~~ uge for other native ,fish species 
Savery Creek rira:naoe) These be "d" .-,~ apparenlly been extlipated from the 
within their rano:·~her~ suitablemhaYb't pen,o Ically trapped and relocated to other areas 

H 
:> a I at eXIsts and suppleme tit k' , 

owever, establishment of a CRCT b d " n a s oc mg IS warranted, 
priority for the WGFD The I' roo ;toCk 10 High Savery Reservoir is a higher 
from the High Savery R' eservPo~Pu atlons 0 other native fish species that would benefit 

Ir are not as precari h CR 
bluehead suckers are more widespread' th C I ous as t, e CT, F~annelmouth and 
the existing range of the CRCT ' me, o,orado River/Green River drainage while 

IS extremely hmIted to small isolated habitats, 
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evaluation of the state appropriation process (e.,. how the project is f.mded) iJ not a facto~ in the 
federal decision process concerning pennit issumce. However, in the subsequent parqrlph (and 
elsewhere in the document) the discussion points out that one of'the dtawbackl orthe Dutdl Joe 
alternative is that it cost.! 20% more than the proposed allernative. EPA believes that NEP A , \ 
requires the lead aiency to clearly address all controvC(sw area, even l(tho lead Igency hu 
concluded that the area of controversy is moot to the a;enq iuelf. The NEP A document needs 
to infonn all intel'e&tcd parties o{both sides olthe controversial issues in a complete and objective 
m.s.nner. \lihiJe the Corps may conclude the fimdine controversies are not put orthe Cotps 
review pr~ess, the Corps sbould document why funding eonnovenie.s are not part oCthe Corps 
review. The funding controversies arc part orme controversy concemiDg Ibe projeot and the 
NEPA document needs to be prepared for aU readers. not just the Corps cieciJionmaker, 

An extensive alternatives analysiJ, to include cost analysis, was conducted for this proj~ 
and many alternatives were rejecUd based on costs. The conclusion of that analysis was that aU 
the remaining aJtemative$ were reasonably comparable from a cost perspective. While there may 
be a difference in cost of the remaining alternatives this should not be. ~onsideted a .... drawback" ,~ 
for any specific alternative. &pecially if the COIJ)S has concluded that the funding m~hanisms of , .. 
the state arc not appropriacc for review. Table 1-4 oCme DElS indicates the cost comparison 
does not include miti&ation costs. Mitigation cOStS for the Hiab Savery alternative would be 
expected to be much higher than the Dutch Joe alternative. Other costS which do not appear to 
be included in the High Savery project costs are costs associated with preparation and operation 
of the Reservoir drainage basin for the Colorado River Cutthroat Trout If coStS are to b. used 
for alternative selection, an equal cOSt comparison Deeds to be made. 

Page 2-8 - It is not clear why the altemative descriptions include a multi-level release for the 
Sandstone and Hi,h Savery alternatives but nor the Dutch 10e alternative. The altcm.atives should 
be CRated equally. 

Page 2-14 - The wetland impact (approximately two acres) for the DUtclJ Joe altemati .... is 
different than indicated in Table 2-5 (3.2 acres). The values in the text and tables need to be made 
consistent throughout the doc:ument " 

Paio L. 73 - The discussion of wina Sandstone Reservoir for a C~lor&dCl River Cutthroat Trout 
brood stock facility list several reasons why this is pot practical at the Sandstone site. However, 
nle discu.ssio~ oftht'same iuu.e [v. >:,.:. H;lf)l S~.'~Oj" :it~ !e-..::s ~n !~~('!'" ,1'\1': ~:\me Issues that 
made the Sandstone site imp~dca.l. This inconsistency needs to be molved. For exarupie. if it 
is "logi;tically impractic:a.J" to eradicate the stram abo .... Sandstone Reservoir. how is it 
logistically practical to eradicate enough sa1mo~d streams in the entire Little Snake River 
Oraimgc to utilize the anaual demand 0(300,000 eyed Cii$. 

pqe 4-n • The Du:tch Joe ~es disc.ussioo implia that 1hc cold ~ releascs ..... ould 
adversely iD1p&Ct endan"ered fish. However. in the cadanaeted species discussion on paae 4-83 
the discussion indi~ Ibe lowered temperatures &rc wdikeJy to ~ the endqcred species. 
This inconsistency needs to be resolved. 
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8. 

9. 

10. 

11. 

12. 

W~ile we unde~~;tand yo~r concerns, we and the WGFD believe that removal of non
natIve fish specIes and remtroduction of native species will provide a positive benefit to 
the ecos~stem of th~ Savery ~reek dr~in~ge upstream from the proposed High Savery 
Reserv~lr. Re.st~ratl~n of natIve specIes IS a high priority of the WGFD and the State of 
Wyoml~g. Ehnunatlo~ of non.-native rainbow trout will remove the most detrimental 
co~petItor (and a s~cles that mterbreeds with) CRCT. Eradication (or control) of non
n~tlve common white sucker from the Savery Creek drainage upstream from the proposed 
HIgh Savery Reservoir should improve the status of relatively rare native bluehead and 
flannelmouth suc~ers whi~h will be reintroduced after non-native fish removal has been 
com~leted. Only m th~ tnbutaries of Savery Creek upstream from the reservoir will all 
SpeCI~S of fish be eradIcated. The native and non-native fish communities in the 
remamder of Savery Creek and its tributaries below the dam will not be affected. 

T~e. report from the WGFD in Appendix C presents a detailed deSCription of how the 

:o~:um p~ol was calcul~ted and the justification for maintaining 14,640 adult CRCT 
stock m the reservOIr. Please also see the responses to comments #1 and #6 above. 

~Iease see Ta?le 22 in Appendix C. Using interpolation, a 3,000 acre foot minimum 

:~et~:;~servolr w~uld support 11,466 adult CRCT. However 11,466 is not justified :01 

IS of genetIcs, CRCT recovery goals, or biology as presented in Appendix C 0 
~esponses to comments #1 and #6 above also provide insight or are applicable to this ur 
Issue. 

Co~t is an im~ort~t criteria for determining feasibility of alternatives but the source of 
pro!ect fi~ancIn.g IS not. ~ addition, benefit/cost data is not a concern to the Co s in 
their conslder~t~on of prOjects that are financed with non-federal dollars. The C~ s 

leaves the decI.slO~ of ~hethe~ or not the project is a good investment up to the pr~ect 
proponent, whIch In thIS case IS the Wyoming Water Development C " 
However sele f . h' omnusslon. 

, . c mg a ~r~~ect t a~ IS the most cost effective along with other variables 
~~~h.~ te;hntca~ ~easlblhty a~d" Impacts to aquatic, environmental, and social resources is 

atn y actore Into the deCISIon whether or not to issue a permit. 

Co t ~ . 
s per acre- oot was one tool used to screen alternatives in Chapter 2 of the EIS H d 

the cost per acre-foot threshold lJce;1 set LOO b\'/ ..:'i (j,"ematl'ves e .. ' . f', too,~' a 
D dR' , ... . ..1:\::11, .l'l .11 n n ... ",ve,), 
EI~m a;h t~se~o~~ w~ul~ have been el.iminated from consideration a'fter Cha;ter 2 of the 

. . e res 0 cntena was an arbitrary number (2 times the cost of the least costl 
~lternatlve~. T.he criteria was intended to bring several reasonable alternatives forwardY 

or evaluatIon In Chapters ~ and 4. Like the evaluation of impacts, it was never intended 
th~t cost would not be conSIdered later in the permitting process. We need to k " 
mInd. that the 404(b)(l) Showing is the applicants 0 ortunit t . eep In 

thleir pr~ferred alternative described in the EIS is the~~ast da~ag~~gonp~~~~~~~~eCorps that 
a ternatIve. 
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(Continuation of response 12) 

13. 

14. 

15. 

Mitigation costs for each of the reservoir alternatives were estimated by the WGFD, 
presented in Appendix C of the DEIS, and are summarized in the table below. The 
mitigation costs for High Savery dam increased as a result of the riparian land mitigation 
ratio increasing from 2: 1 for enhancement to 3: 1 as a result of further analysis by the 
FWS. Mitigation costs may change somewhat during the design phase of the project. 

ESTIMATED CAPITAL COSTS FOR MITIGATION 
OF THE THREE RESERVOIR ALTERNATIVES EVALUATED 

IN CHAPTERS 3 AND 4 OF THE EIS 
Sandstone High Savery 

Habitat Type (w/min pool) Dutch Joe (wI min pool) 
Big Game Habitat Enhancement (4: 1 $666,000 $790,000 $3,000 
for Crucial Winter, 1: 1 for Other) 
Wetland Creation (2:1) $216,500 $23,600 $133,000 
Riparian Habitat Cottonwood (4: 1) $341,400 $25,000 $217,800 
Willow/Alder (3: 1) 
Total $1,223,900 $838,600 $353,800 

The relative cost of mitigation is highest for the two Sandstone options and considerably 
lower for the Dutch Joe and High Savery alternatives. The WGFD has estimated that 
mitigation for either of the two High Savery options is less than the Dutch Joe alternative. 
As previously discussed, provision of a pool to provided maintenance habitat for adult 
CRcr brood stock is a secondary project benefit that High Savery Dam and Reservoir is 
capable of providing - not a primary project purpose. 

Dutch Joe Reservoir was not originally designed with a multi-level outlet because Dutch 
Joe Creek below the dam was incapable of supporting a fishery. However, this oversight 
has been corrected and a multi-level outlet works added to the design because of 
anticipated water quality impacts to the Little Snake River (temperature) resulting from a 
single outlet near the bottom of the reservoir. The revised design resulted in an increase 
of $750,000 in the estimated construction cost of Dutch Joe Reservoir. The estimated 
construction costs of Dutch Joe Reservoir has been revised upward to $37.8 million. 

We concur. The correct figure is 3.2 acres. This has been correcteti in the FEIS. 

The watershed of Savery Creek upstream from the Sandstone site is approximately 330 
square miles. The watershed upstream from the High Savery site is 107 square miles. 
Therefore, the watershed above Sandstone is 3.24 times larger than the watershed above 
High Savery. Major perennial tributaries that confluence with Savery Creek above the 
Sandstone site but below the High Savery site support reproducing non-native catostomid 
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_ ud thal the value of land 5un'Ounding the proposed 
Page 4-97 - The public; finance ,e~on c:onc!m es eecls to be presented. If mi.llsnd is going to be 
reservoir would increase. The rationale for s ; t be inc1uded as they arc direc;uy "lilted to 
developed. the impactS of that development ne~lc 
~ervoir constrUction and ~ reasonably fores . 

. be diu would acc::ruc to local and C;O\lDty finances· 
This section conc:ludes lhat econoauc .n. anal is the information should include a 

For this doewnent to present a ~mpl~ and ObJCC;~ed d~ the scoping pzocess, and is a point 

detailed eostlbcn~t analysis. Smcc this bas bee. . 
~ ..1._.- t needJ to address ,to ofeontention. the Nr.I"A _,,",en . 

. .' dieates that rec:reational facilities .t Itodcin, 
Page 4-105 - The recreational mltlgaaon S:=,D ~tive This eonflicu wim tho diSGussioD that 
prograou would be d~e'opcd for me prd Colorado RiV~ Cutthroat Trout brood stock. This 
the preferred alternative would be used for . . 
coaflict nceds to be resolved and the document modified. 

. • • ion indicateS that SlIlclstone ~olt would be used 
Pace 4-l1l- The mcrementallmpact : ItOCk. The main body of the DElS (page 4-73) 
for Colorado River Cutthroat Tr~bu11 This conftic:t need, to be resolved. 
indicates this would not be posss e. 
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(Continuation of response 15) 
(common white sucker) and salmonid populations (brook trout, brown trout. and rainbow 
trout) and include: 1) Little Savery Creek, 2) Bird Gulch, 3) Coal Gulch. 4) Big 
Sandstone Creek, and 5) Little Sandstone Creek. Eradication of non-native fishes from a 
watershed of this size would be extremely difficult and perhaps impossible. 

16. As a result of analyses discussed in response #13 above, a multi-level outlet has been 
added to Dutch Joe dam and reservoir. Except for flow depletions, no endangered fish 
species would be directly affected by the releases from Dutch Joe dam. 

17. Obviously, the value of the land surrounding the reservoir will increase because the 
proposed impoundment will increase recreational opportunities and improve the 
aesthetics of the site. Water is the focal point of outdoor recreation and is attractive to 
visitors and developers alike. The State of Wyoming is planning to acquire the lands 
around the reservoir or obtain a scenic easement to prevent development. The existing 
landowner has not indicated he would like to develop any lands around the reservoir. 
However, isolation of some parcels may limit the value of some lands surrounding the 
reservoir for agricultural operations. Any analysis of future development would be 
speculative. 

18. Please see Table 4-28. The project will result in increased crop production resulting in 
additional revenue realized from increased sales of agricultural commodities. Land 
values are expected to increase as a result of more attractive recreational opportunities, 
improvement of Savery Creek as a fishery downstream from the reservoir to the 
confluence of the Little Snake River, and increased agricultural productivity. Portions of 
Carbon County nearest to the reservoir may see an increase in recreational visitor days. 

Because no federal funds are involved in the planning, design or construction of this 
project, the financial viability of the proposal has to be determined by the applicant. As a 
result. a benefit/cost analysis is not needed and is not a criteria for evaluation of this 
project. The Corps has traditionally left the decision of whether or not the project is a 
good investment up to the project proponent (in this case the WWDC). Please see the 
response to # 11 above. 

19. The High Savery Reservoir would provide water based recreation opportunities in 
addition to serving as a CRCT brood stock refuge. The same activities that would occur 
at Sandstone would also be compatible with the management of High Savery. However, 
some restrictions may apply to protect the CRCT brood stock. 

20. Sandstone Dam and Reservoir would be a recreational fishery supporting naturally 
reproducing rainbow trout, brown trout, brook trout, and CRCT that are expected to drift 
in from upstream areas. However. periodic stocking of other salmonids may be needed to 
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supplement natural recruitment. Sandstone Reservoir is not as feasible as a CRCT brood 
stock facility because of competition from other salmonids that probably cannot be 
removed from the Savery Creek watershed above the dam. The EIS has been revised to 
clarify this issue. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VIII 

Ref: 8EPR-EP 

Colonel Roben D. Volz 
U.S. Army Corps of Engineers 
Omaha District 
Regulatory Branch 
P.O. Box 5 
Omaha, NE 68101-0005 

Dear Colonel VoIz: 

199 18th STReeT - SUITE 500 
DENVER, COLORADO 80202-2468 

OCT - 9 1998 

Re: Wyoming Water Development Commission, 
Little Snake Supplemental Irrigation Water 
Supply Project, Application No. 199440326 

We have reviewed the information contained in your September 1, 1998 Public Notice 
concerning the proposed Little Snake Supplemental Irriaation Water Supply Project on Little 
Savery Creek, Carbon County, Wyoming. The Environmental Protection Agency (EPA) has 
participated in National Environmental Policy Act (NEPA) and Clean Water Act (CWA) Section 
404 procedures since initiation of this supplemental inigation project in the 1980's. We provide 
the following comments based on our review of all the information developed during that process, 
with the focus of our comments towards the proposed ~tion described in your Public Notice and 
the alternatives contained in the Draft Environmental Impacts Statement (OEIS). We have 
enclosed a copy of our DEIS comments for your review and consideration during the 404 review 
for the subject projecL . 

This project has a long history of concern and controversy about the purpose and need for f 
the project and the development of alternatives to assure that the least damaging practicable ~ 
alternative is selected, ifa permit should be issued. As you are aware .. the selection of the basic 
(vr overall) proj~c!.l='l!~·~"~ is the ba.":" ~or devet"pment cfaltematives un&!' J,c!h th~ CWA . 
Section 404 Guidelines (Guidelines) and NEPA. Without a clear, consistent, statement ofproject 
purpose, the design of alternatives, and the subscque~t decision on the least damaging practicable 
alternative, is not possible. In the Public Notice, and the DEIS, the Corps has presented the 
project purpose as: ''to provide 12.000 AF of late-season irrigation water 8 out of 10 years to 
lands in the Little Snake River Basin over a project life-span of 100 years." EPA agrees that an 
additional late-season supply of wata" would improve the economic viability of iIrigated 
agriculture in the Basin. We point out that the selection of the 12.000 AF as the required supply 
is based on the currently irrigated acreage. not necessarily on current irrigation demand. We have 
heard that some irriaators within the valley may not want to participate in the project, should it be 
bullt. 

OCT I 5 1998 
@ I'dnt.d _ &cycJ.d"'~ 
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Environmental Protection Agency - Comments on Public Notice 

1. We have carefully read and reread EPA's comment regarding this issue. The DEIS is 
clear on this matter and we are not sure anything further could be said to clarify the 
discussion. Sections 1.3 and 1.4 of the DEIS (Pages 1-7 and 1-8) step through the 
rational used to justify the need for this volume of water. The only additional argument 
that could be added is irrigators in the Savery - Little Snake River Conservancy District 
have indicated a willingness to purchase at least 13,000 acre feet of project water. The 
WWDC has also discussed with the Corps, the idea that construction would not begin 
until the irrigators had signed contracts to purchase at least 80 percent of the project yield. 
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We have also questioned, through the NEPA process, the rationale for selection of me "8 
out of 10 year" design criterion. To date the NEPA documents have not provided such rationale. 
This type of review is important from the perspective of selecting the least damagmg practicable 
alternative. For example the environmental tradeoffs between meeting the demand 8 out of 10 
years need to be compared to meeting the demand at a lessor, or greater, frequency. 

The Corps also needS to consider the enforceability of the proposed permit conditions. 
For example, the Public Notice and the DEIS indicate that the water will not be used to irrigate 
lands that are not currently irrigated. EPA agrees with this requirement because the DEIS did not 
anaIY7.c the impacts of opening new lands to irrigation, or irrigating lands that have been irrigated 
in the past but arc not cUITently irrigated. The Corps needs to develop pennit conditions to assure 
this requirement is implemented for the life of the project (stated in the Public Notice to be 100 
years). The Public Notice also indicates that the S.724 AF conservation pool would be 
"inviolate." Apparently this condition stems from the 4 May 1998 Wyoming Fish and Game 
report which documents the conservation pool necessary for maintenance of the recommended 
cutthroat trout. EPA does not believe that this condition would be enforceable, as it is highly 
likely that some type of project maintenance or emergency will occur within the 100 years life of 
the project that will require the pool to be drawn down. Since inclusion of this increased 
conservation pooL results in increased project impacts beyond those that would result from the 
least damaging practicable alternative to meet the basic project purpose, there needs to be detailed 
documentation explaining what will happen if the value cannot be maintained. 

The proposed project also occ:urs in a drainage with a large floodplain, and will highly 
modify the downstrcarn aquatic and terrestrial community and the ability of the stream to naturally 
interact and adjust with its floodplain for many miles. The extensive mitigation proposed to 
prevent project induced adverse channel modifications do not occ:ur is indicative of the floodplain 
values of Savery Creek and its downstream reaches. Conversely. the floodplain of the Dutch Joe 
alternative is a minor feature of the landscape. The Corps needs to assure that the selected 
alternative complies with the direction contained at 33 C.F.R. 320.4(1). 

We have also reviewed the applicant prepared 404(b)(1) showing (Showing) attached to 
the public notice and provide the following comments for your conSideration. The Purpose and 
Need discussion of the Showing indicates a de~ for 15,000 AF of~ter in the project area 
rather than 12,000 AF as stated in the public notice. The Showing also implies that the inclusion 
of the tishel')' minimum pool would allow attainment of 12,000 AI-' of supply in a out of 10 yeao.rs 
as well as minimum downstream instream flows. This applicant's view of the project seems to 
conflict with that presented in the OEIS and the public notice. Should the project purpose change 
because of these statements by the applicant, significant changes in the alternatives, an impact 
analysis will be required. 

The remainder of the Showin& is a discussion of the alternatives selection process and 
results. The applicants conclude with a request that the Corps "exercise flexibility guidance" 
durina the pei'i'nit declsiOft proce.u. Presumably this is in reference to Regulatory Guidance Letter 
93·2. ltthe COl'Ps hu some otbe!' type oC"guidance" related to '"flexibility" we would appreciate 
the opportunity to reviow that ,uJdanco, and comment if nocessazy. prior to a permit decision. If 
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2. 

3. 

4. 

A firm yield of eight of 10 years is standard WWDC policy for agricultural water supply 
projects. Unlike municipal and industrial projects where a firm yield is required. 
agricultural projects simply cannot afford the additional costs involved in providing a 
firm yield. High Savery Reservoir has an 80 percent chance of providing an annual firm 
yield of 12.000 AF. 

The decision by the WWDC to build a reservoir that would provide a firm yield eight out· 
of 10 years was based upon economics. In order to meet irrigation needs 100 percent of 
the time. the High Savery Reservoir would have to be sized considerably larger than 
22,433 acre feet. The additional cost would have been prohibitive. A smaller reservoir. 
sized to provide 12,000 acre feet less than eight out of 10 years would have been almost 
as large as the proposed project. Had the reservoir been sized to deliver 12,000 acre feet 
of water less than eight out of 10 years. the water supply would be insufficient to provide 
the economic certainty needed by the irrigators. 

The Corps concurs that it needs to develop permit conditions which will ensure that only 
existing irrigated lands will benefit from the proposed storage of late season irrigation 
water. 

In Wyoming. when the term inviolate is used. it refers to the normal reservoir operation. 
The pool is inviolate as it relates to normal annual operation. However. if the dam were 
deemed unsafe due to structural or other maintenance issues, the dam must be drained as 
ordered by the Wyoming State Engineer's Office of Dam Safety. The Project Sponsor 
would have no choice but to empty the facility and undertake the required maintenance to 
satisfy the Dam Safety officials. 

The minimum pool would be encroached upon only for repairs to the dam and 
appurtenances. Repairs that require draining to dead pool storage are not expected to be 
needed for decades. In the event the pool is drained to perform repairs to the dam, 
WGFD would attempt to capture as many CRCT as possible for transfer to other 
facilities. 

33 CFR 320.4(1) deals strictly with floodplains. The Corps, however. is charged under 33 
r~~ 120(a)(!) to com:ider all factors rele'!~n! to the pr20posal induding impact: t(. !!;.P,-
floodplain. . 

A detailed discussion of the expected impacts of the project on all of the relevant factors 
is presented in the FEIS. The FEIS reflects that a thorough public interest review has 
been conducted and the EIS has discussed all of the factors considered to be relevant to 
the evaluation of this proposal. Consistent with 33 CFR 320.4(a)( 1), the 404 (b)( I) 
(including 33 CRF 320.4(l»showing discusses by the applicant factors which are also 
relevant to the proposal. 
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5. The applicant has attempted to present a detailed discussion of the expected impacts of 
the project in the 404(b)( I) showing. Although the amount of water that could be 
justified is larger than the need determined in Chapter I, the applicant believes the current 
amount, 12,000 acre-feet, is adequately justified based on the project budget (legislative 
appropriation) and historical precedence. 

The 404 (b)( 1) Showing was included in the public notice to give the applicant an 
opportunity to defend their selection of the preferred alternative (High Savery Dam with a 
minimum pool). The Showing presents the opinions of the applicant and the arguments 
presented in the document are not necessarily criteria that the Corps will use to evaluate 
this project. Although three reservoir alternatives (High Savery, Sandstone, and Dutch 
Joe) cleared screening in Chapter 2 and were thoroughly evaluated in Chapters 3 and 4, 
there are significant environmental impact, public good, and cost differences between 
them. Perhaps the applicant would not have stressed the difference in cost between the 
High Savery and Dutch Joe alternatives if the environmental impacts were 
overwhelmingly greater and the public benefits considerably less for their preferred 
alternative. However, the facts indicate otherwise. 

We have heard no support for constructing Dutch Joe Reservoir from anyone outside of 
the EPA. Detractors and supporters alike of the primary project purpose have indicated 
that if a project must be built, High Savery is the best alternative. There is no support for 
Dutch Joe Reservoir among the other cooperating agencies. 

Although the Dutch Joe alternative has fewer impacts to aquatic resources, there are 
impacts to other important resources that also must be considered. The loss of crucial big 
game winter range is, in the words ofWGFD, "unmitigatable·'. Even if acceptable 
mitigation for big game winter range could be completed, the WGFD has estimated the 
total cost of mitigating the Dutch Joe project would be 37% more than the High Savery 
alternative. A mitigation plan to replace the wetland and other aquatic resources that will 
be destroyed by the proposed High Savery Dam and Reservoir has been developed with 
the cooperation of the FWS and the WGFD. The project sponsor has agreed to sufficient 
safeguards to ensure successful implementation and maintenance of the mitigation for the 
life of the project. We believe that mitigation completed for WWDC projects during the 
p.::ii :J ye_l!- Ita:; l~c" uU"'-:l".a":.!fiG t:l;t: ... ~:"e. A[.ct riis~ussillg the issue of mi.iga(iun I-vr 
big game winter range with the WGFD. we concur in their asse:;smcnr that in this case. 
the loss and questionable mitigation of 300 acres of crucial big game winter range is more 
environmentally damaging than the loss of 16 acres of mitigatable wetlands. 

Dutch Joe would provide no opportunity for recreation, enhancement of in-stream flows, 
or stream channel stabilization through mitigation measures and late season flow 
enhancement. We believe that given the cost of the project. the provision of these 
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the applicant is referring to the Flexibility MOA there seems to be a misinterpretation of the 
pUl-pose of the MOA. The purpose of the flexibility MOA is to the ~larify the appropriate level of 
information needed for a permit decision. In short terms, if there are minor impacts there does 
not need to be a detailed alternatives search or review. That is not the case in this project. The 
applicant has developed a very detailed, and appropriate, alternatives analysis. Many alternatives 
have been reviewed, and a reasonable amy has been portrayed in detail in the DEIS. It docs not 
appear that the "flexibility guidance" the applicant seeks applies to this project, or, if it does apply. 
the applicant has Inet its direction by completing the detailed alternatives analysis. 

Another portion of the Flexibility MOA indicates that an alternatives analysis need not 
consider alternatives that are substantially greater than the costs associated with the particular 
type ofproject. The showing has addressed costs in the alternatives analysis and concluded that 
several alternatives should be eliminated because they were too costly. The showing then 
concludes that the remaining alternatives are practicable from a cost, logistics and technology 
perspective. Again it appears that the applicant has met the direction of the flexibility MOA. 

In the summary the Showing requests that the Corps consider that the Dutch Joe 
alternative is not the best and wisest use of "Public Funds" and therefore the Corps should permit 
the High Savery alternative. In the DEIS the Corps has indicated that evaluation of how the State 
allocates its funds is not a factor to be considered during the permit decision process. EPA would 
point out that the cost figures used in the Showing and the DEIS do not appear to include the 
costs of mitigation. Based on the amount of impact difference between the two alternatives it is 
likely that the mitigation costs for the High Savery alternative will be much higber than those for 
the Dutch Joe alternative. It is not clear how the project costs related to the Colorado River 
Cutthroat restoration portion of the project are allocated. Presumably they would be part of the 
comparative project cost analysis as the results are being claimed as a project benefit. 

While the Showing does not clearly present the argument that the loss of crucial big game 
winter range under the Dutch 10e alternative "offsets" the loss of wetland acreage under the High 
Savery alternative. some Corps staff have indicated they believe this to be the case. The 
404(b)(1) guidelines, and the Flexibility MOA, recognize the need to consider "other significant 
adverse environmental consequences." We point out that the guidelines do not make it 
mandatory to select the High Savery alternative just because the Dutch Joe alternative has "other 
significant adverse environmental consequences." Rather, as the preamble indicates, this allows 
the consideration of daDUlges to other ~systems in deciding whether there is a better alternative. 
Logically, this consideration should evaluate the context and severity of the various impacts. 
There does not appear to have been any analysis of this aspect of the issue. While crucial big 
game winter range would be lost. this is not put into the context of bow this loss would impact 
big game, nor how this loss could be avoided/compensated. The DEIS indicates .that th~ winter 
range is in very poor condition. and implies that mitigation would be relatively sunple V1& 

restoration of other poor condition winter range in the immediate area. If this amount of 
doaraded winter rIDI' only supporU a few animals. one could suggest that the Dutch Joe 
alternative would provide the project benofit of'aUowilli improvemeht ofc\lJ'reIltJy poor. This 
proJacl benefit would Dot be at the exponse oftha increased loss orwctland acres, ofhighcr 
vegetative quality, at the High Savery site. It would appear from the DEIS, and our experience 
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6. 

7. 

8. 

secondary benefits is important to the people of Wyoming and necessary for sustaining 
public support for the project. 

The project purpose as stated will not change. The additional benefits mentioned in the 
applicants 404 (b)( I) showing are not part of the projects purpose and need but are 
considered secondary benefits. 

We concur. the Corps has no flexibility guidance other than Regulatory Guidance Letter 
93-2. 

We concur that the applicant has met the direction of the flexibility of the MOA in the 
detailed alternative analysis presented in the 404 (b)(1) showing. We also note the 
detailed alternative analysis presented in the FEIS meets both the NEPA and 404 (b)(l) 
guidelines. 

The cost figures presented below show the mitigation costs for the High Savery 
alternative are $484.600.00 less than the mitigation costs for the Dutch Joe alternative. 

The costs of the CRCT program were not considered because the program will proceed 
even if the High Savery project is not constructed. Therefore. the CRCT recovery 
program is not considered a project purpose but instead is a secondary benefit. 

Presented below are the average mitigation costs for each project calculated by the 
WGFD and presented in Appendix C of the FEIS. These are estimated capital costs for 
land acquisition and construction of all mitigation needed for the three reservoir 
alternatives evaluated in Chapters 3 and 4 of the FEIS. Operation costs are not included. 
However. it is reasonable to assume that operation will be proportional to the capital cost 
of mitigation. 

ESTIMATED CAPITAL COSTS FOR MITIGATION 
OF THE THREE RESERVOIR ALTERNATIVES EVALUATED 

IN CHAPTERS 3 AND 4 OF THE EIS 
Sandstone Hi!;h Sa~'ery 

Habitat Tvpe (w/min pool) Dutch Joe· (wI min pool) 
Big Game Habitat Enhancement (4: I $666.000 $790.000 $3.000 
for Crucial Winter. I: 1 for Other) 
Wetland Creation (2: I) $216.500 $23.600 $133.000 
Riparian Habitat Cottonwood (4: I) $341,400 $25.000 $217.800 
WillowlMeadow (3: I) 
Total $1.223.900 $838.600 $353.800 
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with wetland mitigation success rates, that it is more likely that the w~ter range mitiga~on could I q 
be accomplished than the wetland mitigation. Simply reI?0ving ~ for all, or porno.lls, of the 
year could result in major improvement in native vegetatIon conditIon and subsequent WInter 
range. 

One other issue which needs to be examined in detail by the Corps is the water quality I 
implications of the proposed project A portion of Savery C~ek is currently listed by the State as 
a water body which will require further evaluation to determme whether or not a new Total 
Maximum Daily Load will be necessary. The impacts of either alternative on this issue need to be 
resolved prior to permit issuance. 

As mentioned above we have enclosed detailed comments developed for the DEIS that 
should also be considered in the 404(bXl) evaluation. If you have remarks or questions 

. concerning EPA's comments, please feel free to contact Dave Ruiter at the above address or at 
303/312-6794. 

enclosure: 

Sincerely, 

]q~~~ 
Chief, Planning and Technical Unit 
Ecosystems Protection Program 

cc: Mike Besson, WWOc, Cheyenne 
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Big game winter range mitigation is not simply a matter of restoration via the 
improvement of winter range that is in poor condition. The WGFD has determined that 
losses of big game winter range are not mitigatable. The big game winter range that 
would be impacted by the construction and operation of the Dutch Joe alternative has 
been determined to be essential to the viability of the mule deer and pronghorn antelope 
populations in this area. According to the WGFD (personal communications with Tom 
Collins. Mark Frowned. and Bill Wichers), crucial big game winter range is found where 
it is because of a number of factors including: 

Proximity to summer and year long ranges. Migrating deer. antelope. and elk are not 
able to relocate from summer to winter pastures over an unlimited area. 

Historic use. Big game utilize traditional migration routes. Locating replacement winter 
range outside of areas that have been historically used will benefit the herds that are 
impacted by the project. 

Forage. The forage must be appropriate for species that is using it. For instance. grass 
would be appropriate winter forage for elk but would provide little or no benefit for mule 
deer. The soil type, elevation, slope aspect, and precipitation characteristics all influence 
the quality, quantity. and type of vegetation found on the site. 

Climatic conditions. Relatively mild winter conditions characterize much crucial big 
game range. Areas that receive little snow (or are cleared by wind) allow forage to be 
available to wintering big game. 

Lack of human disturbance. Winter is a stressful time of year for wintering herds. 
Disturbance by human activities can stress animals and further weaken them. 

We concur. This issue was not addressed as well as it could have been in the DEIS. The 
Wyoming Department of Environmental Quality also brought this up in their comments 
on the DEIS. Savery Creek is currently under evaluation because high sediment and fecal 
coliform loads may be impairing use attainment. This impairment has been caused by 
improper livestock grazing practices throughout the watershed. 

Further. historic channelization to protect headgates and hay fields has impacted channel 
stability. As a result. under existing, baseline conditions. the channel is actively eroding. 
The LSRCD is attempting to correct these past abuses with an aggressive. voluntary 
program to create upland livestock water facilities. improve livestock distribution, and 
control livestock use in wetlands and riparian areas. 

The construction and operation of the High Savery or Sandstone Dams will not further 
contribute to the problem. In fact, of the three alternatives, High Savery Dam will 
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(Continuation of response 10) 
probably have the greatest benefit for improvement of water quality. The proposed 
reservoir is located higher in the watershed than the other alternatives and riparian lands 
downstream will benefit from attenuation of flood flows and higher summer water flows. 
Sediment and fecal coliform loading will be reduced through implementation of 
mitigation measures, and protecting riparian areas and stream channels from livestock 
grazing. 

The dam will trap most of the sediment load being transported down Savery Creek 
upstream from the reservoir. Erosion of fine sediment from the channel of this reach may 
cause some changes to Savery Creek immediately below the proposed reservoir but these 
will be mitigated by constructing bank protection and grade control structures in the 
channel immediately below the reservoir to the confluence of Little Savery Creek. Below 
that point on Savery Creek, the stream channel and riparian areas will be carefully 
monitored for the life of the project, and grade control will be constructed as needed, to 
prevent erosion caused by reservoir operation. In addition, The WWDC will work with 
landowners and the Little Snake River Conservation District to prevent bank erosion 
caused by livestock hoof action in the reach from the outlet of the reservoir to the 
confluence of Little Savery Creek. Grazing around the reservoir will carefully regulated 
to ensure that ground cover is adequate to prevent erosion. Vehicle access to shore side 
and stream side areas in the vicinity of. and upstream from, the reservoir will be 
controlled better than they are presently. 

Further, an additional 32 acres of land will have to be acquired and converted for wetland 
mitigation. The mitigation areas will be fenced and livestock grazing will not be 
allowed. The wetland mitigation can be designed to trap sediments eroding from 
surrounding uplands and to serve as natural water treatment facilities. Finally, 159 acres 
of existing riparian area will acquired for mitigation, these area will be improved by 
stabilizing stream channels and removing or significantly curtailing livestock grazing. As 
in the case of wetland mitigation, sediments will be trapped and the improved condition 
of the riparian community will serve as a natural water purification system. 
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STATE OF COLORADOrP 
OFFICE or THE STAT\! ENGINEER 
Oivision 0; W,.cer RetOutcft 
Oep.lItment of NOltural Re:sourc:es 
lltl She,,,.,,," Stl"oIt. R.lIom 810 
Oen-..e" Co:or;do S020l 
111'001'1. lJOll a6 ... l3&1 
fAA ;303) 566·13a9 

Ms. Candace M. Thomas 
Chief, Environmental Analysl. Branch 
Planning Civislon 
U.S. Army Engineer Distrid, Omaha 
215 North 11" Sl 
Omaha, Nebraska 68102-4978 

Saptember 14. 1998 

Re: Draft EnvirontMntaJ Impact Statement (OEIS) 
404 Permit for YJyoming Watsr Development commission rNNOC) 
Little Snake Supplementallrrtgatlon Water Supply Project 

Oear Ms. Thomas: 

Ray""'" c:...-r.or 
lames S. lochll..ct 
~0INclat 

..wo.Si~ 
SQ • .,.... 

The Colorado Oivision of W,.r Resources has reviewed the OEIS referanead above 
with regard to potential impacts to water resources, water rights and water resource 
administration within Colorado. 

The projected depletions of the three alternatives on down.tream flows in LittSe Snake I 
River and the Yampa River drainage cculd potentially deplata flow and adversely impac:t watsr 
nght. In Colorado. To alluna there II no depletion to Colorado water rights, atorage upstream t 
should only occur when water rights downstream in Colorado are satisfl8d, or at least not calling 
for water in priority. In short, the projed should not be operated in any way that Impacts or 
abrogates the priority syste'!1 within COlorado. Additionally, it mUlt be incumbent only on 
Wyoming to provide water to downstream uses impacted by the prcjeel 

cc: HalO. Simpson. State Engineer 
Jac:Jc. Byers. Auistant State Engineer 
Bob PJuka, Division Engineer 

~r:;;:k 

C~rts 
PrtJttlsSiUiiCli ~jil"'" :!l 

Final Environmental [m act Statement 

Colorado Office of the State Engineer 

1. w.e ~oncur. The Litt~e Snake Supplemental Irrigation Water Supply Project will operate 
wlthm and comply with the terms and conditions of the Upper Colorado River Compact. 
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JlMGElUNGEII 
QovtANOft 

IoOMIHIITIATlOH 
tsa71177.1751 
'oU( 717·1'" 

Department of Environmental Quality 
H.nchl., BuildinQ • 122 Wut 25th Street • C".y.nnl. Wvomil'lg 820.02 

Septemher 24, 1998 

Ms. l'Atsy l:rccman 
U.S. AIm), COrpl ofEnginMt'II, Omw·Disuict 
2 J 5 North 17th Slreet 
Omnha., NF. 68102 

RoB: TlElS, Little Snalc.~ Supl'lc:mentallrrlsation Wawr Supply 

Doar M5. Freeman: 

WATIIlOUAUT"I' 
IHfl',,·nl' 
'AXrn·H)' 

Chl'is ~bcmathY I)C Lhe Wtltcr Quality Divillion ~icwcd the DJ-:IS al,l! provided tllc:r"llowjl1~ 
cumments: 

Th" PRIS stateS ill Chapler 4. Sec~ioll 4.3.2.1 that "Waters ~thln SaVelY C-lC(!k and .Lho ~ ,~ll= .~nnke 
I~iv" eurrcntly meet all Wyoming watu 'iuwity standards. 1"hc DEQ curr;~lly hil~' ~r.ml,;~u;.~r 
S D' ~ nd I htJc Snake River u.s WIltCr qwill\y limiwd and ncedina il J otal MUI~um )U' Y 
1 !~n:'~L.:' Sa~ury Cresek downJtrCAm of\hc pnlJX,.ed ~rojc~t site is !isted ~~ impaJr~d ~u: ~~ 
'I TI 1 1ttle Snake Rivor a" a fonnality. 11 Ii~ as ImpaIred until the lown ().1 O''lt n , 

III L u~, • d __ ..I Nnn~S d' h /tie permit for wa!ttcwaller 
W~\$tC""':lll!r lreutment plNlt haA rl:ceived un up I~ '-. r.. 1l'C Ul o .. 

discharge. 

cd 'l' n \y \0 affect the bydrol'1gic ic:gimc of the strCOlInS mcnlion::ll.a.bovc• 'lhr. 
The prop~ proJcc IA I, c: u' . how \he Illooifl~ hydroJo~ic Ilow'a~~iu~t Wi1h 11~ 
DF.Q/WQll !s no~ ~~n.\ ,,, umc r limit tioru of these "trUro aegmcn1s. We would likr: 
proposOO pruJect w1l1 .ff~ \he ~r qua. rty a 
to sec this item ad~d 111 the fiua1 ElS. 
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Wyoming Department of Environmental Quality 

I. The information provided by the Department in comment I has been incorporated into the 
EIS as appropriate. The operation of the proposed High Savery or Sandstone project 
could alter and improve the water quality in Savery Creek by reducing the sediment load 
downstream from the dam. Additional improvements could occur as mitigation efforts to 
stabilize the stream channel and adjacent riparian areas are implemented. 

2. The modified hydrologic regime and implementation of mitigation measures that will 
exist with the High Savery dam and reservoir in place will probably improve water 
quality. Discussions of this issue in section 4.3.2.2. of the EIS have been expanded. 

Savery Creek is currently under evaluation by the Department because high sediment and 
fecal coliform loading in stream flows may be impairing use attainment. This impairment 
has been caused by improper livestock grazing practices throughout the watershed. 
Further, historic channelization to protect headgates and hay fields has also impacted 
channel stability. As a result, under existing baseline conditions, the channel is actively 
eroding. The Little Snake River Conservation District is attempting to help correct these 
past abuses with an aggressive, voluntary program to create upland livestock water 
facilities, improve livestock distribution, and control livestock use in wetlands and 
riparian areas. 

The construction and operation of the High Savery or Sandstone Dams will not 
contribute to the problem. In fact, of the three alternatives, High Savery Dam will 
probably have the greatest benefit for improvement of water quality. The proposed 
reservoir is located farther upstream in the watershed than the other alternatives. Riparian 
lands downstream of High Savery Dam will benefit from the attenuation of flood flows 
and higher summer flows especially in the late summer. Sediment and fecal coliform 
loading will be reduced through implementation of mitigation measures, by protecting 
riparian areas and stream channels from livestock grazing. 

The dam will act as a trap for most of the sediment load being transported down Savery 
Creek upstream of the reservoir. Erosion of fine sediment from the channel imPlediately 
heb"! !.f;S~ Savery Dam may cause some char.:;;:c; to Suye:y Crct"k immediately 
downstream of the proposed reservoir. These changes will be mitigated by the 
construction of bank protection and grade control structures in the channel immediately 
below the reservoir to the confluence of Little Savery Creek. Below that point on Savery 
Creek, the stream channel and riparian areas will be carefully monitored for the life of the 
project. Grade control structures will be constructed as needed, to prevent erosion caused 
by reservoir operation. Grazing around the reservoir will carefully regulated to. ensure 
that ground cover is adequate to prevent erosion. Vehicle access to the reservoir 
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Ms. Patsy Freeman 
U.S •. Army Corps ofllnginceD, Omaba District 
Scp~bet24. 1998 
Page 2 

Mr. Ahcrn~lhy hu nbo included a map jndicatin~ DllO stn:am clulJification. and impaired segments 
for tho proj eel urea· 

Thunk you fo~ the oJ'J'Ortullhy to cOlnmcnl. 

toonl'I~~ 
Director 
Departmenl of F.nvironmcntal Q1Jllity 

DHlCRNk~ 82740.ltr 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

(Continuation of response 2) 
shoreline and the stream banks both upstream and downstream of the reservoir will be 
more controlled. 

Further, an additional 32 acres of land will have to be acquired for mitigation and 
wetlands created. These mitigation areas will be fenced and livestock grazing will not be 
allowed. Wetland created will be designed to trap sediments eroding from surrounding 
uplands and will serve as natural water treatment facilities. An additional 160 acres of 
existing riparian area will also be acquired for mitigation, and enhanced through the 
stabilization of stream channels and the removal or significant curtailment of livestock 
grazing. As with the wetland mitigation effort, upslope sediments will be trapped and the 
improved condition of the riparian community will serve as a natural water purification 
system. 
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DIVISIO~ Dlu:c:rox 

K.atyl DcniIOn Rabb, Ph. D. 

D I v I S ION ope U L T tf R. A L R n SOUR C E S 

Stalo Historic PrcJctVlluoa omu 
Barrstt 8uilliinJ 
1301 CccllraJAyc. 
Cheyenne, WY 82COZ 

(301) m·7691 
FAX (307) 777·64 21 

Candace M. Thomas 
Chi,f, Envlronm.~tal Analy." Brancl\ 
Plinning Oi ... I.ion 
U.S. Army Corp. of Engin,er., OmaN District 
21 5 NOM 17'" Street 
Om_h., Nebraska 88102·4878 

Sept.mbar 29, 1998 

RE: Unle Snake Supplementallrtfgadon Wattf Supply Project Draft Environmental Impact Statemenl 
(State 10 No. 98-140): SHPO l02S9RLB033 . 

Oear Ma, Thomas: 

StaN of thl Wyoming SUt. Historic Preservation Offlc. (WVSHPO) hay, reviewecf the abov' referenced 
docum.nt a; It "ertaln, to cultural r8S0urc6S and historic preservation i$cues. Thank. you tor giving u. 
the opportunity to .comment. 

We hl ... e been worJcin" clo.lly with U\a Wyomin" Water Development Cornmillion (WWOC) and the 
U.S. Army Carpi of Enginll'. (USACe) to In.un that c",tturat rllourctl uaociatecf with tilil project , 
Ir, adeQuately con.ld.red and treated. W. appreciate the .ffo", that h.v. be,n mad. bv both 
.genelu during the CoUl .. of the Sac1ion 106 complianc. procell. Cultural resource ,valuation, 
~on!lnut at the currlnt tim. for the applicant" preferred .'t.rnady" the High Savery dam and raservolr, 
Thereforl, the Draft Enyironmenul Impact Stateme"t (DEISI doe. not contain the most recam 
Information .vaillble ,..glrdlng Uti, alternative. W. dlK\lu.d chi. m.tcerwith the 'N'WOC, USACE, .nd 
.taff of Burn. &. McDonnell d\lrtng .. "cent mllting and recommended that more comprehensive 
;\.IItural ,.,Oun:a informl'riOI'\ b. indud.d in Uta FiNI EIS . 

,l~dlng to our racords llSOcJ.tt<l wilh tha culturll ruouret InYlntary raportS curremly on fil. fOl 
~. Hi"h $Ivery alternative. we hava formIUy concurre4lhat prehl&toricJit.e 4SCR92 and .4BCRS844 
ara ellglbl. fg, th. National R,gl&ta, of Hiltotje P'act. (NRHP) under CrIterion D. wi. 1I,v, .110 
concurrtd tNt It~ric lit .. 4SCR5545 Ind 4SCR5S46, .nd prahiltOric lites 48CR8S97, 48CRS898, 
.zSCRG901., .;ac:~~:~., '(':CR~~O.1, ~~~~590S. ~~"'.p.'!e~. "~~"'A9(17 4RC:P.~908, 'l'Id .. flCR8ROIl ~ 
are not eligibl. for the NAMP. W. have not yet formaUy cOII'Itnen= on w NRHP eligibility of lites C!D 
48CR688&, 48CR6898, 48CRSa99, 4.8CRS900. 4SaS902. 48CR6111 O. 4bCR691', 48CRS91 ~f and 
48CR8913 beeaUle they wire IVaJUi~ d~ng the aummtt of 19118 and the repon hu no' yet been 
completed or IUbmm.d to us for our re"'-w. Also eluring th.lUtru.,er of 1998. furth.r ~ultulil resource 
inyentoriac watt C:Qnduc:ud In the vicinity of the Hlgn ~very alWmlti..... Twanty·tW(! Iddltlon~1 
~totiC et\d hiltoric MH were ~dtt.d. The ~ tot 1hNa lites hM nqt,yM been 
como/ltld or tubmr~ to our offfc-e for raWiw Ind ~~. bloR it Is expected "'at uveral mare 
propertiH wiU bt CONid8ltd lllgibIe for tM NfUiP. 

1'112 run OP WY'O)ofL'\I( •. 

Jfm a~ct. a~ 
V8P~(ljP(.:flWMMC:t': 

Cwo Dryau.1>irectrw 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Wyoming Division of Cultural Resources 

I. Close coordination was maintained with the Wyoming State Historic Preservation Office 
while the Section 106 process was implemented. New material presented in the 1998 and 
1999 cultural resource investigations has been presented in a separate report to the 
Wyoming SHPO. The SHPO will be provided every opportunity to review the studies 
and draft reports as they are being completed and as they become available. 

2. Please see response to Comment I above. The final cultural resource report describing 
the sites identified in Comment 2 was presented to the SHPO for review in September 
1999. The SHPO was asked to review the report at that time, and to provide any 
recommendations concerning their potential eligibility and the need for additional testing. 
As stated above, information derived from the new studies has been incorporated into the 
EIS. 
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Can41CI .... Thomas 
sePE~.r2t. 1998 
Pag., 2 

w. hive disc:uUld acldltional cultural relQUIQ concern. with Ihl WNCC and the USACe eluring th'l 
couru of SKtion 100 complian" D~II tOl' mll·projlct. Native Amlrlcan i&eul' and c~n .... ttatian. 1 
I, I Vlry important compONnt of Itt. High hVWV altlmallv. and Ihc,,"lfd be 'addtllaed in lhe FInal liS. 
An .thnograDhlc ItUdy of the proJect region Nt rtelntlv b .. " rKommen~. A dlacuu/on of tN 
, .. ultl of thll study S"'ould be Incorporatld Into the fiNl ",viIOtlm."ul document. Qj .... n th, ~etut. 
and number of Dtehiltorlc lit'l in the IIIc:lnltv of the prtf.rr~ alurn.ttv., it ha, "'0 bee", recommlndld 
that th ... rtaOurCN b ...... Iuat.d ItHarm. of I cut~rll t,ndlCaQI or diwict. A dlaCUNIOt' Ihould 11.90 
bl Included In the FInal EIS t.glrd"ang m. COtIfidlncl of the ,.,una Qf pr.vloul cultural r.,curct 
Irwlntori .. for each of the Idlntlfi.d project altlfnatlv". 

Under the Advisory Councd on HiltOric Pre.arvation', ,.gut.ticn. 38 CFR Part 800, the US,ACE. I. the I 
Ilad f.deral plfmiftlng IglMY, la' responlibl. for determining ~. -Area of Potentl.,·Effect- of the 4-
project In conaulfldon with ~. WVSHPO. Not otlly di,ect phYllca., but !M1!'~t \li.ua'.ln~ aucflbl. 
.ffee" upon .Ignifieant cultural r.IO\IIC,. will "lid ~ bl ~n-lnlO CONld.,a~on. In addition. ~. 
USACE Ihould conaider the potential chana I of 1.1 .. 'of the SI'Oj'" ..... from egrlculture to rKt'tIUon 
and rural d.velopm.nt onee conatruc:donJa cotnplltld and what Impacta I,!" future un ma.y ~a"e 0" 
historic proptrtfea. The .. IIIUN &f •• pproptll~ diKulllon' to Include In th~ Final EIS. Potential 
mitigation Itnt.gias such I. dati r.covlry uClvadoM, fencll'lg. and con .. 'vatlon tasemenu for thl 
protection of eigniflC:lnt aitll .hould allo. b. ptestnud. 

Sincerely, 

Cf-J.~ 
John T.K.clc. 
Statl Hiltoric PraJ8r~.tion Officer 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

3. Native American issue analysis and consultation was initiated in 1995. An ethnographic 
investigation has been completed. The results of both the consultation process and the 
ethnographic study are included in the report submitted to the SHPO for review and 
comment. The confidence with which the previous studies conducted in the area are 
viewed will also be discussed in the EIS. Please also see discussion in following 
paragraph. 

4. 

The cultural resource investigations performed at the Sandstone Dam and Reservoir site 
were completed over 12 years ago by Frontier Archaeology personnel. The personnel 
who conducted the survey at this alternative project location have a reputation for 
reliability. and it is unlikely that any archaeological sites were missed. The Frontier 
Archaeology personnel that performed the later work at the High Savery and Dutch Joe 
sites were different from those individuals surveying 12 years ago. Subsequent experience 
has proven the work of this team to be of poor quality. However. the probability that 
additional significant cultural resource sites would occur at the Dutch Joe site would be 
low considering the existing terrain. slope. aspect. elevation. and general location. In the 
event Dutch Joe Dam and Reservoir were permitted by the Corps. additional on-the
ground surveys would have to be complete. 

The nature of the High Savery site will undoubtedly change if construction and operation 
is implemented. Some sites will be nearly permanently inundated. a few others will be 
subjected to fluctuating reservoir water levels. and still others will lie above the high 
water line. The EIS includes discussions of these effects and the potential opportunities 
for mitigating these impacts. An acceptable treatment plan containing the appropriate 
mitigation strategies will be developed in concert with the affected native Americans. 
state and federal agencies. and individuals. 
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"'HE STATE • OI'WVOMINO JIM GERINGER 
OOVERNOR 

Wafs,. 2J(Jv(J~PmIJni ComnUddion. 
Hi,.,eHLiR IUILCING TEt..ePtiONE: (307) "7.7625 CHEYENNE, wYOMINO .2002 

WyomIng StK~ Clearin&housc 
Oni" of Federal l.and Policy 
Henchler .BuiJdina. lW 
Cb.~nnc, WY 82002·0600 

FAX:. (307) 77HI11 

Sepuunbcr30, 1991 

Uttl. SnAk~ Supplemental JrriptJon Water Supply, DrAtl 
~"ironment.l1mpact Stazcmcnl 

Oentleme.n: 

)(8'WI" B.hulIllI 
George Q, Bowar 
'MIliain J. Franks 
Jamel F. HIcQ 
OeanHo~. 
Ch.rl.s Murra, 
Sl'lVOJ'l. NId!8Ia 
Colleen Peterlon 
Ocn W. RIske 
Wlliam O. Town .. ncllll 

The Wyoming Water P~YOlopn'Qnl.Cwnminlon (WWDC) i. the I~ 'pte), sponJorinp; the; ah(l'Wl: 
rc.:(=renc:ed projcet. Since 1985, tho WWPC has belln invCltigatln& th. tea,ibiliL)' uf c.:onstru.::ing· a wat.cr 
.wra~ project t~ provide l .... ld1CI'J in the J .iulo Snake l{ivc:r Valley with a lupplcmcnbl.l~ leasan irriaAtiM 
wlIlc:r .upply. In JW\. of 19004, the U.S. Army' Corp_ ofl::nginccll began preparing Il J)nd\ ~Yironn1clltilt 
!nlP.!;( Statement (DEIS) (\r a ptoJectthat would provide the Savery-Little Snake RlvarCcnsClr .. a.ncy Distrl~ I 
with a water supply )'ie/dina 12.,000..:fO fc:ot 0{ suppJlOlcntaJlrrlgation water J out of 10 yellrt. We believe 
the wetul and thorouih malYII. Qf IJt.cin4tivCII completed as Pillt otthl) NAlional EnvinmrrentAI Pnli~y Aot 
(Nn?A) review hu rclulLcd.ln \he unmis~le coneN.inn that a 21,433 acre fuot raservoir at the Hi~h 
S.v~ry ~it.c iA tho ,;u" cOllly &ilCml1ivo \h'l meets tho project need., bCll minimius enviroN\\CntaJ and 
'Qvluloiical impacts, and provldc.c lhe aroaLc5lllrnounl "f ."ondsry benefit. for wildlife lind ~·e.\tion. 

A ~t1on 4o.t(bXJ) Sbuwiuiwupnpared byth.WWDC and Is JlICICI1lCd mAppendix L ot'tho m~ts. T~ I 
404(b)(J) Shnwiria. 'llJnmat~.ca UII: J"CIJQD' the WWOC b.II,vei manhc 22,43:; sau fuot J ligh ·Savc.ty ~ 
Jh"rvoh' ,,It.rnatiw ,. d,e lea.n· ol1vironmcnLally dllJlUllPug pracuc«ble alternative, providing \he grutest ~ 
benefit' to !he State ofW)'OJt1ina. and Js the lcut coltty projcct that was evaluated. . 

Tho WWDC apprvc;IIlLe. tll8 input and.usistance rmvldcd by the Corpl oCl:J1llilleels and tl11 cooperating I 2 
19c~cics during the a""ly,is ond dl'a.ftin~· or the oms. We bclleve \hI: pr~. mandated by NnPA bill • ~ 
r.lull.Cd in the selection gfthe best pouiblo alt:mativc. The WWDC nq,,"ts timely i.~UallC!.i of :II 404 )I"-lmi. 
for the 22,433 acre foot I )jab Savery Dam and Rc:savuir. 

S;n=ly, ~_ .Ifi?-..... --_. 
~~. 

ni~or 

L.h-l.!!MA Cln 0 

Final Environmental 1m act Statement 

Wyoming Water Development Commission 

l. 

2. 

3. 

The Wyoming Water Development Commission's (WWDC) role in the Little Snake 
Supplemental Irrigation Water Supply Project is respectfully acknowledged. The 
WWDCs support for the High Savery Darn and Reservoir project is noted. 

The WWDC co~ment addressing the content of the Section 404(b)( I) Showing and 
support for the High Savery Darn and Reservoir is noted. 

W e c?nc~r that all the cooperating state and federal agencies have provided significant 
contnb~tlon to the.EIS and the NEPA process. The Corps will conduct a thorough 
evaluatIOn and review ofWWDC's Section 404 permit application. 
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WYOMING 
GAME AND ASH DEPAATMENT 

---8---

Wyomins Swtc:s Clc:urinihouse 
Officc of l:cdCl'al La.a.d Policy 
A TIN: Julie Hamilton 
Herschlcr Duilding, 3SW 
Cheyenne, VVY 82002 

Dear M5. Hamillon: 

S~p(CJ1lbcr 29, J 998 

WllR 418 
U.S. Army CorI"1 ofRngjnccrs 
J ),-aft I:::nviroomclltallmpael Sta(~Tn:nt 
Linlc .Sn:1l<e SUl'plementallrriglUion Water 
Supply 
SIN: 98·140 
C~bon County 

The staff of the Wyoming Game and t:bh Departmel\t hu revicwed the Draft 
F.nvinmmerital )mplU.'t StaWlWlt for the Little SD2kc SuppJemenLallrriga1ion Water 
Supply in Ca~on County. We: offer the following comml:nts. 

Gcpcr;sJ Comments· The Hilh Savery Rc¥crvo;r Site hoa the potential (or dcvclopm~l 
ofa brnud lILm:k nfCnlnrado ltlvcr ~tthrou trout needed !Dr roalona) resLol'll\ion effo .. :t.s 
iu!' thift nAtive ~.re<;ici. W. have workl:d eloaely wilh thl: Wyuming Wa\or })cve]opmcilt 
Conuninioll to designate a minimum POt}! of 5,724 aen: feet for the production oj' 
~Pl'fOxima1cly 14,600 wlull Cnlorado J~ivcr cutthroat trout. Thia II a· sjiPlificant 
I.:OllScrvaUon ~t1on. one dc:scrvina positive ean:cid~r41iun as pcrLaios to the 111C$sritcnl of 
projc:ctlllteJ1)A1iv~~. Reservoir opcratioDJ need to ~ developed lballltriet)' prevent 
violation orany minhnum 1'0<)1 e~lablillhed for-Colorado lUvcr cutthroat trouL 

Of i:I.lI the ,ites. the HIGh SllVc:ry sitt; fCS\Olu in no·h, ... of crucial winter raug~ for 
big game. Lo~lI\':~ ufLhe.ous hahitaL'l!.rc unmitl~~Je. Th:I'C ~ppcar~ soad ~otattiru .for 
~"Uoc;.cssfuJly miti~ating IO&&C& of wetland and rlpanan habl\.aU ISSOCII\.eQ Wlth thc lhgh 
Ssvcry site. 

HQbill\t Mitigatigo-VC&~.\ljuo lJHlmenl - lllL~ mitiiIJion for big ~amc is iuggcst.cd 
{ur a&1lllltomativcs. Mitiptinn cnuJd in~ludc tllC creation or enhancement of 10sl 
vu~~\Llli'fu ~Llnh",IC. Ono IUllWtJId mi1igAlion oJtcm.uve is the i.mplovc.mcnt. of 
ws~ winter ranac uwh~ 10 more bia lame em we the improved ,ot=i. In nt",,-
~e" Vt~ctativc imprevemenu to big game habitat rcqui.n: treatments thaL sci the -_.-.... _--.. ....,._. 

11.&, at" ".,..... . 

I 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Wyoming Game and Fish Department 

1. 

2. 

3. 

We are certainly aware of the close coordination between WGFD and WWDC to develop 
a minimum pool for brood stock to assist in the regional restoration efforts of the 
Colorado River cutthroat trout. Your desire to maintain the minimum pool as inviolate is 
noted. We would envision this requirement to be an operational feature agreed to by the 
WGFD. the WWDC. and any other partners involved in the operation of the proposed 
High Savery Dam and Reservoir. 

We recognize the WGFD's opinion that crucial winter range is not mitigatable and that 
opportunities for wetland and riparian mitigation exist near the site of the proposed High 
Savery Dam and Reservoir. These concepts are identified in the EIS. 

Your desire to mitigate big game habitat through creation or enhancement is noted and 
was evaluated as part of the review and revision of the DEIS. Habitat improvement work 
efforts completed by the LSRCD should also be reviewed and used where appropriate. 
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MS. JULIe "ammon 
Septembcr29. 199~ 
Puge 2· VIER 0418 

veset.:ltioll bsek succcssionally to improve vigor an~ nUtrili.onlll value. While these. \ 
trcalmt:n1." may improve .prins and .ummer ror.t.gt: Imme(hatc1y. Illll)' a.JlIO rc:.Uuce thrub 
availability during winter fur mWl)' ye:ars, The Dcpllrtment urge.\ c:~ution in a.i~umin~ the 
nc:llulbitat gain from this t~hniquc without a consideration of s~nal big game habita1 
nceds. 

WildUfe Di.!plag;P1sm- The document su~gcsts that some wild}jf~ will ~ displac~d by 
con:slru.cLiun activitie,. but wW return ~ cunlllruclion iJ completed. While some 
wildlife species eOln easily move into IldjACellt habitat and lurviv~. ~otne Spc;i~.ll1ay no1 
be able to usc adj~cnt h"bil.wc hec;ause those habit3ts are alTISady oc:cupic:d and the 
spc:cies arc lemlorilSl (t:.g .• badgers, bobeal-'). AllIU, oontinucd impacts a1\cr ennSlnlctioD 
r=lut~ \0 rcaes.r.iol1.1 uac oftha ro..Clervnir cuuld include mortality ufrenuunina wnd1if~ 
fronl :lcciu~nL:t with vchh.lcs, fence cntanslemenl, poadllng. etc. Additionally. any 
dcv~lopmcnt. Lh~t rniihl (teeur uJ~ng with anr oflhc pmposc~ sit~!I. cou!d r7sult in an 
influx in winter recrcationiSllS which c~luJd directly Impact \Vtntcrmg Wlldhrc 

4 

Department data suSgcst lhis sile is U£,:luully Jmportant winter ~nd lr.mllhilm ra.r:ae f~r a ~ 
portion uf th= Rags" hCl'd, In addition. Du\.Ch Joe would contrlbu~ to eumulahve, hnl'lCU 

QlItc:h Joc Altcmalivc - Thi, 1I1~ti"c i, aaid tn di~'Pl:1Ce few wintering mule dccr I 
iI\ th41 srC4 that include \liVgas activity and sagebrush control proJecl~, After the dam and 
reservoir is b\lill, and tho siltS iii made accessible to lhc: public. i~ anglers and tl1Cit" 
vehic:lCll wuwcl ~Ulle= dMurbancc to biS gam~ on cruclld win~ rimge at the Dutch Jue 

:the. 

the Sandstone Rcsc:voir alternative, Several ga.mc trails follow Big and J ,Ilt!: Sllndsto~;: I Sanditgoc Allernativo - 'Big game lnigration could be impactell more thew. ~uggeJtcd by I 
C:an,unlJ (obsclVed durin~ January elk elilssificatio~ fligh~) .. The stel:!pn.ess o!the tcm.lll ~ 
around Savery Creek could make passing a re.IICTVOlT ut this Ilte ve~ d1fllcU!l for , 
misr!lti.u~ biG ~aru~, hlsu, lh= re.ocervoir "/U1ll.S'~ created by ~~ ~tIIU ~oodm~ Clf ali 
and L.illle S:md,;tonc Cw\yon~ could cause a boulenltCk rur IDI"r8!iDQ bl~ same. 

I 

I ; 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

4. We recognize that some wildlife species may not be able to occupy adjacent habitats 
during construction and that operational and recreational activities that result may keep 
some species or individuals from moving back into the dam and reservoir area following 
construction. We concur that additional wildlife mortality could occur as human activity 
in the area increases during dam and reservoir operation. This information is included in 
the EIS. 

5. The concern that the Dutch Joe Dam and Reservoir site is an important winter and 
transition range for a portion of the Baggs herd was a factor in selection of High Savery 
Dam and Reservoir as the WWDC preferred alternative. We concur that other activities 
have resulted in effecting the mule deer habitat in the Dutch Joe area. We do not concur 
with the potential increased use of Dutch Joe Dam and Reservoir during the winter for ice 
fishing since no minimum pool is proposed and no fishery would likely exist. The EIS 
has been reviewed to make sure the above information is included. 

6. 

7. 

8. 

The information concerning the game trails along Big and Little Sandstone Creeks, the 
steepness of the terrain and its potential impact to big game passing a reservoir, and 
potential bottlenecks created along Big and Little Sandstone Creek canyons has been 
added to the EIS as appropriate. 

We also concur that the phasing of flows up and down over a 3-day period is important to 
maintaining stream bank stability. We also concur that the concept should be included in 
the project mitigation plan and the reservoir operation plan. 

The monitoring and mitigation plan was prepared by the WWDC in cooperation with and 
using input from the Corps and other state, local, and federal agencies. 
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Mli. JulIe J JanlJlton 
Septembc:r 29.1998 
I'qc 3 • WDR 0418 

Objeetjygs and Sit. Seleqtiol1 3td Plruranb rage 8- We continuo to uhj~ to the 
C:Qrucid.lOl~ioJ1 of tho ''tailwalQr. Nach" (\hat INa upIU'cam from little Sav~ Creek 
C'..antlucnc:e to the propoMed dam At~) as a ripftrian habjlal. miiiaation area. Thi •• mire 
reach should be managed to avoid further proj~\ impIll:u. The hydtolubric c.han~cs 
R."(ul\ing from the elimination nfbcdJoad AIld fine Kc:dimcnl frum this reach will illl.Cn'upl 
Slrc8m chl:U'lnoJ Ilnd riparian dcvc1opm"'1t pl'Ul:CSScs. Intensive manapmant actions wUl 
be required. \,' lIin1p1y mwntaiJl riparian habitat valuel (or life oftbc project imj'3Cu. 

'l"hank you (or Ih~ opportunity to commen" 

DW:TC:as 
cc: USl'"WS 

IlILl .. WIC1lliRS 
DF.PUTV DJREC'fOR 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

9. We are aware of the concerns expressed relative to the use of the tail water area between 
the dam and the confluence with Little Savery Creek for project mitigation. This issue 
has been raised by both the WGFD and the FWS. As a result, the tailwater area below 
the High Savery Dam has been dropped from further consideration as a potential 
mitigation area. 

5·54 



_

WYOMING STATE GEOLOGICAL SURVEY 
. P.O. aox lOC8 • LA;~AM:Z. WyOMiNG a~O'l·30:' 

. (307) 766-2286 • rAX~' '" 2~C6 • Ii M/IIL Wa;G~WJiijII.\,j""""O .• CI\J 

"AT( "~,. 04ty'. 01_ 

IlcaoN~ CMf ~....... ...,...."..., _w . _ ~._,.... 011_,... ~ 
.... ~ ... Lf'Mo\ JM\oeI C. COM .:1111 v., J~ 1In''' ""'" \II. .. ~ ..... '" J. 1M' ~" • .lIN, 

Septcinber 23, 1998 

'1'0: .Julie II~tcn. WYom.ln' Slute CleQ.r'.nghouse 

FROM: Gary B. Ow». P.O .• ~'ta.te GeologIst 

SUBJECT; Draft. Envtronmentallmpact Statement for the Little 
Snake S",pplemenLo.llma~t:ion Water Supply (State Ident1B~ 
,; 98·140) 

In regard to ..... hat was called the -deep groundwater' alternative. I 
wh)' were: no other fcrmIu1on& t~ the Srowna Park Fonnatton 
considered in the evaluat10n of th1e a1ternauve? '!be c:l1&cuss1on ot 
this altemaUve 18 en page 2·4 and. pages ~.& and .'\-9 Jrl AppCl.~ 
A. There rna)' be areu where one well could produce from multiple 
formaUona. 

We d1.sagree With the conclLl81on in Table 2-5 on page 2.18,·whicb 
stat~ mat theTe are no se1sm1clty unpacLl on the threo Ul.w.J.U 
all;elTl;,UVCJ. WhLlc 6e1sm1dtv Is d1acusscd in tnQre dct.aSl on page 
3-8. that dlJcUIs10n only conslders h1atortc &eiamldty. and even 
tha~ cUecuecUon 10 incomplete. MOlt dam altin,. &lao lne'I1t1~ A 
c11scuN1on of "random" or -&4t1ni baa1n" earthquakes. and some 
Include a probab1l1suc selm:mc huard ua~1L. A uuldom 
e&rthquake in thU area of ~ would most Ukely have.& 
magnitude oI 6.25 .. As an example. a magnitude 6.25 earthqu&l.ke 
lOCAted. lb i,<1:·)=u~.~~ I:-om f:..'hA "'..am would generate hort.,J\nt"l 
~cC:elcrat1ona In. the 1 ~ , range. 

, 

The U.S. Oeoloilcal Survey bas co:np1eted a neW' probabUlst1c 
se1sm1.C hazard useaament for the Un1ted StaleS and Wyoming. 
'lba &6HMtUftlt IndfcalM that. tlaerela & 10% pmhlthUn;y of 
~ & ground acceIecat10n or It% g.6% g 10 50 yean, a 5% 
probabll1ty of exceed1ng a ground ~ .. t101'1 of 8~ g in SO yC&l'8. 

I~ 

Final Environmental 1m act Statement 

Wyoming State Geological Survey 

I. 

2, 

3. 

A number of aquifers were evaluated and re'e db" 
concerns. Extensive oil and gas do'll' h J cte ec~use of antIcIpated water quality 

. d Ing as occurred In the area and th . 
conSI erable amount of water quality data available from drilling logs a:~ ~~h:r rec rei 

o s. 
None of the alternative ld . 
area. Any of the dam ~t:~tiv~:c:~:e or decrease the lik~lihood of earthquakes in the 
magnitude earthquakes that may be e be constdcu.cted to wIthstand the calculated highest 

ncountere In the area Th h ak ' 
and ground acceleration factors were determined b th W· . e eart qu . e magOItudes 

y e yonung GeologIcal Survey. 

The EIS has been ch d 
ange to reflect the data presented in the Appendix B. 
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and a 2% probabll1ty o! exceed1ng a gl'OUA"1d aceelerat.tcn ot 14% , 
160/Q g in SO years. 

We are W1lllng to assist 1n the preparation of a se1Smic hazards 
assessment and a revised a."'lalym or ae1.amiclty and ~ismlc 
potentJal for t.h1s area. 

In regard to Land&11des. Sections 3.2.4.5 and 3.2.4.6 (pages 3-1 and 
3-8) and Sect10n 4-.2.5.2.2 (page 4-8) ~te that no major 
1a.nc!sl1.des have blm 1c:IenWled in the Y1dD1ty o£ the H1ih Savlry 
alternative. Wh1le "~Jor landal1de- Is not ddlned. our ~a:y 
I.and&l1de Ma.ps, which are referenced. in Scct10n 4.2.5.2.2. show 
lancisl1dc8 mapped in that area 1rom aerial photography. In fact. 
the maps show a block slide complex near the H1gh Savery dam 
site tmap ·enclosed). Has there been a add assessment that 
c1eterm1ned that these 1a.nd.al1dea are not present or are 
LnsignUlcant? It not. the document's conclusions regatdln, 
landsUdes need to be mod14cd. 

In regard to m11:J.eral rc:soW'CeS. this area ot WyomJ.ng may contain 
d.1amond·bea.r1ng rocke as well as some ~oUte·bearing roeks. To 
date, however, there have been no documented d1&mond. or 
~lites found. 

Uranium occunencea and abandoned mine& &l'C !oWld within the 
Ketchum Buttee m.J.ning ana in T15N. RS~W. 1be Tertia:y units in 
th1a area are ennchcd 10 uranium and related elements. These 
areas drain f.nt~ Savery Creek. 

AS a ttna1 comment. there 11 a lot of geolOj1c WonnaUon in this 
report. wh1cl1 bean on the 81tLr'l1 of d.:amI. l:lut none of the 
preparera otth1a docu~ arc tdcnt1ftcd aa Ucen&ed protcll1Olla1 
geolog1ata 1:\ Wyorn1ng. I..tccnaed profcea1onal geologists should be 
ldent1fied U IUch. Wh11e the State dJd not reqWrc l1censure prtar 
to July 1,1997. wyouisng ~tatutes S3-41·101 thro~'~3-41-121 
have been amended to now roqU1:c the licensing olall geologlata 
praetic1.ng be!o~ the' publie 1.n Wyoming. This le~1aUon as weD a8 
lcgLsl;a.t1.on gotng back to 1991 also reqUireS the &1&fl1n. and sealing 
of gsolog1C work prepared by or under the 8upe.tv1s.1on of 11cen&ed 
pro!eaa1c.~ ,colog18ta. 

It there an: questions on CW'com,mentl, please ~t them to the 
appropr1ate geo1Cli1St on my .t.a1l' 01" to me. Dan Hau.sel c:an 
a.c1dreaa dlaraoncl-rdated comments, Ray HanU J.s our expert on 
a.olItN and W'&n1um. and.,J1m Cue handle. eeiamSdty and 

I&. 

I 

4. 

5. 

6. 

7. 

8. 

Final Environmental 1m act Statement 

This off~r was accepted. James C. Case of the Wyoming GeologicaJ Survey completed 
AppendiX B and the new data has been used to revise the EIS. 

Base.d upon field assessments. we acknowledge the presence of landslides in the vicinity 
of High Savery Dam. However. these slides will be removed and the area excavated to 
bedrock for the embankment and principaJ spillway. Therefore. these landslides will not 
affect the dam. reservoir or any appurtenant structures or facilities. 

You~ comment is acknowledged. The reservoir will not impact any know diamond 
bearing rocks. 

Your comr,nent is ack~owledged. Water turnover in the reservoir is expected to prevent 
concentration of UranIUm or any other rnetaJs in the reservoir impoundment. 

Your comment is noted. Where appropriate, licensed geologists are identified. 
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landslidea. gueattonl on the \Vyolml:lg Geologiat'. Pracuce Act may 
be directed to me ar.to the Wyoming Board of ProCeM1onal 
Oeo!oilata, which has the same maWng addresl &a ours. 

Little Snake Supplemental Irrigation Water Supply Project 

This page intentionally blank. 
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Office of Federal Land Policy 

~ober '. J998 

Pauy Freeman 
U.S. Army Corpa of EnJinoen. Omaha,Disui~ 
21S North 17th St. 
Omaha, NB 66810l 

RE: Draft ~vironmental Impact Statement, UttJe Snake Supplemental lrrlaadon !later 
Supply 

Dear MI. Freeman: 

State of Wyoq\in, agencies have reviewed tho rcfcronced document. in accor(:ancc 
with Slate Clearinghouse proccdurca. The State supports the prefem:d alternative, t: .• , Hi,h 
Saver)' loc:at1Dn. 

We have lOme concem, with outdated or absent information in this documcl: ,~,"-':i~ 
should be a.d.dreascd in the final SIS. Landalide activity in the area'.w not bocn dodJD:Jltcd 
in the draft SIS. The seismic hazard weasment information in tho draft ms is not cum:nr, 
&nd ICiJmic hazard. will need ,to be addmsed in the final ElS. The water quality di.scussion 
need. to reflect comrpents hI the attadlcd tetter from Lho Wyomin, Department or'·! 
Environmental Quality. As well, the ftpaJ BIS dilcuuion should addrcas how tho ~:gjcct·s. 
modified hydrolo&1c flows will a"GOt water quality in sueam qmcnu rcfuenccd ill their 
1dW. Cultural resource intotma.t1oo MOdi to be updated tOt che.tlnal EIS, and N.U,,: 
American conlu1tatlocu and the rccently·rccommended ethno~phjc Iludy should b-1 
addressed in that documenL . 

Additionally, we rcc:omincnJ t.1.J. ramping cf Ji;~"..:.rg~ l:~ L"~rpt'r:.t~ i.,to il~e 
miliga.tioo :ptanl. U well as into me I'CICtVoir opcndon plan. We alao recommend t:l.at .::''; 
Wyomin& Water DeYclDPmoot Commisaion conJUlt with the Wyoming Game It PiS;l ~:. 
DeJ)artmenc about their eonc:ems with usiae the .. tailing. reach" area for riparian hall!tat. 
mitigation, and with big game winter bablrat ~tation protection. 

Spcci&, technical comments arc dccaflcd in thet aUld\ed Jcu.en rrom ·th." Wyo~ninl 
Oame & Fish Dc:partmcnt, Wyoming ·Watl:.t Developmenl CommJssJon. the Slalo I-:istorlc 
Ptuu'Yadon omco, .Wyomin, OcduJiQ! Survty. atld Wyoming Dcpartmenl of 
Environmental Qual1ty. 

, 

Final Environmental 1m act Statement 

Wyoming Office of Federal Land Policy 

I. 

2. 

3. 

See responses to other letters submitted by Wyoming State agencies. 

4
s
04ee respo~se to lett.e~ submitted by the WGFD. These items will be incorporated into the 

pernut as condItIons. 

See responses to other letters submitted by Wyoming State agencies. 
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M.. Patsy Preeman 
October S. 1998 
Page 2 

Alain, it the above concc:ms ~ adclI1:ucd In die ttnal BIS.and operatlon/mldladon 
plans. tho S&ato 0( WyominS is suppor1ive of die Hi&b Savory JleIerYoir altemalive.Ai 
auch, we encoW'lle the Army eozps of En&lnccn to proceII~. 404(d) pennj~ as q~lckly IS 

pouible upon c1o.ture of lhal public comment pcri04. 

We commend the U.S. Army Corpa of Enjinc.cn and the coopcrad.n. "~eI for 
their obviously ~tensive effons Cp' produce thJ. document. Thou&b admittedly limo 
c:onluminl. your coUaboratlYe proc.Ou appears 10 have produced an altemative that 1. 
ccneratina ~Ule disaareomenc. WUh the rew. acepllona noted above, the comprehenaiye 
scientifIC information comps1od in this draft SIS provides I sound basi, ror decision·makina. 

CL:ck 

Thank YOD for thil opportunity CO comment. 

O~ 
Connd Lass 
Dtrectar 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

4. Concerns raised by other state agencies have been addressed in the final EIS and will be 
considered when the 404 permit is drafted. 

5. Noted. Thank you. 
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OCT 08 '98 23: 2SPM ?UiG DIV Cr-F.r:.A DIS, ACCE 

Dear Candace: 
Please aa:ept tlUs copy of my comment as part cfthe offici:!1 record in ac:cordanc: with the 

N:!tio1Ul Ellvirowr..:nul Policy Act (NEPA) pUJ'SU.IJ1t ID Ihc dn!'t Environmental Impact SL:lI~mcnL 
(DE!S) (or the proposed c!..un Ol.'ld rcs=rvoir on Savay Creek in Carbon County. Wyoming. 

I support and endorse that the /o.rzy C:I~ orEngin~ ill your R:cord ofDccision authoriz: a 
Clean Water Act s..'"Ct.icll 404 permit {or the COM..11CUOn of the High'Savery Da:n (22,433 ae: Cd) with a 
mizlimum pool. 

Carc:ful review or the DElS indicac:s minimum environmemal impaGts associated with this 
projc:a. A 2.6 and 3.2 :IV:rage c:hange in monlhly str:'1m disclIarl:c rate at Di.'Con, WY 1l.1d Lily. CO show' 
the minimal impacts asso-=iat:d with this project. The DES indie::1tes :l subst3ntiai improvcmc:1l1 to the 
~out fisheries for 41 miles of S3very Creek. nle DES also shows a positive net gain in fisheries with the 
minimum pool which Vo'Ould a)nt3in Over 14,000 Colorado River CuLwo:It Trout (CRcn. The High 
Szvery resavoir provides for elCparuion :an:! enhancement of this trout species which is con.ridere.d 
sensitive. It also provldc:s proLCelion to tllis species w may assbt in the rceovcxy and climinaLc the 
potenti.allisting of thls trout species as a Tu~ lind Endan~crcd Spc:c:ies. Substantial rcerc::aliol13l 
opportunities..wI c::cin wilh the autllorizatic:1 and c:onslnlction oCthis project. Inc:reased waterbued 
recreational opportunities were identified u a n=d in the local area. Howevu, no economic benClit 'A";LS 

attributed to inc:::a.se.d recreation. While the DEIS attempted to address SOCioc.col1Om.ic associated with the 
High Savczy project it failed to eaprure Ihc true bendiu to the community. L:lte season irrigation w:uer 
will result in more suble al¢culture a)mmodity production. Stabilization of the: a",ic:ulrure in the Little 
Sna~ Watershed also provides environme1Ual prolCCtion in ~ like c:roc:i:ll big game w;nccr range. 
habitat !or thr=t:ned and e!I.d.aDgercd species. pto(ection of water qc:tlily. and Ill2inlaWlc:e and 
distribution of wildlife populatioDS. It is well doc::wnented that lhe5c: envirollJtWl1ai bc:ldits :Ire lost wile::!. 
agric:ultur~ is ~Iacedby urtlaniz:ltion of the land 

Ioc:reased s::ilinity was identi1ied as a significant neg::llive imP:lct associated with this project. 
The assumption of signi!icant illCl'ea5C are unjustified and not based on scientific cmalualioJ1 or c:redible 
data. IrrigatCd laMs in the Uttl~ Snake Riv::r Watu'ConselVil!1q Dutrie!. are ullclcrlain by the alluvial 
aqui£u of the Little Snake jUver. J.J!tu SO to llO yc::ars of lloocl iIrig:;ufOtl all soluble mlts a)llwned in 
these soils have beer. l:::achcd through tlle ~quifc:.r. The 12.000 feel of lalc sq.son irrigation water is to be 
Ipplied to grounds ,,-:111 exiiing irrigation watu rights. A simple soil column water leaching \.eSt wwld 
verify no increase in S:llinity in the Litlle SzW:: River. Un IiI positive ~ results can determine otherwise 
then the :a.ssumption should be t.h:1t no sitmiricant increasc:s in salinity will occur. The other area of 
i.I:Iadequacy in t.\c DEIS W:I.S in the Section on "Are:u of Controvem" page 5-10. The DEIS proVides an 
~e portrayaJ en the issue of cost, e1I\iroom.e4tal eonscqu~ and ax p~yer subsidy to a small 
number of agricultural producers. This section does not c:onl.:li.n the enabling legislation for tlle projc:t by 
the Wyomin, Le:i.s1:4ture. uor the state designated purpose and ne:d.. Neitbct does this Scc:tioll idcnliCy 
that 1h1s state fundtd project is for m.itip1iD& \he loss ofwaw from lhc Li~le Snake River associated with 
the City o( Chcyen."I.:· s st:IgC I and n dMnion projects. Any discussion in the DElS about controvers)' is 
oce: sic1e4 and prejudiee :spinst this community with out inclusion of lhc a)mnUUDenl and purpose of this 
proj~ ILS out.1lned by Wyoming Legislature. 

I ::lppr~:e the opportunity to provide a)mme.1ts on \his project th:!t will have ov~raU signifi::m1 
be:1!.fi: to my commu.'lily. 1 hupc; }vll iOCUtpvtAt.. my su~eslion &llJ o;;" • ..;~r .. ~ b ltlC (.n;.1 3!':; .::ld i:..."Uc: a 
permit {or the J:1.i:h Savery Dam :llld R:sc:M)ir Projc:ct. 

P.5/? 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

George Salisbury 

1. Your comment is noted. 

2. The recreation study presented in Section 3.9 of the FEIS concluded ..... the proposed 
development of the LSSIWSP could potentially provide basic recreation opportunities in 
the form of fishing and perhaps picnicking. These opportunities, though limited, would 
more than likely satisfy the recreation needs for a small, localized population of users. 
The LSSIWSP would attract some visitors from the local area, but probably few, if any, 
from the.~urrounding region. Local recreation demand for additional camping, boating. 
water skllng and swimming opportunities can best be met at existing facilities such as 
Hog Park Reservoir and larger lakes and reservoirs surrounding the project area." 

3. 

4, 

5, 

Please also refer to Section 3.3.4, Water Quality; Section 3.6.3, Wildlife; and Section 
3.6.5, Threatened, Endangered, and Candidate Species. 

Your comment is noted. These benefits are difficult to quantify. Please refer to Section 
3.3.4, Water Quality; Section 3.6.3, Wildlife; and Section 3.6.5, Threatened, Endangered, 
and Candidate Species. 

We concur. The ~evised modeling shows that the maximum TDS concentrations at Lily, 
Colorado, would lOcrease about 25 percent in October and 27 percent in November under 
average flow conditions. The total salt delivery to the Colorado River as a result of 
project ?peration is not anticipated to increase as a result of operation of the High Savery 
alternatIve; however, because the flow would be less, the average concentration of TDS 
would tend to be increased. Overall, changes in TDS concentrations are seasonal and 
tel~p,orary and do not represent a change that would adversely alter the quality of the 
eXlstlOg stream habitat. 

Y o~r conc~rn is noted. The Corps is constrained by NEPA to evaluate the project on the 
baSIS of ~nmary need (supplemental, late-season irrigation water). Other project benefits 
are consldere~ secondary to the primary purpose and are considered in light of the project 
to meet the pnmary purpose(s). Mitigation for previous project impacts was determined 
nG~ ~,) ~<: a !~gi~im~~~ federal project purpose. 
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Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

6. Mitigation for previous project impacts was determined not to be a legitimate federal 
project purpose. 

7. The benefits and impacts to areas downstream from the reservoir are discussed in 
Chapters 3 and 4 of the EIS. There will be positive and negative impacts to riparian areas 
associated with the project. 

5·62 



OCT es 'S9 03:28PM PLNG Ll!V Ot"R-'.A erST F;CCE 

Dear Candace; 
Please ac:cpt this copy of my COmme:\l as part of the officiOll ~rd in ac::orcU.,c::: with the 

Nauonctl En,rironmcnw Policy Aa (NEPA) pursuant to the dnlt EtI'Ioironmenw Impact Statement 
(DEIS) fo": the proposed dam &led rC5el'"Oir on Sa"e.t)' Cre::lc. in Carbon County, Wyoming. 

I support and endorse Wt the Army Corps or En .. ';n=rs in your Rc:ord \If Decision aarhorize a 
C1c.an Water Act section 404 pennit for the COrb"UUCtion of the High S~-ay Dam (22,433 :Ie fed) with a 
minimum pool. 

Careful review ot the DElS indicates minimum environmental impxts CLSSOciatcd with this 
project. A 2.G and j.l average chomp in monthly stream discharge t3Lc :It Dixon, WYand Uly. CO show 
Uu: minimal impac:lS ~ with this projec:t The DEIS indicates il substantial impr.r.-emcllt to the 
lTout fisheries for 41 miles of Sa\'el)' Cn:clc. The oEIS aLso shows a pcsitiYc net pin in fISheries with !he 
minimwn pool which would contain O\o'Cr 14.000 Colorado River Cutthroat Trout (CRcn. The High 
Savc:zy rcs~'Oir provides for expansion and e~ of this troul. $p«ic::s which is cousidm:d 
~~ • It also provides prott:ction to this spcx:ies and may assist in the r~..l)' and eliminate the 
potcntiallisting ot chis trout species as a Threatened and EncJ:mgcred Species. Subsl:lnlial rccrealional 
opportunities \loiU e:<ist with the llulhorizatioll and construction olthis project. Increased water based 
r:acationzl opponunities wc.rc identified as a need in tbe local area. However, DO economic benefit was 
:ltlribut:d 10 increased recreation. While the DES attempted to addrcu socioeconomic associated oMth the 
High Sa"~ project it ruled (0 capDJre the true bendits to the eOll1lnunity. ute season impuon Wolter 

will result in more St:1ble agricullure eommodity prociuction. Stabili-ation of the agriculture in the Liale 
Snake Watershed also provides c:nviroDJllCl\w prot.eaion in areas l.ik.: crucial big game winter range, 
babitlt for th.re.,tencd and cudanger:d species, protection of watct ql!lllity, aru1 nlainlCnanCC aIId 
distribution of wildlife populaLions. It is weU documented that these environmental benefilS are lost when 
agrlc:u1ture is rcptaccd by ulbanization of the land 

Increased salinity was identified as a. si&nific:ant ne~ti,,"e impact 3uociated wit-'t this project. 
The asscmption or signiGC:llll mcrczc are unjustified and no, based on scientilic c:\o-a1uation or acdible 
dala. Irrigaled bnds in the Liulc Snake River Water Conservancy District 3n: underlain by the aJlovial 
:aquifer of the: Little Sn:lke River. Mer 50 to 120 yeatS cr nood irtiptiOI1 all soluble salu cont:l.ineclin 
these soils ba.\'e been leached througb Ute aquifct. The 12,000 f=t ollate season imgation water is to be 
applied to groWlds with exiting implion water rights. A simple soil colwnn ~.ter leaching test would 
v-..ruy no :ncrClSe in salinity in the Little SII2ke Rh-cr. Until positive Lest results can detcnnine othctWise 
then !he a.sswnption should be lhat no sigpifiesat iDCI'I!2Ses in salinity will occur. rAe other ar;:t of 
inadequaCj' to I.he: DElS was in the Section on "ArC!!lJ ftC Coatro""C~· page S-10. The DEIS pro-.;dc:s an 
wc~ partrn)'.1 on ... ~o! issue or cost, envirollmenr.ll eonsequenc:e.s. ~ ta'C payer subsidy to a small 
numb<:r of a,ncultural produc;rs. This s:c:tion docs no, contain the cnabl.ing legis\"tion for the project by 
the Wyoming LegislalUJ':, nor the state designated purpose and need. Neither does this section idemify 
tl1.&l £hif state i\Uldcd project U for mili;ating the loss oC~.tu from the Little SIl2lce River assoc:Wcd "i\h 
\he City of CMyennc's $tll&c 1 and n diversion projects. MY discussion in the DEIS aboUI COIlIrl:l\lU'Sy U 
one deled an4 prejudice apinsr this community with out inclusion of the commitment and purpose of this 
projfCt as outli.acd by Wyoming Legislature. 

I appreciate !he opportUnity to provide COQUll.e:U$ on this project that wiU have Ovt:r.lU sigDilic::ant 
b.."ndit to roy community. T hop.: jOU incorporate my suggestion and cone'"1D.S In Ulc litl2l f:ts l!ld issue a 
pennit for lh: High S:1vuy Dam and ~jr Proje:1... 

P.4/7 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Laura Salisbury 

I - 5. See above. 

6. This project will be evaluated on its merits, without prejudice, and separate from any 
previous proposals submitted to the federal government for consideration and pennit. 
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Dear Canda.:e: 
Plc:.asc ac:epl tlI:s .:apr of my comment as parI of lhe official record in accord.uJce with the 

!'oIational EnviroM1<.·:ltal Policy A.:t ~"'E" A) pursuant lO \he draft Emiron:nenw Impact Statemcal 
(DEIS) ror the proposed <Urn and remvoir on Savery Crc:clc in Cuban Couoly. Wyoming. 

I support and :ndorse thAt the Ar.r.y Ccrps of Er.gin=rs in your Record of Decision authori7.c I 

CI::.an Wat:%' Act section ~O~ penult for L.\e eonstlUetion of L.'1e High Savery Da:n (22,~:i3 ae feet) "im a 
rninimu.-:l pool. 

~rerul rel-iew oflhe DEI~ Indicates minimum environment11 impacts associaled wilh this 
project. A 2.G 3nd 3.2 av::.:agc clwlge in monthly S\tCam disc:harge r.uc al Dixon, WY and. Lily. CO show 
Ihe mir.inul impaeu associated \\;1.\ this .,:-ojcct. The DElS indicatcs a substantial improvement 10 the 
t.1oullisherics for 41 mil::s of Savery CI=k. The DElS also shows a positive net e3in in fisheries with the 
minimWll pool whic.'1 would contain over 14,000 Colorado River Cutthroat TroUl (CRCT). The High 
S3very reservoir provides (or expansion 'lad enhancement of this troul species ,,·hieh is eo~;dued 
SDSjtlvc . It also pro,idcs p:-otcct.ion lo tJtl$ species lUld may assist in the rccovety and eliminate the 
potenLiallistin: oC this trout species as a Thr~c:d and Endall,crc:d Spc::ies. Substantial reczeational 
opportunities will c:Qst with Ule authori2ation and consuuction of this projecl Increased Water bued . 
reat:ationai opponunities were IdcntiOed as a Deed illlhe local ate:L However. DO eeonomic bencftt ... s 
atln"butccllo incr:ascd rc:rcation. "'"bile the DES attempted \.0 addr::ss socioeconomic assoc:ialCd. with th~ 
Hi;h Savery projCQ it fail:d to capture the lruo benc:fiu to the :onununiry. Late season inigatiOD MlCr 
1Aill result it: mor:: stable agriculture cotnlnodity produC:Cion. St:lbili.uLion of the agneulturc in the Liale 
Snake Wat:::-sh:d also provides cn ... ironmenuI protection in an:as Iilc: crucl.:LI big game ,,;nlcr raDle. 
habitat for thr:atencd and c:ndangcrec! spccie..~. protection ofwat:r qt:.aliry, and nlaintcnanc:c and 
distribution o(\\ildlife populations. 1l U wclJ documented challhcse CD\ironmental bcncfiu are lost ",hen 
a:rieul cur:: is re;:Jbeed by crba.ni7..ation c! the land 

In::reasc:d salinity W1LS identified i\S a signitlC3nt nepuvc impact associated wilh this projoct. 
The assumption of sigNfic:ant i.,ac:ase are unjustified and not wed on scientific: ¢,"3luation or credible 
data. Irrigated lands in the Little Snake River Wala Cocsuvanc:y Disrric:t are underlain by the alIU\ia1 
aquifer of the Unle Snake River. Ah:r $0 \.0 120 )'a:i ocn~ i:ri;:tticn 3.!l so!u!:le 5:l!~ =:ll .. i-d in 
these soils ha\·e been leach::d t.hrcn::h the aquifer. The 12,000 !c::c of late season irt1:ation w"lter is to be 
a..,plied to J:Tol111ds "l\ilh cxitin: irription ,,~ rights. A. simple soil c:cJumn water leaching test would 
~ no incr::ase in salinity in Ule LfUle Snake River. Until positive test re.suJlS can determine otherwise 
\h;1l the assumption should be that no 1iooitiC"lot increases in AlinitY will occur. The Other area of 
t~deqqa::y in the DElS \l."as in the Sdion on .. Arc:a.~ or Conttpversv: page 5-10. The DEIS provides an 
i:la::cupte portrayal on the issue of C<)st, eJ1,·i:onmental .::onsequences, and Ia.~ pa),!:r subsidy to a small 
number of agrieultlll2l producers. This se..-tion docs not contain the cnablln, legislation (or the projecr by 
t!1o WyomL,,! Le:islature, nor the state designated purpose and need.. Neilher does this scc:tion identitY 
~ • staLCfundcd ·cet is for miu"a . the loss o(walcr In tbe Li e Snake River assoc:i2l.cd with 
Lhc Cil)' or ho e's Ita e all dn'a3ion ro cas. Ally discussion in the: D1:15 about c:cnllo,'CrSY is 
ono iiid prejudice asaiJUl \I\is community with out iJ1clu.sion ofthc c:onunitmcnt and PU%pOSC oelhi. 
projo;t.u outlined by Wyoming ~$Iatllre.. 

I apprC(;iaLC the opportunity ;0 pro\ic!e comments on lhjs project that will have overall si,J1ific:ut 
~~..l~ '0 .10'1 community. 1 nUl~ y:u i .. colj-iOralc my iU~~ion and concerns in the fioal EIS :and is.~'Je a 
pc:mUt ror the Hiph Savery Dam 01.Dd R~ir ?roje:L 

Sinc::r:ly 

P.lIiVU 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Roy Jones 

I - 5. See above. 
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Dear C3ndace: 
Plc:ase ~C:C:Cpl this c:op)' of my comment u pol" of 11\C official rec:ord in ac:c:orcl.1na: with the 

N:llion4l1 Environnlcnlal Policy Act (NEPA) putsu;)nt 1.0 the dnn Environmentlil rmpac:t SIOItemcnt 
(DElS) Cor lhe proposcd dam :lnd reservoir on Savcty Crc:c:k in C:ll'bon CouIIIY. Wyoming. 

( support :lnd endorse that !.he Army Corps of Engineers in your Record of Decision :mthorizc 1 

CJc;Jn Water Act section 404 pemlil for the coostruction of the Hi~ S3vCry Dam (22.4Jj DC feet) willI II 
minhnurn pool. . 

Careful review ofu1a DEIS inciicues minimwn cnviroMlcnbl irnp;lcts assOC!OItcd with this 
project. A 2.6 nnd 3.2 avl!t:lgc chanse in monthly stre.'1tIl dise!large r:lle III Dixon, WY and Lily, CO shaw 
ll1c minimal impacts ~SOCi:lled with this project.. The DElS i.odiC3lCs a subsliIntial improvcmCDllo tbe 
troul flllleries for 41milcs oI S3'tery Cre:lc. The DES :llso sbows A positive nct. gain in fisheries with the 
miniu\um pool u'hich WQuid contain over 14.000 Color:ldo RivCt Cutthroat Trout (CRC1). The Hi:h 
Savery resc~oir provides for C-'..l'arisiOD and enh:uu:clneQt afthis trout species which is considered 
~c. 1t 3110 provides protcc:tion to lIlis species and II\:I.Yassist in 1l1I: rcxovcry and eliminate the 
potCllti:l1 listing or lhis trout sp«ics as:l Threatened and End:l.ngcrcd Species. Substanti:ll rccn:ational 
opponuwtic:s will c..~ \\illt ll1c lIulilOrizatioJ1 and constnJcUon ollius project. Inc::reasc.d walcrb:lsc<1 
TCctC:ltioo:!l opportunities were identified as a ueed in the local area. HowevCt. 110 economic: benefit '¥as 
.:IIaribulcd to incr::ascd r-,.cr=llon. While thc DES attempted to lIddrcn socioeconomic usociatcd with the 
!-Ugb Savcry projcct it f:liIcd 10 Clptutc the true bencrtts to Ihe commnnity. Late s=son inipllon Willet 
will result in more st:lbie :lgricuJlure commodilY production. Stabili7.:Jtion orllle asriculture in tlle Uttle 
Snake Watershed also providc:s environmental prOlection Us attZ like cruci:ll big pme winter r:ln;c. 
habitat for tJlrC.'\tellcd and endangered specics. protection oCw:ller quality. and maiulCnJl1CC and 
distribution ofwiIdlife popubtions. II is wc:lJ dcxunu:J\ted lhat thes:: cmirorunental benefirs :ll'C Ion when 
n,ricuUnte is rcpraecd by urbani2.'ltion o(lhc I:md 

Increased salinity was identified as a sigll.iliClnt ncaatiw imp:lc:t :1SSOCiatcd with Ihis projCCl. 
The assumption of si.'llifiCilnt increase:lre uf\iusti1ied and not based on scienlific C'-":3IU:ltion Clr crediblc 
data.. Irrigated 13J1ds in ~lle LitOc Suake River Water ConSCMI1CY District arc uudcrlaiu by the allU\i:ll 
aquifer of Ole UuIe Sn:lke River. AL\cr SO 10 120 years of1Jood irri:alion all soluble DllS c:onl3iaed in 
tbese soils have been leached tbrou~ the IIquifer. !be 12,000 feet o(1:1t: sc:lSOn irri;:uion watCt is to be 
appliccl to :rounds with ~ting irriplion wa1Cr rights. A simple soil column WolICt Jcachina test would 
"Clit'y po incre.1SC in s:l.Iiniay in the Lime Snake PJver. Until positivc test results ean det.crmine othcnvise 
then ~c as.~umptlol1 should be IIl:u no n:nilic::znC incryasc..'1 in salinity \lliU occur. The 0Uu:r :u-ca ot 
i~dcqu;ac;y in U10 PElS 'I\'llS in the Se:tioD on "Areas Or Controvc:n-v" page 5-10. The DEIS provides an 
iZ'aCCW\te portrn)'lll 0" IIIe issuo ot ec~ C:lvironmcnlaI consequences. :lnd tax payer subsidy to a smalJ 
number o! ;gricuiUlRI producers. ThJs section docs not coot:lin tlu: coabling Ic,islation for lhe project by 
!.he Wyon"ing 1.c;,isl:JruI'C:. 110r Ole State clcsigNltd purpose and need. Nelll1er docs this scr:t.Ion identify 
that !hi. Sliltc nmdc.d projed is (or Initil:lliD;Olc 1051 ofwlltCt from the Lillle Snake River assoc:illLod 1Vitb 
the City oCCbcycunc" SIllp I lU1411 diversion projects. Arty discussion in the DEiS about conU'CYctSy is 
e>rlC sided and prejudice aaalAst 'l\1& coaunuoity with OUl incJasion o(tl\c conunilmcnt and putpOSl! of this 
proJ~ ill ou1linCd by Wyomina Lc;idaturc. 

J apprccialC the opportunity to pro\;dc COJDmcuts on this projo:t wt will have oV'"..ra.U si::nific:anl 
bcndlt 10 my r:o.mmllnily. I bope 10'" mrorporalc nly .t".J::cstion and con<.-..ru.; in i.he linOll EIS ;lnd issue a 
pcm.iL for \lIe J~,h $:ivery DOIIlI and R::.seMir Project. 

Si.!lcercly 

P.l1/11 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Chris Stocks 

I - 5. See above. 
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·September 20. 19ge 

Candace M. Thomas 
Chief. Environmental Analysis Branch. Planning Division 
U.S. Army Engineer District. Omaha 
215 North 17!fi Street 
Omaha, Nebraska 68102-4978 

Dear Ms. Thomas: 

P.2/18 

This letter Is in response to the Draft Environmental Impact Statement (DEIS) for a . 
proposed dam and reservoir on Savery Creek In Carbon County. Wyoming. My father
In-law. Richard W. Raught. owned a ranch in the region impacted by this DEIS. He 
died in February 1998 but I am commenting on the DEIS as successor trustee t6 his 
estate due to concerns about how construction of the project will affect prior water 
rights. 

The legal description of our property. in Carbon County follows: 

• Township 12 North Ranga 90 West qfthe §Ih p.M .. Carbon County. Wyoming 
Section 9: El/2NWl/4, SW1/4NW1/4i tN/1I4SW1/4, S1/2S1/2. NE1/4SW1/4 

• Township 14 North Range 90 West of the 6th P M Carbon County. Wyoming 
Section 24: Lots 2 and 3 (S1I2NE1/4), SE1/4; SE1/4NW1/4, NE1/4SWl/4 

• Townshic 13 North. Range 89 West of the Slh P.M. Carbon County. Wyoming 
Section 9: N1/2N1/2 
Section 10: Nl/2NWl/4 

The Warranty peed provides us title to this property ·togethe~ with 811Improv.~ents I 
thereorr situate with all water and water rights, all ditch and ditch rights. reservoir and 
reservoir rights-. We are al~ shareholders In the First Mesa pitch Company: While 
the ISlue of the project's Impact on existing water rights wal raised In the pubhc 
participation proC8aa (see Appendix L, page 5). there was Insufficient detaillncJuded In 
thp DEIS to understand the process for ensuring protection of existing rights. 
Protection of wat~r and ditch rights is crucial issue. to the ranchers in the area and e 
should not be glos~d over. 

The final fillI!IIdinclude additional details on this Iss~e •. and protection o! these 
water ant) • ~ should be a condition of any permit. Illued for the proJect. 

Sincerely, \! L 

De=ZiD"" 
8007 Rapid Creek Court 
~T.x77~1~ 

, 

lillie Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Deborah L. Raught 

1. Water rights are protected under Wyoming Water Law and the Upper Colorado River 
Compact and are regulated in accordance with their priority date and legal entitlement. 
Water storage in any of the reservoir alternatives must be in priority. The dam will be 
operated to ensure that all water rights senior to the reservoir will be satisfied prior to 
filling. 
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Little Snake Supplementallrrteatlon Water Supply 
Project 

COMMENT SHItl 

~ Pwh"~ rl-e~~ + ~~ SM.-(l..~ ~ 
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~
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(1fyou need more room, please continue on the back of this sheet.) Co) J 
· l Cf ",",-b.-~ 

Representing: ~<!.t.T, ~_\.~. t 1U-'b~e,.,., '"" Name: :f07lce. ~. S Cl.e .. Y 

((.., """e.u.,; ....... " 

City, State, Zip Code: '~T' \.U"1, C(?-- ~'3.z. 

Pleue pIac: this comment sheet in the box provided. or mail your comments to : 

Patsy Freeman OR Rodney Schwartz _ .J I?f'~ .... ~~ 
US Army Corps ofEn&ineers US Army Corps of Engineers "'} cP''-- ~ ~ ~ c ~ 
CENWO-PD-M CENWO-OD-R 0.. •• S,.L. ....... "P"-

215 North 17r11 Street 21S North 17
1h 

Street • ~ .n.~ S~~ 
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Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Joyce Saer 

I. 

2. 

3. 

4. 

5. 

The need for at least 12,000 acre feet of supplemental storage has ~en documented by 
the Black and Veatch (1984) study. This need has been reviewed by the Corps and has 
been detennined to be valid. 

Any unavoidable impacts will be mitigated including loss of wetlands, stream fishing, 
and wildlife habitat. Improvements will be installed to promote stream channel stability 
and improve stream fishery habitat. 

Hay production fluctuates with weather conditions and rainfall in the Little Snake River 
valley. The reservoir will better ensure a reliable late season water supply to enable 
adequate hay production on a more regular basis. 

The cost estimates were prepared by registered professional engineers working for States 
West Water Resources Corporation and reviewed by Bums and McDonnell and COE 
engineers. The cost estimates have been detennined to be reasonable are based on the 
best available data and estimation methods. 

Crops that will be improved by the supplemental late season water supply include grass 
hay, alfalfa, small grains, and pasture. The length of the growing season will not be 
improved. However, existing crops that are currently limited by the lack of late season 
water will benefit. 
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Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

6. Alfalfa is more susceptible to winter kill if it receives inadequate water in the late season. 
In addition, in even the best situations, alfalfa needs to be replanted every 4 - 7 years. 
Stream improvements will be installed to mitigate anticipated impacts of dam 
construction and operation. These improvements will promote stream channel stability 
and improve stream fishery habitat. Private landowners may undertake stream 
improvement activities on their streams with permission of the U.S. Army Corps of 
Engineers. 

7. Noted. 

8. You comment is acknowledged. 
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~ 10 &folqg 
o~am~u: f~+S~: ~~ 

Please ac:ept thU c:opy of my comment as pan of the otficlalrccord in aecordance with cJ\e \'\.It}Jtij,,ur!.Vttvr,,,, 
National Environmental Policy Act (NEPA) pursuant to the draft. Environmental Impact Statement .t.J.-. 
(DEIS) for the proposed dam and res:rvoir'on Savery'(!r~'iJz Carl:Ioo;COuQiy, Wyoming. V-'Y~. 

1'" ~ ___ 1 suppon and endorse !.hat the Amly Corps of Engineers in your Record of Deei~on authorize a ;,'" " V-;r. Clean Water Act section 404 permit for the construction of the High Savery Dam (22,433 ac foct) with a yv'V 

\JfJr minimum ~~ review of the DES indicates minimum enW'onmentaJ impacts associated witb this • ~ rt·. 
project. A 2.6 and 3.2 average change in monthI~· 5".le<lnl discharge rate al Dixon. wY nnd Lily. CO sbow ~ c:: 1_. 

.; Y.r_ • the minimeu impacts associated with thi! project. The DEIS indicates a substantial improvement to the "Jo . -t"" 
'f/'" - troul fisheries for 41 mfl.l:s of Sa\"er)' Creek. The DEIS also shows a.positive net gain in fisheries v.ith the Ir v--C--' 

minimum pool ~'hich ?IOUJd contain O\'Cr 14,000 Colorado River Cutthroat Trout (CRCT). Th: fij~ .. .1J of" 
Savuy reservoir provides for expansion and enhanc:::ment of this trout species which is considered S"1J • 
sensitive. It also provides protection to this species and may assist in lhe recovery and climinate L'lc r. I ~ 
potenti:1llisting of this trout spc:.ciC$ as a Threatened and Endangered Species. Substantial recreational \.)""-" ',. ~ 
opponunities will exist with the authoriYAtion and construction of this projcc:t. mc:re3Scd waler based ~oJ<J 
teen:ational opportunities were identi1"lCd as a need in the loc:al area. However, no economic benefit was ~ 
attributed to increased rcc:reatio4. While the DEIS attempted to address $Ocioeco"omic associated with the 
High Savery project it failed to capture the true: ben~ts to the community. Late ~e:ason irrigation "'aler '\ I.oJt.. ., 
will result in more Sl.3bJe a:ncu1ture commodity production. Stabilization of !he agriculture in the Linle~' ~ <. \ \ 
S~ Watershed also ~o\idcs environmental protec:~on in IIc:aS like aucial hi: Fe winter r.1~}:t..r.... \ ~ .. ~ 
habitat for thrc:u::lcd andC"ndanseted spcc:Ics, protectlon of ~ .. ter qiiahty, and masntenanc:e and '( .,..£ if 
distnbution of wildlife populations. It i! well documented that these environmental be!l.efil~ are lost when (,I - ~~ I 
ngric:ulturc is replaced by urbanization ofthc land I ~. • ~ 

Increased salinity v,.as identifiod as a significant negath'C impact associated with this project. "~~--P G4 • 
The asSumption or significanl increase arc u.njusti.fied and nol based on scientific evaluation or credible ...... 1w--- t.;..J;L t 
da1a.. Irrigated lands in the Little Snake Ri\'er Water Conservancy Distric:t are underlain by the alluvial fJ~';- ~ 
aquifer o!!hc LittleSnake River. After SO ·to 120 yeLpS e! !lee;! irrig;:tion :Il! soIul:l:. ~!:s conwned i.u ~~" 
these soils have been leached through the aquifer, The 12,000 feet of late season irrigation water is to be ,/.'l~ .'!(;' 

applied to grounds with exitin: Irrigation Mlc:r rights, A simple soil c:otumn water leaching test v.'OUId \ ~ 
verif)' no increase in salinity in the Little Snake River. Until positn'C test results can determine olhCf"'is: cP 
then the assumption should be that DO simifiCaDt increases in salinity W111 occur. The other ar:a of 
inadequacy in the DEIS was in the Section on "Are.a..~ ofControvem" page S-10. The DEIS provides an 
inaccurate ponrayaI on the issue of cost. environmental consequences, and we pay~r subsidy to a smalJ 
number or agric:ultural producers. This section does not contain the c:n:Ibling legislation for the project by 
the Wyoming Le;islalure, nor the state designated purpose and need. Neither does this section identify 
Wt thi.~ state funded project is for mitigating the 10$5 of "''OIter from the Liltle Snake Rhu associated with • _ 
the City ofCheyen:l:'s stage I and It dhusion projoc:ts. Any d.i.sc:ussion in the DEIS abow: conlrcM::rSy iS~~ " " _ J..,r -
one sid.:.d and prejudice against this community with out inclusion ofthc·c:ommiancnt and purpose of this '7 S-"~. c 
project as outlined by Wyoming Legislature. ~ 1> ~ \-
~ ~pprec:iate the opportunity to pmide comments on this project that ",ill have overan si~cany .rt ~~ 

...oenefh v COUU:lIwilv. I hope ~'O\l incorporate my ~~~·~ti •. : :OAIt _: .. : .. rw iu 11.: .:i,~ EI.5 and is~ue a .,fo.. ;~ 

permit{orthe~~esavoirprOje..."t. ~{::._ ~ 
~ ~ .---, ___ ~~ '"l... r>-, •. -L~~ 0) 
:J..: o<C v-c-+ O-~~ ~inc:erelY \5 ;..rfY - ",..tAl 

c,r:;""'" '7- ~ . .- >f" 
u.:\..-1t... .~ o~ -t;'~ ~)~"'"'~ ,~ .. _ ~' 

---------------N-~-e--------~ ~ ~ ~ 

~9 fV'0 ~. 

~ Address 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Joyce Saer Letter #2 

1. Your comments in the margins of the form letter that was submitted by several other 

people are noted. 

2. Comments in the body of this letter are addressed in Letter No. 1 received from George 

Salisbury . 
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CA N CAe E :,j. TI-I o,.IAS .:; (f.. ~.IU+~ l r;'<"'u'4'1'l ~ 
CHI!F, ENVI~OIHI!!~ITAl AlIAI..VSIS BRANCH 
PI..ANNIM~ CIVISION 
U.S. ARMY ENCI~EER Ol&TAICT, O~AHA 
215 NORTH "7TH STReET 
OMAHA, NE!~ASKA 68102-4976 

'1 HA~E NOT ~EAD EVERY WORD OF THE OAAFT E.I.S. ON T~E HI:H SAVE~Y 
WATEA PROJECT. 

AFTEA SPOT READ I Ne. I FEEL THE E. I .5. HAS APi'ROACHED THE NEED FOR I 
WATER STORACE 'OA TH! BACCI ~~£A REASONABLY WEll.WHlN CHtYENNE 
TOOk THE HIGH SNOW WATtR FOR THEIR USE, THE LITTLE SNAKE .RIVER 
au' ,. r: '! ! D • TH E P LAN ..,,, 1 TO ru R'N r'6 H- • TO R· A C I: To III P..L II G: E Ttol C T,AI( I N~ S 
VHIC~ HAS NOT !!EN DOHE YET. THIS PLAN APPEARS TO CREATE A 
RESONA'l! ft!:PLACEl'4ENT FoRTH! LATE 5UI1Joi£/Il WATER WHICH v~s LOST 
TO CHEYC::HIE. 

I 

THE~E APPEA~S TO aE A LOSS 0' ~'~E LIV~STOCK GRAtiNG OR CATTLE 
ALLOT~!NT L!Aa~S, aUT IT MAY ~OT ~E TOO CR~AT COMCE~NI~: T~£ 
CAIN IN ~AT~~ STOHAG!. ALSO THE ~:Cn~ATIONAL USES GAINED (SU~FAeE 
W"TE~ 'SPORTS, AlSO SPOAT "SHHI~). • 

I~ 
I FEEL TM! CITY OF CHEYENNE SHOULD COV!A All THE eelTS AS THEY 
ARt THE CAUSi OF iii!: LOSS OF ·N~l~RS'fO~E-rs;:;o..,) •. 
ALSO 0' CCNC(RN, I' ~! D~Nli USE CUR WATE~ WE ~ESE~~E TO LOSE IT. 
T" I S W I I. I. N C; T H \I RTf ~ E D 0 'd" !U V E' R LJ S E';; S A S THE S T 0 F: A ~ E OFT H ! 
~ATtR OO[S NcT DlvEnT TH! FLO~J IT ONLY O(LAYS THe: DELIVERY 
TO DOWN RIVER USE~S A~O ~~lPS TO AtCULATE ITI~ FLOOO DAMAGE. 

As A RESULT 01 MY OVE~ ALL THI~~IMC, I rEEL SOMETHING SH~UI.D 
It .DCta:: TO O"S£T THE LITTLE SNAK! RIVER I"PlICATION A .... r.A LOSS 
OF ·WATER. 

THIS AlIIPE"'''S TO !E iHE a£ST or THE THR!!! Ol'TIOI;I HAVI,..' T':i.E 
C:REATreT· OVERALl VALUE. 

I~ 
14 
I~ 

I ~~r. SO~;! NEGATIVES· Av'r THIt poSI· IVES FAR OuTW!ltH THE NEGATlv£s·l 
AGAIN, I SE~ NO ACASOS WHY CHtYf~~l ~"OULD UOT COVER ALL THE ~O~T~ 
NOi THE ,TAX?AY£RS OF TH~ "'H~I.E STATE-- As CHEYEr'N! IS THE.!.!.!:.!. I 
BE~EFIT OF T~! HOC PA~K PAOJECT ~HICH CAU~£~! ~AT!ft DIVERSION 

I t: i H c: F I ~ S T P I. A. Qt. I • Ii , • ({~ / / '/J oc-r-
THANK YCU 'OR LISTtHING, ~ ~ ~~ 

PARKHURST 

P.O.90x 115 
ENC""PIHatT, ~/'{O~lll'It; ::3232; 
307-327-5122 
As A PRIVATE CITIZEN ~N' A~$O 
AS A DIRECTOR CF THf CARlON CO~NTY 
COA~ITIOH FOR StABIlIZED ECCHOHIC 
DEVElO;tKENT 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Jack Parkhurst 

1. 

2. 

3. 

4. 

5. 

6. 

Noted. The Corps is constrained by NEPA to evaluate the project on the basis of primary 
need (supplement~, late season Irrigation water). Other project benefits are considered 
se~ondary to the pnmar:r. pu~se and are considered in light of the project to meet the 
pn~.ary purpose(s). MItIgatIOn for previous project impacts was detennined not to be a 
legItImate federal project purpose. 

Noted. 

Project. financing an~ ~~st of operation is not under the jurisdiction of the Corps. This 
m~tter IS the responsIbIlIty of the State of Wyoming. Flood control benefits associated 
WIth any of the alternatives are minimal. 

Your comment is noted. Please see the response to your first comment. 

Your support for the High Savery alternative is noted. 

See response to your third comment. 
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UJIO/lo/t~1 
Rawlins-carbon County -ii 

Chamber of Commerce i 

Oetober 9, 1998 

Patsy Freeman 
Army Corps of Engineers 
Omaha District .. 
21SN.17d1 St 
Omaha, NB 68102 

Dear Ms Freeman 

The Rawlins-Carbon County Chamber of Commerce has read some of the information 
published in the Rawlins Daily Times regarding the High Savery Reservoir, and we ".'fish to 
comment on this project at this time. 

Our board has determined that it does support this project. recognizing that the High I 
Savery Reservoir will be ofeecnomic benefit to all of Carbon County, especially for our Little 
Snake River Valley agricultural community. We also feel this project will be an added 
recreational resource. 

All of the environmental concerns have been addressed, and we do feel it is time that this 
project be moved forward to completion. 

Sincerely. i~ .,-.... J V -... '
~-C! -.. ~ 

Harry]. Lovato 
President 

'19W.Ccdar POBo~ U31 RClWliJu~&2J01(a·ta~t.H( fi'X:(3G1)~ 1NIO:~.CIib.coaa 
. HOME PAGB: Iuc,,:J1w3.ulb.comI-rcccocJindCLhtm 

I 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Rawlins-Carbon County Chamber of Commerce 

1. Your opinion is noted. 
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Little Snake Supplemental Inisation Water Supply 
Project 

COMMENT SHEET 

I feel it would be preferable to use the non-structural alternative of conservation to I 
reach the desired end result from this project. This method would be less destructiye to , 
the landscape, not interfere with grazing and would not disrupt wildlife habitat. I am 
aware that you have eliminated this alternative, but I think that it should be reconsidered. 

The questions that I have about the Dam project arc: 1. Hu the flow of water 1 ~ 
from this shed ever been calibrated to sec if there is actually enough water to fill this 
dam? 2. Arc there enough ranchen benefiting from this project to make it feasible? 3. I) 
Who will pay for the operation ~d maintenance afthis project? 4. How will the water U 
flow be maintained for 30+ miles to reach the few ranchers that actually want thiJ late ., 
season irrigation? S. Is the 25% water loss justifiable? 6. What will happen to the fish I C 
population above the dam? I have heard that all the fish will be killed and only cut·throat 
will be allowed. How docs this affect the stocked fishing ponds that are above this &. 
project? And how many years of non-fi~g will there be because of this cut-throat I II' 
project? 7. Regarding recreation, who would maintain the area for the people that would 1 
use it-·restroom facilities. trash facilities, roads into the areL For the short period of time , 
that this can be used for recreation. it doesn't seem feasible. 

It seems that the 30 million dollars plus all of the OM costs for this project could ·1' 
be more wisely spent, and the non-structural conservation alternative seems better. and if . 
Dot that, no-action at all. r certainly hope that this is not a political project, and was 
designed for the good of the entire state, not for a few people. 

Thank you for you time. 

(If you need more room, please continue on the back of tills sheet) 
Name: Nancv L. Malone Trustee _ Representing: Peter Hansen Ranch Trust 

Mailing address: 2762 B W. Riverwalk Circle 

City, State, Zip Code: Lil!ltt~Qraao 6012J 

Please place this comment sheet in the box provided or mail your comments to 

Patsy Freeman OR 
US Army Corps of Engineers 
CENWo-PD·M 
21S North 17th Street 
GmahL Nebraska 68102-4978 

Rodney Schwartz 
US Army Corps of Engineers 
CENWO-OD-R 
21S North 17th Street 
Omaha, Nebraska 68102-4978 

Little Snake Su lementallrrieation Water Su I Pro'eet 
Final Environmental 1m aet Statement 

Nancy L. Malone for the Peter Hansen Ranch Trust 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

~~nse~ation alone does not provide Little Snake River Valley irrigators with late season 
lITIgation .wat~r. The last. paragraph ~f Section 2.4.2. of the Final Eis summarizes why 
conservatl~n IS not a feaSIble alternattve for providing late season supplemental irrigation 
water to LIttle Snake River Valley irrigators. 

The y.ield of the reserv?ir was calc~lated using widely accepted hydrologic modeling 
tech~lques. Conservative assumpttons and a conservative model were used to calculate 
the YIeld. 

E va~uation of ~r~je~t ~nancing, the economic value of benefits, and cost of operation is 
outsl~e of the junsdlctlon of the Corps when evaluating projects for the issuance of 404 
penntt~. T~ese matt~rs are left to the discretion of the State of Wyoming to determine if 
the ~roject IS a go?d tnvestment. This is a demand for 15,000 AF of more than would be 
prOVIded by the HIgh Savery reservoir (12,000 AF) (Section 1.3 on Purpose & Need). 

The water. released from the reservoir for use by downstream irrigators will be protected 
by Wyomtng Water Law and regulated by the Wyoming State Engineer. 

W ater I~ss has been taken into consideration for sizing the reservoir and detennining 
reservoIr release volumes. 

St~king fish in the State of Wyoming is regulated by the WGFD. Prior to all stockin of 
pnvate ponds and streams, a pennit must be obtained from the WGFD F' h' fi g 
C I dR' C . IS 109 or 

.0 ~ra 0 Iver utthr~at .Trout in the reservoir will also be regulated by the WGFD. 
Flshtng .seasons, creel hmlts, and gear restrictions will be based upon the success of the 
~eveloptng the necessary brood stock and obtaining the number of eggs needed to 
ImpI~:enft t~e reco~ery program. Fishing in High Savery reservoir may be restricted for 
a peno 0 tIme unttl the CRCT fishery matures. 

Management of the area would be the responsibility of the WWDC d be 
contracted to other parties. an may 

;:Oj~ct fina~cing. antic~pated ~enefits, and cost of operation i~ ·outsiJe the jurisdiction of 
e orps w en evaluattng projects for the issuance of 404 perml'ts Th 

left t th d' . . ese matters are 
. 0 e IscretIon of the State of Wyoming to determine if the proiect is a good 
tnvestment. J 
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Palsy Freeman 
Army Corps of Engineers, Omaha DiItrkt 
2U N. 1'- Street 
Omaha NE 68102 

Dear MI Freeman: 

Box 2' 
s.vcry WY 12332 
October 7, 1991 

Let us not suppose. just becauIe 24 people in Bags held up their hm:l1D IUppott of'tIIe Uppc:r Savery II 
Dam. mel half a dozal in Rawlins. tbal tbc:re is univena1IUPPOR for I dam 011 Savery Creek 31 all 
WIIile it ill1csscr of'mIa. beiq far leu eJI\IiroMIcDraU 4a.a:Iqi.q thin die SandatoDe lite, the Upper 
Savery lite mu represelIII a Inlp iDvcsmIeDt. with "U7 minimal retunu. 

The number of iIriptors wbo would be:neftt is small. m1 Uleir beDe&I wauJd be mLIlL Sb:e die JaIl crop I ~ 
ofhly il JIanteNd bdoro the cad of Au,. late IeIIOD WIler would bukaUy be JOiDa far irz1pIecl .. 
paIIUtt. Late JC850D water 11 DQt .om, to IUddcDly rcsW1 in supr beets or com be!nJ IfOMl bl the Uule 
SDake River Valley'. banh cUma!c. Fmthcrmme. few raadI.ea cou14l1fonl to pry the mmr for 
~ mct.erecl unption water. 

This project is ofW:l nwteted u beiDa mitipdcn for the QeyeDDe diveniaa projects. In tKt, it was patt I 
of an ambitious project on C1Iey;ruIc'I JBl1 for fIlJtber divusioIl of the heacfMtcrs. The Sup I m1 n • 
divetSioua hn .. bad miDima1 impact on the builL ne udicr stages did aezte Hoi Park Reservoir, which 4# 
ill POpWr'rccrc:ation &pOt in the avmmet.1Dd the cxislencc ofHo, Park, and Seminoe Dam DCU Rawlinl, 
as well as se..-eral 1WUI'allakcs. IUlFsts that there are already a4cquatc opportuuitica for ~ recRatioD 
iDthearel. 

Pkase CODti.nue to evaluaze lilY ltomac ckYelopmCDt on Savely CRcIc on its \ICIY questionable menu, IDd ,~ 
DOt an petCIIlvod public IUppOIt 

'l'hankyou. 

YOl1ruruly. 

\~\r..J\~~ 
ICatberine w. Morehead 

Little Snake Supplemenrallrrigation Water Supply Project Final Environmental Impact Statement 

Katherine W. Morehead 

1. 

2. 

3. 

4. 

Your ~om~ent i~ noted .. P~oj~c~ financing, anticipated benefits, and the cost of project 
?peratlOn IS outsIde t~e Junsdlctton of the Corps when evaluating projects for the 
Issuance ~f 4?4 penrut.s. ~hese matters are left to the discretion of the State of Wyoming 
to deterrrune If the project IS a good investment. 

!he water will be affordable to the irrigators. See comment #1. Crops that will be 
Im~roved by the supplemental late season water supply include grass hay, alfalfa, small 
gr~m.s, and pasture. The length of the growing season will not be improved. However, 
eXlstmg crops that are currently limited by the lack of late season water will benefit. 

Mit.igation for previous pr~ject impacts was determined not to be a legitimate federal 
project purpose. A recreatIon survey was completed which concluded adequate water 
dependant recreational opportunities do exist at other locations in the project vicinity. 

The EIS has evaluated all alternatives in an objective manner. 
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ATT~ : PATSY FREEMA.1\{ 
U.s. ARMY CORPS OF E~G~"EERS 
Fax: 402-111~' 

FROM: A.- W. l\-lALONE 
P.O. BOX 1756 
.AVoS, co 11610 

SUBJECT: I.i.UJ. Snake Supplememal Inipdon Water SUppl,y.~Jed I 
mGB ~ VERY DAl\tl . -' 

As a. f.unily member oftba.Pcta' Ha.DSeQ R.aoch I am sending ~aw QD 1M propoMd 
~n.str:UdiOD of1he High Savezy bam in C&rboD. County. Wyomizl.g~ Out raACb i:s located 
qn tba upper part of Sa.very Creek and r have been involved ~ tbcrc for ov« 35 years. 
My concerns over the cons1rUction of this dam are: 

1. The prcjecQ:d flow of the Savery use4 to calcula1c 1hc viability ofthc d<:n} is 
~curate and in1hted. I don't believe 1bere has ever been any serious. 
measurement of stream.tlows on 1he Savuy· or Dirtyman Creek draiDages. The 
awnbers pres~ in 1ba ua.sibilil)' s1wiy no not match our family's ~ly 100 
years of experience out1bere. 

2. The Game and Fish Ocpmmeut plans torcmtroduce native cuUhroat trout 
above 1he clam. If; because of1e.u 1ban e~~.atre.amflows into tho 
reservoir. the reestablished fish populatiOll beComes CDdan:crcd, our senior 
warec.righ~ co~d be preempted by ~ Game md Fish Department. 

3. It &p~ that th •. sight selection for 1bis rcscn"Oir has not bc:a wholly _ 
objective. Stroag political infIueDce may have been cxertI:d by indivi~~ in a 
position to gain financially from tho sclcdion of1ha Savery sight versus.lbe 
Sandsto~ sigb1 and I would urge carefUl tevicw of all assumptions and 
e!timz.~ .~ .. ~<' !!,~,. ~~~i~;~!,.mNcine proces~. 

Th.a.okyou for your time. 

A. W.MALONE 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

A.W.Malone 

1. 

2. 

The yield of the reservoir was calculated using accepted hydrologic modeling techniques. 
Conservative assumptions and a conservative model were used to calculate the yield. 

Wyoming State law will protect senior water rights holders. Wyoming water rights 
cannot be preempted by the WGFD. The use of High Savery reservoir for CRCT brood 
stock should help prevent its listing as a federal threatened or endangered species . 

3. The EIS has evaluated all alternatives in a reasonable and objective manner. 
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402-221-4886 

FN( TO: 

Patsy Fraaman 
US Army Co~ of Etlgineers 
CENWO-PD-M 
215 North 17th Street 
Omaha. NetuasJca 68102004875 

PA.GES·2 

Rodney Schwam: 
us Army Corps of Engineers 
CENW().O[)..R 
215 NOI'th 17th SUMt 
Omaha. NebraIQ ee 102-4978 

Subject UUle SnaJce S~pplementaf Irrigation Waw SUpPlY F'Tojec:t 

COMMENT SHeer 
My family have own~ ancIliv.d on the Peter Hansen Ranch. IOCatid Gout two miles 

above the ptOpcsed High Savory Dam sinc;e 1~. W. have ~I senior water rights on.itMt 
Eat f'o'" and D~ Man FOlk. Sav.ry eta.1t. 

I am &7 years old and lpent my."tIta IWe on the ranch dUrlngChe summer sInce I was 
bom. which. when I waS younger. in~oIlJed sheep and caUIe. ranching. Because of thls 
upettence. I f .. 11 qualify 5OI'MWhat as an exptrt ~ tne .nvironment and business of lI'Iis area, 

I have studied tn, Lit'Ut Snake RIV.r Sup~taJ Irrfgltfon water Suppfy Drat( 
Environm.ntallmpact Statement 1985 and ApptndlCas. Baed on this I have ~ments on the 
validity and aec:uraq 0( the studies of thO ,..igh savel)' Dam and c.ornmen1S of ethel' issues I 
believI have not been addressed. It is my considenKI opinion £h •• can be no ct.c.rm~t1on 
made of buildIng U'lis dam ~til tr't&se points .,. considered and aswrances are made fa the 
pl'\)per parties that their future water rights are assure4 and its uses will not be withheld. 

1. 8etwHtl193Q and now, I have ObseNld water levsls flOwing in the upp.r East Fork 
that In several caus are much Iesa tn." reported for ftows nIQOf({ed In the 
append~es.· These fiQures are the bases to determine \:he amount ot water that will 
be available for SUJrage. Based on my obsarvaaon., , cannot agree with )'Our. 
detennlnatiol'lS. Thef8 shOuld be new and mora complete studieS J)rasentec11o p/'O'Ie 
the dam is feasible oecauee of the availability of water. 

2. Prgbably .inc. :he s1ata was fonned ~d tor SLIt. from ,~O until sometime dUn.,; 
1 ;70$ tMre have been no stace of.lhe art floW meas\lring equipment on either the 
east FOlIC or the Oirty Man Fork of the Savatyabove the dam $ite ttlat I have 
oblerved •. Ttl.,. hIVe been attempts tram Urne to Urne with a stick k't tne wa~r to fly 
to get a general idea how muen water _M ftowfna. however tM&e meU'lOCl$ are 
lacltIn§ It\a accuracy needed to substantiate the p,AbJI$hed fl9'UM in the abpv8 
mentioned Ofaft. 

3. The CFM of water per 70 acres'the Banner and 51t'CX1P reca~lated to represent the 
needs of the down ~...em ii, ~.;.:,:::s :: mu~ Ie5a than >4rh.t th .. uostteam Irrigators 
need ~~ of the higher elevation. 

4. There WlS no mention of eM ft$h WI gdjed Gfayiing In the clraft. Is ttlia fish .now 
ext"ct7 If not what are the conaequenc.es for trtis flsh7 

S. My Grandmother and MCl#'ler have con .... yed to me that wtten they moved Out in 
1805, lhete were what the), caJIed CutThroal fish and also what they called NativH. 
which I am now Icld iiIl'It CutThroat Brook trout "au breed$. However, thisowas 
befgre lie eNtem "Srook" trout was introduced Into U'Ie East Fork of Ihe savery. 
Could these "Natives· be. resident fts.h. aJong 'WittI Ch. ClltThroal? Why (s·lhe Gama 
and Fllih Cornn"\iuiQn ~ Idling Ihese fish to saye the CutThroat? It ~ 
they have IIwd and IhtiYed WIUt eac:l'l other until rttaJatll fifties, wtwt caUfe!'aptac:ed 
thalheeo; 'hban the catua c;ame the CutThroat stlrt8d to d~peer in th8 east FOlk 
and all of it tributaries. not bec:aUie of Rodnbow or Brook trout introcSuc:tfon. 

. P.01. 

Final EnVironmental 1m act Statement 

Raymond B. Larson 

1. 
C
The 

yield ?f the reservoir was calculated using accepted hydrologic modeling tech . 
onservatlve assumptions and' mques. 

a conservative model were used to calculate the yield. 

2. Your comment is noted. PI 
ease see the response to comment # I of your letter. 

One CFSnO acres is the amount of water that a W . " . 
use when a surplus situation does not . t W YO~l1ng Irngat?r IS allowed to lawfully 
relatively high elevation. eXls . e consider the entire study area to be 

3. 

4. ~r~Yling (Thymalus arcticus) were never naturally found in the Little Snak R' 
ramage and were never stocked in Save Creek or . '. elver 

W~itefish (Prosopium williamson i) were ~ative hits tn~utanes. However. Mountain 
extirpated. The cause of their demise in Savery cto 

t e
k 
~raInkage but have apparently been 

ree IS un nown. 

Cutthroat trout do not interbreed with brook tr . 
been considered for listing as an enda d out: Colorado River Cutthroat trout have 
compete with the native cutthroats yngere b SpeCI~S. Brook trout are not native and 

. our 0 servatlOns on cattle grazing are noted. 

5. 
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6. What will happen when en. watler ic loW in Ihe ~I and VIe dani is drained ~ tor 
the downsnam 1rrigatIn? Will the a.n. and F"1Sh Commission prohibit upstream 
water UMt'S. from uaIna thalr Iawfu1 waC., !1Qftll in order flo keep • mJnImalltorage I~ 
the High savery Dam? There should be pubUlhed MlLltancu 1nat tIlll will not 
happen. If this cannot be done. !hen the dam should no( be built 

7. My tamly has ~n constantry cr:pendlng their w:.ar fIMd.,. We are planing to· fife 
tor expanded water Ul8ge d up to 8 CFM. Wdllhe building of Ihe dam prevel)t us 
from gaining Ulil addnlonal wale(7 rt so, I do not Ihink the dam should "
c.onscructed. 

8. How is the. darn watlr to be anlnistered? The present p/ar'l is • nightmare. Molt 01 
the algned !JP UI8l'I have no need for tI'IiS .warer •. 

t. The ditr:h will have CD be Qned In order fOl' any water to ntaeh Ihe users. II the 
publilhed lOSs pennllllble? This costlnd los. alOne Will cause the irrigation dlstrIc:t 
yeany funcla lhat make !he. etam unfNsible.. 

In IUl"NT\aty, why ware the upetrtam WidlHI .... not informed or conlwtad during all of the 
planing Chat ha$ gone on..nth the High· Savery DIm? .• reel this hal been unfair becau .. of lhe 
potential negawe consequences on OI.Ir 1'3nd\lng and rwerMtion operations. 

Something of Interest. Did you know ltIat the waters ofth. damwIJ the CQIoW the bones of 
President Teddy ROOM~ .. r. famous San Juan horse he left to die In Wyoming. • ~n show you 
the 'Poe It you ar. inrarested .. 

If you have any ql.UtStians. pleaMcontac:t me. 

Thank you for aIJowing INs input for your consideration. 

Name: Raymond B L.atsen. RepteUnUng: Pet.,. HanHn ~anch Trust aa member 

~Dng addr.~: 60S· Hili Street 

City, Stata, Zip Cccs.: Rawlins Wyomin" 82301 

Telephone 307428-1342. Fax307~2S-134e 

Petsy Freeman OR 
US Almy Corp.. ~: ~,.:;;~ 
CENWO-PD·M 
215 HOIU\ 17th Street 
Omaha, Nebraaka ea102-4978 

Rodney SchwartZ 
U~ Army OIro. of EngIneers 
CENWO-OO-~ 
2 i 5 North 17U1 Street 
Ornal\a. Nebraska 681CZ-497S 

P.02 

6. 

7. 

8. 

9. 

to. 

II. 

Final Environmental 1m act Statement 

Wyoming State law will protect senior water rights holders. Wyoming water rights 
cannot be preempted by the WGFD. 

Water right~ ~e granted in accordance with Wyoming Law. If you applied for and were 
granted addItIOnal water rights, your rights would be regulated in priority. 

T~e.dam will operated in accordance with Wyoming Water law for the benefit of the 
mInImum pool and those who purchase storage water for supplemental irrigation. 

Water l~ss has been taken into consideration for sizing the reservoir and determ' . 
reservOIr release volumes. InIng 

Public ~otices of Scoping meetings and hearings were published in local news a rs and 
posted In local govern~e~t offices in ~awlins and Baggs. In addition, the Sav~:Little 
Sn~e Conserva.ncy DIstrIct and the LIttle Snake River Conservation District were 
notIfied of meetIngs. 

Your comment is noted. 
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Candance Thomas, Chie' 
Army Co~ of Engineers Planning Office 
Omaha Olstrid 
215 North 17th Street 
Omaha, NE 68102-4978 

DearChiet: 

October 4, tess' 

I am writing regarding the pub6c comment period on the Savory Creek dam and reservoir.proJect 
being considered for Cmon County, WY. " 

As members of the publlo who have lived and worked in Wyoming since the 1 sao's, 'wI! • ore 
known to be Interacted panfes. In tact. ana of our ;tatf people gave testimony on a Sa·J( t J .:lam 
proposal at a public meeting In the 1880'S. However. no written lOOping notice or notic" )f ;he 
availability of the Little SnalCe EI.9 wu sent to us as individuals or to our environmenta :' (01 IpS. 
We had to call and request a copy of the 0 EIS after learning about the project from a n, , "S .~ itlcle 
in our state paper. Having only recently received the EIS and Appendices. we see tha: . .hc:I.ae 
documents are extensive and that they will require more than a cursory examination before. we 
ean comment intelligendy on the proposal. 

ThUS, we are writing to rwquest the comment period be extended for an additionaJ 30 da', ~ tr:c)m 
the October 12th deadlines we have been given. Wyoming citizens have bean in turmoit over 
this project I/noe the Qri~inal·Savory Pot Hook" Ideas started surfacing more than 35 y~ ago. 
W. believe It Is appropnate for the Army Corp of Engineers to aUow a maxinum (not a rnl.nimum) 
public comment ~riod fer • project of such a controversial nature. particularly one kno",t'lD 
Involve very significant environm&1'I,,-'; irn~ 

Although i assume it will be published In the Federal Register, I would appreciate, tt at ali 
possible.' bein~ notified of the new date as soon as you have set It Also, please add L'C ~ your 
permanent mailing IlelD receive scaping statements regarding projects affecti~g waterl; 1;es and 
wetlands in Wyoming. Thank you for considering these requestS. 

Sincerely, 

~~ 

1 

I 

Final Environmental 1m act Statement 

Biodiversity AssociatesIFriends of the Bow 

1. T~e :om~ent period was extended to October 30, 1998, and the responses to the 
BIOdiverSity AssociateslFriends of the Bow Letter are presented later in this document. 
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Little SUlkeSupplementlllrrieatioa Water Supply 
Project 

COMMENT SHEET 

(!fyou aeed more room, please continue on the baek of this Sheet.) 

P.3/? 

Name: he! N;- #. t!.#,/ /I I hI 

Mailing a4dress: h. b k' / ee 

City. State, Zip Code: /2/ x" a; 4~'( t2 

Representing: _~4.:..144 ... 4::LJ,-,?--..#~£:..-.;:;.~_ 

Please pla.c= this comment sheet in the box provided or mail your comments to : 

Patsy Freema.."l OR 
US Army Corps of Engineers 
CENWO-PD-M 
21S North 171.'1 Street 
Omaha, Nebraska 68102-4978 

Rodney Schwartt 
US Army Corps ofEnginee:rs 
CENWO-OD-R 
215 North 17th Street 
Omaha. Nebraska 68102-4978 

Little Snake Supplemental Irrigation Water Supply Project Final Environmentallmpacl Statement 

Frank H. Charles 

l. 

2. 

Evaluation of project financing. anticipated benefits, and cost of operation is outside 
jurisdiction of the Corps when considering a permit action. These financial matters are 
left to the discretion of the State of Wyoming to determine if the project is a good 
investment. 

The need for at least 12.000 acre feet of supplemental storage has been documented by 
the Black and Veatch (1984) study. This need has been reviewed by the Corps and has 
been determined to be valid. 

3. Project financing. anticipated benefits, and cost of operation is not under the jurisdiction 
of the Corps. These matters are left to the discretion of the State of Wyoming to 
determine who pays for what. 

4. 

5. 

6. 

In-stream flows below the High Savery and Sandstone Dam alternatives were proposed 
and described in the DEIS. In-stream flows below the proposed Sandstone Dam will be 
24 cfs or natural inflow, whichever is less. In-stream flows below the proposed High 
Savery Dam will be 12 cfs or natural inflow. whichever is less. 

When the reservoir does not fill, the irrigators will be shorted and crop yields may be 
affected. 

Crops that will be improved by the supplemental late season water supply include grass 
hay. alfalfa. small grains. and pasture. The length of the growing season will not be 
improved. However. existing crops that are currently limited by the lack of late season 
water will benefit. Project financing. anticipated benefits, and cost of operation is not 
under the jurisdiction of the Corps. These matters are left to the discretion of the State of 
Wyoming to determine if the project is a good investment. 
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Transcript of Comments by Frank H. Charles 

I am not against storing water but have strong[?] points against this project 
(l) With all the money spent on study of the project there is no way it is cost effective 
(2) 12000 feet of water is not enough to fill the needs of the valley 
{3} Irrigators shall not have to pay for the fisheries or recreational part of the project 
(4) There is no water in this project for instream flow 
(5) If it doesn't fill 2 years out,of 10 the two years it doesn't fill are the 2 years the irrigators need 
the water the most 
(6) At present prices there is no money to pay for the water and at this altitude and crop[?) raised 
in the valley it would always be a closer?] line on paying for it 

Little Snake Supplemental Irrieation Water Supply Project Final Environmental Impact Statement 

This page intentionally blank. 
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Little Saake Supplemeatal Irrigation Water Supply 
Project 

CQ!\.DIENT SHEET 

(If you need more room. please continue on the back of~s sheet.) 
S~~~ ~o.-.cJ.-"-5 

Name: c..o\\eL" STn...+~QN Rep~enting: $.\-c .... _~ ........ ~"c:=; ... \~ 

Mailing address: p.O. ~ ~\'c 
City. State. Zip Code: &w ~ O\.~ • \.).)10 ~.1.JQ \ 

Please place this c:omment sheet in the box provided or mail your c:olIlIl1ents to : 

Patsy Freeman OR 
US Army Corps of Engineers 
CENWO-PD-M 
215 North 171h Street 
Omaha, Nebraska 681024978 

Rodney Schwartz 
US Army Corps of Engineers 
~'WO-OD-R 
215 North 17'-"" Street 
Omaha, Nebraska 68102-4978 

Little Snake Supplementallrril!ation Water Supply Project Final Environmental Impact Statement 

Colleen Stratton 

I. Your concerns are noted and have been brought to the attention of the WWDC. 
Acquisition of. and compensation for. property needed for dam construction. reservoir 
operation. reservoir inundation. and mitigation must comply with federal. state. and local 
statutes. 
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U. S. Army COrpS of Engineers, 
Omaha District, 
Regulatory Branch 
P.O. Box 5 
Omaha, Nebraska 
68101-0050 

Re. High Savery Dam 

Dear Sin: 

Thank you for this opportunity to comment on the proposed High Savery Dam. 
First I would like to comment that, I thinJc it is time for the Corps to encourage, 

perhaps through policy, the very viable alternative to surface impoundments, ground 
water storage. Riparian improvement projects have demonstrated the ability to greatly 
increase ground water storage with huge benefits to a myriad of interests, such as habitat 
for wild and domestic species, without the often devastating effects of surface 
impoundments. 

Nevertheless, the High Savery Dam is a better alternative than the Sandstone Dam 
proposal, which I strongly oppose. 

While developing a brood pond for Colorado Cutthroat Trout adds a more 
palatable dimension and a specific beneficial use to this project, I would like to see 
several guarantees in place to guarantee the integrity and sincerity of those intentions if 
you approve the pcmrit 

Erosion and the resulting sedimentation from a variety of uses should be 
prevented by carefully designing the way the public uses the facility and the area around 
the facility. 

Once the objectives of the fishery are met, fishing could be allowed, but 
motorized boats and other motorized recreational devises should be banned from the 
reservoir. Boats, canoes or rafts with paddles would be acceptable. Access to the lake 
should be controlled with carefully designed parking lots for vehicles and camping. And, 
only foot access for fishing should be allowed beyond the parking lots with no camping 
allowed out of the specifically developed campgrounds. 

Building the dam should be contingent upon obtaining a oue-mile in all 
directions, conservation easement on the surface lands surrounding the Reservoir. 
Within this easement, all tenain vehicles should be banned. 

TI-e Reservo!r c;l.ould not be the silc of a recreatiom:l S\1~dh-::ic:;. Th~ is ample 
evidence about what occurs around a reservoir when extensive housing developments 
occur. 

The area within this easement and the attendant AUM's should be primarily 
managed for wildlife habitat Not only would this serve as mitigation for the lands 
inundated by the dam, but special projects could also benefit other species in addition to 
the cutthroat trout, such as waterfowl. Since agriculture is the primary beneficiary of the 
reservoir, it is not unreasonable to mitigate in this manner. 

P.16/17 

I , 
I~ 

I~ 
14 
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Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

Barbara W. Parsons 

I. Groundwater alternatives were considered as an alternative to darns. None of the aquifers 
were capable of yielding the amount of water needed to supply the volume of water 
needed to provide the irrigators with supplemental irrigation water. Alluvial aquifer 
recharge and storage would not provide the volume of water at the time of year needed 
for crop growth. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Noted. 

Noted. 

The tenns and conditions of recreational use and the placement of roads and facilities will 
be determined through discussions with the WWDC, the WGFD, and the Corps. 

See response to #4. 

See response to #4. 

See response to #4. 

See response to #4. 
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On state lands this may require buying up any existing, grazing pennit time, then 
buying the state lands or grazing rights from the state. If the state board is unwilling to 
protect these lands, the dam should not be built 

Any futW'e livestock grazing \\ithin the conservation easement should be done on 
a very limited basis, and only if aU affected agencies, such as Wyoming Game and Fish, 
U.S. Fish and Wildlife. BIM, Conservation Districts. and operating CRM's agree that the 
wildlife, fish, and conservation objective! are being met 

Spring releases, when late winter snow pack measurements indicate the existence 
of excess water, should coincide with historic time, date, and duration of normal pre-dam 
flows. 

Also, it would probably be wiser to add sediment, fine sand and gravel below the 
dam on a semi-annual basis to maintain the alluvial function of Savery Creek. rather than 
constructing 40 artificial grade control structures to prevent scour once the sediment and 
bed load are removed. (Although, maybe both should be done.) Addition of sediment 
and bed load material is becoming a standard. practice in California to restore Salmon 
streams below dams. 

P.l?/1? 

I don't feel the ErS adequately addressed a number of areas.. 
(1) A conservation easement to protect the integrity of the project 
(2) The effects of the aonuallyproduced tons ofsaIinity. 

- ., 
(3) The effects of the fluctuating water levels dwingthe year. 
(4) The habitat mitigation plan. 
(5) The growth inducing and indirect impacts a reservoir will effect 

Again, thank you for this opportunity to comment 

Barbara W. Parsons 
319 W. Larsen 
Rawlins, Wyoming 82301 

::1 -C" - , .. 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

9. See response to #4. 

to. See response to #4. 

11. Noted. This will be considered. Conditions for operation of the dam will be stipulated in 
the 404 permit. 

12. WWDC considered this option but preferred the use of grade control structures because 
of concerns for how additional sediment would affect water quality. 

13. See response #4. 

14. The modeling originally used to determine the effect of project operation on TDS levels 
in the Little Snake River was a simple, and extremely conservative, mass balance 
equation. The revised modeling shows that the maximum TDS concentrations at Lily, 
Colorado, would increase about 25 percent in October and 27 percent in November under 
average flow conditions. The total salt delivery to the Colorado River as a result of 
project operation is not anticipated to increase as a result of operation of the High Savery 
alternative; however, because the flow would be less, the average concentration of TDS 
would tend to be increased. Overall, changes in TDS concentrations are seasonal and 
temporary and do not represent a change that would adversely alter the quality of the 
existing stream habitat. 

15. 

16. 

Fluctuating water levels will leave exposed beaches prone to erosion and may be 
aesthetically unpleasing. 

The final habitat mitigation plan is presented in Appendix E. 

17. A requirement for having the WWDC obtain conservation easements to protect the area 
around the reservoir from housing development will be considered as a condition on the 
404 permit. 
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Candace M. Thomas 
Chief, Environmental Analysis Branch 
Planning Division 
U.S. Army Engineer District, Omaha 
215 North 17th Street 
Omaha, Nebraska 68102-4978 

Dear Ms. Thomas: 

P.2/3 

I am submitting the following comments regarding the Draft Environmenlallmpact 
Statement (DEIS) for the proposed Uttle Snake Supplemental Irrigation Water.~pply 
project in Carbon County, Wyoming. My comments are mainly directed at the impact to 
the fisheries in the potentially affected drainages. I would like to point out that the 
document (DEIS) was not readily available outside of the project area and I only 
received a copy last week, so I have not been able to conduct a thorough review of Its 
contents. However, I do appreciate your quick response In getting me copy of the 
DEIS. 

In general there appear to be several contradictory conduslons or assumptlQr;ts made 
considering impacts to the fisheries resources In the project area. For examPl~, In the 
Abstract on the very first page of the document it is stated that, -(flows from) t~e 
reservoir would scour a portion of the stream bottom downstream of the dam .. : 
Additionally, on Page 60 of the Game and Fish Departm~nt's Final Aevlsed.A~port ~n 
the Appendices section of the document, there Is a conSiderable amount of IOf9rrnation 
suggesting that the potential for fish habitat below the reservoir -do not appear 
favorable· Also on Page 60 It Is stated that widening and downcutting of the channel 
will occur' and that -either of these effects has negative Impacts to fi~h habitat.~ These 
statements are contradicted immediately on Page 61 of the above Cited repot:1·where It 
is stated that public access should be provided, -Because the project would .Improve 
sport fish populations below the dam.: 

Perhaps the most confusing, I.e. contradictory, statements. are found In the ~!J~mar¥ 
section of the document where it is stated that the reservOir minimum pool ~II: prOVIde 
a brood site for the Colorado River cutthroat trout, hO\\lever the Game and FI~h report 
on Pages 62 to 65 suggests tt:'Iat such a brood stock population can only be su~ported 
'oy an expensive i:UIO siy,ilii~t stock!:-.g ~ogram. Furthsrmore: the SUfTImary.S';ctlon 
states that the 120 (p.S-4) or 130 (po S-1) foot deep reservoir WIll be dra~ dO~ 51 
feet (po S-l) or 105 feet (p. 5-4) during the operational season. These discrepancies in 
figures are troubling eno4gh, however, the potenti.a1 fO~ a su~cesstul recrea~~~a1 
fishery with continued stocking Is hard enough to Imagine WIth such rese.rvoll ~vel 
fiuctuations. The potentiai for this reservoir to act as a successful brood Site for fish that 
are adapted to small streams seems absurd to say the least. 

1 

Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

David H. Haire 

1. Although the abstract notes that channel scour would be an impact of dam operation, the 
abstract also states two sentences later that "Impacts to the Savery Creek channel would 
be minimized by the installation of grade control structures downstream from the dam." 
The discussion of the potential fishery downstream from the proposed dam in Appendix 
C. should be read in its full context. The first paragraph on page 59 begins 
"Construction of High Savery Darn would likely improve habitat conditions for trout over 
the entire length of the stream between High Savery Dam and the confluence of Savery 
Creek with the Little Snake River." On page 59, the report further states "Because habitat 
for trout is relatively limited in Savery Creek under existing conditions, fishery losses 
caused by inundation of the streams within the reservoir basin would be minor." 
Additionally, on page 59 the report notes that "Based on presently available project 
design and operation information, trout habitat unit losses would be more than 
compensated for at a late summer reservoir release of 10 cfs, if summer water 
temperature was 55 OF." 

On page 60 the report does note that the channel below the darn is expected to cut or 
widen and either of these impacts will be detrimental to the stream fishery. However, on 
the same page the report also states that grade control structures would minimize or 
prevent this potential impact. 

In summary, the releases of cooler water from the dam will improve this component of 
trout habitat, the more stable releases of water during the summer growing season will 
provide more trout habitat, the channel of Savery Creek will be maintained or improved 
by installation of bank protection, grade control structures, and improved grazing 
practices. 

2. The reproducing population of Colorado River Cutthroat Trout above the proposed 
reservoir is insufficient to maintain the fishery stocks in the reservoir. In addition, to 
maintain genetic diversity, marking and stocking CRCT of known genetics in the 
reservoir will be needed to control the genetic integrity of different sub-populations. 

7ilt: J!d~" ';0\\'0 wiii affeL.lc:lle sea~on boating although fishing on most of tile rt'~ervoir 
should not suffer. There is no discrepancy in the reservoir capacities or·the amount of 
draw down. If an 18,000 acre-foot High Savery reservoir is constructed, there will be no 
provision for a minimum pool and the reservoir will have 120 feet of active storage and 
will be drawn down 105 feet annUally. The 22,433 acre foot alternative would have 130 
feet of active storage which will be drawn down 51 feet annually. This alternative would 
provide a 5,724 acre foot conservation pool and almost 80 feet of water depth in the 
winter. Many reservoirs fluctuate more than the proposed High Savery Reservoir with a 
5,724 acre foot conservation pool. 
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As far as downstream fisheries reso~rC6S &fa concerned, I find it especially disturbing 
that the salinity loading in the Uttle Snake River Is expected to Increase by over 2,000 
tons per yE!ar and that flows will be reduced by over 10,000 acre feet annually. The 
endangered fish species In both the that river and the Yampa River in Colorado must 
be considered if these disruptions to the aquatic conditions are anticipated. I wO~ld 
hope that the Wyoming Water Quality Division and the Region VIII omce of the EPA 
provide additional comments regarding the increased level of salinity into this system. 
There Is also the matter of the state's membership in the Colorado River aas,in. Salinity 
Control Fonn. The- addition of over 2,000 tons of salinity into the Uttle Snake R!ver'~Y 
be severely detrimental to the continued existence at the listed species as w~1I as the 
cutthroat recovery program suggested as a potential benefit of this project. 

Overall this project Is very similar to the Greybull River Dam Project In Park CQunty. 
That Is, a very small group of agricultural producers would likely reap the direct 
benefits of the proposed project with only ·potentlar benefits to the fish and wildlife 
resources, and indirectly the remainder at the people, of our state. The only real 
guarantees we, the public, have Is that the aquatic resources will be negatlv~ly 
Impacted. I truly believe it Is time we started putting a lot more thought Into th~ wi~ 
use of our water resources, rather than simply building environmentally damaging and 
costly dams to supply late season, supplemental water supplies tor Irrigators. 

Thank you for accepting these comments at this late date. Please keep me updated on ! 
the Project's progress by adding me to the Interested Parties mailing list. 

Sincerely, 

David H. Haire 
625 North Bent Street 
Powell, WV 82435 
TelephoneJFAX (307) 754-7952 

2 

3 
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(Continuation of response 2) 

CRCT are not exclusively adapted to small streams. Prior to introduction of other non
native species of trout, they were widespread throughout the Colorado River drainage in 
large to small streams and lakes. The remaining remnant populations have been left in 
the most marginal habitats where they have been least affected by the activities of man. 

3. The EIS erroneously reported that over 2000 tons of salt per year would be added to the 
Colorado River system. No addition salt loading will result from project operation. The 
timing of when the salt loading to the Yampa will change and the concentration will 
increase but no additional salt will be added to the system. 

4. Be~a~se the project will be funded 100% by the State of Wyoming, project financing, 
anticipated benefits, and cost of operation is not under the jurisdiction of the Corps. 
These matters are left to the discretion of the State of Wyoming to determine if the 
project is a good investment. 
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Working to Protect Native Species and Their Habitats 
P.O. Boil: &all. Luami •• W't S20n (307) 74l-79781:uc: (307) 742-1989 

October 30, 1998 

Candace Thomas 
Chief, Environmental Ar\alysis Branch, Planning Division 
U.S. Army Corps of Engineers, Omaha District Office 
215 North 17th Street 
Omaha, NE 68102-4978 

Dear Chief Thomas: 

The following are our comments on the Draft Environmental Impact Statement 
(DEIS) on the U.S. Army Corps of Engineers' (ACOE's) proposal to issue a 404 pmnit 
for the planned Little Snake Supplemental Irrigation Water Supply project. 

At the outset, we have some objections to the ~ used in studying developing 
the DEIS. Our group is dedicated to protecting biological diversity in this part of the 
world. TI,le damming of Rocky Mountain rivers, and the diversion of surface water 
for desert irrigation, have had profound impacts on aquatic biodiversity. For 1 
example, it is fair to say that, as a result of widespread damming, rivers and streams 
are now the most fragmented ecosystems in the United States. Nevertheless, we 

. were not invited to participate in the scoping process, and we were not sent a copy of 
the DEIS until the comment period was well underway. We note that the project 
area is in the vicinity of the Medicine Bow National Forest and land administered 
by. the Bureau of Land Management; the ACOE could have learned about other 
potentially interested parties by asking for the MBNF and BLM mailing lists (our 
organization's name is on both). Apparently, this simple task was not done. 

On Ortobf'T 4 01 tM~ year, we SP.J"It ;t lett~~ to your officp pointing out these omissions 
and asking for a 30-day extension of the com:ment period, beginning October 13th, to 
correct them. In response, your ~ffice agreed to extend the comment period, but 
only to October 30th. While we are glad to have some time to comment, this seems 
token. And it is less time than we explained was needed for us to prepare 
meaningful comments on Such a large set of technical' documents (the DEIS and 
appendices comprise hundreds of pages) that ~ such a worrisome proposal. 
We still do not know why we were excluded from the seoping process when we ha4 
previously expressed interest in such projects. We ~o not know why the ACOE felt 
a 30-day extension was unreasonable in light of our exclusion from the earlier 
process. And WI! w~der how many other concerned citizens and groups were not 
,i~ it !ilf ~iH~9£ty.nn.r tg pal'tic:ipate in this pu.bli~ proce$S. After seeing the 
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Biodiversity AssociateslFriends of the Bow 

1. Notices of all scoping meetings and public hearings were published in Wyoming 
newspapers and the federal register. In addition, there have been several articles in 
Wyoming papers regarding this project. Other people in Laramie have been aware of the 
meetings and hearings. We have checked and your organization is on our mailing list. 

2. No one was excluded from the process. We conducted an open and fair public 
infonnation program throughout the EIS process. In response to the October 4 request, 
the comment period was extended to October 30. 
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investment made in the DEIS - and the few alternatives it contains -- we feel it may 
be too late for us to meaningfully influence the NEPA study and your ultimate 
decision in this matter. Indeed, it is our experience working with other federal 
agencies that by the time a proposal reaches the DES stage, newly-suggested 
alternatives will not. be seriously considered and the scope of the NEPA analysis will 
not change regardless of how detailed our comments may be on the DEIS. We are 
not sure how this problem with your NEPA process can be corrected now. It might 
be sufficient to conducted a "supplemental" scoping process and, if it results in any 
comments not previously considered, to prepare and circulate a supplemental DEIS. 

As for the substance of the proposal, we appreciate that the ACOE has taken a hard 
stand on the earlier incarnations of the Little Snake Irrigation project that were 
based on proposals to construct the Savory-Pothook and Sandstone Dams. We feel 
the ACOE's refusal to approve permitting of those ill-conceived projects shows the 
agency is committed to honoring the spirit and letter of the Clean Water Act. It 
therefore came as a surprise to learn that the ACOE is now proposing to approve a 
404 permit for yet anoth~r incarnation of this project, this time based on the 
damming of Savery Creek. 

Although this latest design involves somewhat less storage capacity than the earlier 
plans, the impacts will be: just as Significant. Endangered fish will still be adversely 
affected; there will be less water flowing through the already over-taxed Colorado 
River ecosystem; and a free-flowing stream will still be obstructed. Moreover, the 
smaller capacity of the latest design will invariably b~ associated with larger relative 
draw-downs in la.te summer; this will leave the reservoir with even less biological 
value and will cause even greater sediment discharge when summer storms cause 
erosion of the e~tensive denuded banks extending up to the annual high-water line. 

Furthermore, the impacts involved with this project can only be r~liably estimated 
to "order of magnitude," yet the scope of the current plan is the same, within an 
order of magnitude, to the earlier plans that were rejected because they would cause 
unacceptable adverse impacts. Why does the ACOE now feel the current proposal 
poses acceptable impacts when very similar projects were deemed unacceptable? 
What specifically is the ACOE using as the criterion for gauging when impacts 
become "unacceptableN and undeserVing of a 404 permit? Why does ACOE now 
believe that the various significant impacts associated with this project can be largely 
or entirely be mitigated when such iIr,pac:"" were found to be unmitigo.table in the 
previous 'designs?Why does ACOE believe there is no less damaging alternative to 
the current proposal? For the public to understand the ACOE's decision on this 
project, questions such as these will need to be answered. The OEIS does not 
provide the answers and does not provide a basis for comparing this proposal 
against the previously rejected ones. 

Because we believe this proposed project will still cause unacceptable and 
l.mmitigatable impacts, we are asking the ACOE to deny the requested 404 permit. 
Other reasons th~ permit should be denied are discussed in the following pages. 

2 

5 

" I 
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3. 

4. 

5. 

6. 

6A. 

An extensive alternative analysis was completed. Chapter 2 presents 27 alternatives that 
were evaluated. In addition, many of these alternatives were considered in combination 
with others. 

The propo~ed project has a different project purpose than those you mention. The Corps 
never conSidered a permit application for Savery-Pot Hook. The Corps is considering 
whether to issue a permit. We have not proposed but has the issuance of any permit. 

For all alternatives, the impacts from this project are less than the Sandstone Dam 
p~p?sal. Imp~cts to endangered fish will be mitigated as described in the final biological 
opinIOn found In Appendix D. Relative draw downs are less for the preferred alternative 
than any previously proposed project or alternative that was considered in this EIS. 

Page 1-9 of the DEIS explains that in 1990 the Corps rejected a permit for a proposed 
52,000 acre foot reservoir at the Sandstone site primarily because of the undefined 
allocation of 20,000 acre feet of storage for a future, unspecified industrial use. The 
Corps rejected the proposal "without prejudice" and suggested the project be re-scoped 
and downsized. 

The proposal u.nd.er c.onsideration is much smaller, has a single primary purpose 
(supplementaIIITlgatlOn), and has fewer impacts than the earlier Sandstone Dam 
proposal. It has to be evaluated separately, "without prejudice", from any previous 
proposals. 

The criterion used to determine what impacts are unacceptable are contained in the 404 
(b)(l) guidelines adopted by the EPA and published in the Federal Register(40 CFR Part 
230). 

The Corps never said the previous proposals could not be adequately mitigated. The 
Corps has not taken a formal position on any of the alternatives other than Sandstone 
which the Corps has said is not permittable as long as other riahk alternatives exist. ' 

The preferre~ alternative described in the EIS is the applicants preferred alternative and is 
Ii':': n~cessanl~ tile i-fef(.r,;.:d altemative .:.f ~:le Corps of Engiheers. The rationai 101' 
sele.:tlu:1 of thiS alternative is found in the 404 (b)( 1) showing found in Appendix L of the 
DEIS and the analyses found in Chapters 2, 3 and 4 of the EIS. 

Your opinion is noted. 
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1 The Potential Impacts Of the PrQject Are 'Si~ificant Unacceptable and 
Unmitigatable and the PElS Fails to Fully Evaluate Them 

P.4/14 

T~e Colorado River was once one of the mightiest rivers in north America, from its 
trIbutary l~eadwaters in the Rockies to its delta in the Sea of Cortez. Today, the 1 
Colorado 15 ~uck,:d dry befo~e it reaches the delta -- the result of extensive damming 
and water dlverslons along its course. Incrementally, most of these projects 
probably seem~d to pose little impact and to represent a reasonable trade-off between 
development and conservation. But cumulatively, they have had a profound 
impact on the aquatic ecosystem. 

The Col~rado River system -- which includes the Green, Snake, and even Savery 18 Creek - 15 'flow one of the most degraded freshwater river ecosystems in the nation. 
No other nver harbors as many imperilled and declining populations of native 
fresh water fish; no other river system has suffered greater water losses from 
diversions and reservoir evaporation and seepage; and no other major river is 
dried up in-stream from human over consumption. 

It is therefore hard to believe we are now confronted by yet another proposal to 
construct a major dam and diversions in the Colorado River system. The DEIS 
admits these actions would reduce flow in the Little Snake River by over 10,000 acre- 9 
feet (AF) per year. The cumulative impacts to the river from past projects of this 
nature ar~ already so significant that the federal government is now conSidering 
ways to flX the problems by removing dams. There is no basis for concluding a 
further 10,.000 AF/year loss - enough to cover over 15 square miles of land with a 
foot of water - poses an acceptable impact. This loss cannot be mitigated. 

The project would also result in unacceptable changes to the water stored and later 
passed through the dam. This includes changes in seasonal flow rates and cooler 
downstream water temperatures -- both of which will adversely impact native fish 
species. !hI! DEIS suggests the temperature changes can be mitigated by using a 
multi-level discharge scheme on the Upper Savery dam. While this may lessen the 
changes somewhat, some cooling of downstream waters will still occur. Several ,0 
Colorado River fish species - notably, the Bony tail Chub and Colorado Squawfish-
are already endangered because of changes in stream flow and increased water 
temperatures. These species already at the extremes of their tolerance limits for 
further changes to t.~e river flow and temperature regimes. Even a slight additional 
mcrease in temperatur~ and decrease ~." flow could lead to the eve.ntual extinction 
of these species. Thus, we disagree with the OBIS's cenclusion thai: flow patterns 
and water temperature changes can be mitigated to eliminate any further adverse 
impact to native fish species. Any adverse impact must be considered unacceptable 
to species such as these which are already living a very precariOUS existence. 

Beyond the listed Colorado River fish, we also have serious concerns about the 
proposed project's impacts to unlisted species known to be in serious trouble. These 
include the Colorado River Cutthroat Trout, the Flannelmouth Sucker, the I" 
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7. Your opinion is noted. Cumulative impacts to the entire Colorado River watershed were 
determined to be outside the scope of this EIS. Analysis has shown that downstream 
delpletions at Lily, Colorado were immeasurable. These depletions are proposed to be 
mitigated via payment of$I09,140.12 to the FWS's Colorado River Recovery Agreement 
(Appendix D). 

8. Your opinion is noted. 

9. Your opinion is noted. Again, cumulative impacts to the entire Colorado River watershed 
were determined to be outside the scope of this EIS. The State of Wyoming and the 
irrigators are entitled to develop and use water within the limitation of the Colorado River 
Compact. No additional diversion dams are anticipated from this project. 

10. The endangered species of fish reside primarily in the Yampa, Green, and Colorado 
rivers. A few have been found in the lower Uttle Snake River a short distance above the 
confluenc~ with the Yampa. Changes in water temperature resulting from storage 
releases ~lll not affect the critical habitat of these species. The Biological Opinion 
(AppendIX D) prepared by the U.S. Fish and Wildlife Service under the mandate of 
Sect~on 7 of the federal Endangered Species Act, describes measures that will mitigate 
any Impacts of the proposed project on endangered species. 

II. The project will benefit CRCT. Flannelmouth sucker, bluehead sucker, and roundtail 
chub are not candidates for endangered species listing. 
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Bluehead Sucker, and the Roundtail Chub. For example in a recent survey of I 
WYOnri::::::n:re:P::l:e: ::~t::::t:::::::::~::;:d 1996, . 

only seven flannelmouth suckers were captured" and "immediate attention 
to this species in this area may he necessary."l 

The DEIS mentions possible impacts to these species, but does not realize that their I 
populations are so precarious that additional significant impacts should be deemed ,-. 
unacceptable. The DEiS fails to adequately assess the impacts of fragmentation, loss \,.. 
of genetic interchange, and changes in water quality and quantity on these species. 
In addition, the OElS fails to evaluate the effects to these species associated with 
making the waters more suitable for non-native competitors and predators. These 
impacts cannot be mitigated. 

It is also impossible to mitigate the significant impacts associated with 
fragmentation of the aquatic river ecosystem caused by a dam. Rivers and streams - \~ 
which many people view as the model of a continuous ecosystem - have b~come 
the most fragmented habitats in the western United States. Dams create an 
impenetrable barrier against migration of aquatic species and essential gehetic 
dispersal to upstream populations. Over time, this will lead to less genetic diversity 
and more inbreeding in the upstream populations. The OElS fails to recognize and 
evaluate these impacts. 

In an thinly veiled attempt to green-wash the proposal, the project proponents are 
suggesting that the planned reservoir would ~e used as a breeding pond for 
Colorado River Cutthroat Trout (CRCT), and that the CRCT produced in the 
reservoir could be used to restock other waters in ·the state where CRCT have been 
eliminated or are in trouble. We do not believe the reservoir would serve this tl 
purpose. It would be virtually impossible to eliminate all non-native trout \, 
upstream from the dam site without wiping out upstream CRCr and other troubled 
native species such as the Bluehead sucker. Even a barrier installed above the 
inflow to the reservoir •• and poisoning of the entire stream segment between the 
dam and barrier - would not keep the reservoir free of non-natives which hybridize 
with the CRCT. For one thing non-native trout from upstream could pass ba~ into 
the reservoir and mix with CRCT; for another, past experience shows reservolIS 
will be sto:ked illeg'21!~' 'With rLon-native fish to imprnve ~er.!'e~tional oppor~tie!=. I 
Conseque!\tly, the reservoir _. if stocked with CRCT - ~ould eventua.l1y contam 
both CRCT and non-native trout; any CRCT produced In the reservolt would 
therefore he of questionable genetic integrity and would not be suitable fo.r 
recovering pure CRCT populations. In fact, stocking Wyoming waters Wlth s~ch 
CRCT would pose a risk to the few remaining genetically pure CRCT populations. 

1 Charles A. Wheeler. 1997. Current Distributions and Distributional Changes of Fishes in 
~-.Y~minf. W~~ ~( the CO~U;Utltal Oiv~de. Master's Thesis, University of Wyoming Department 01 
~.~ ,)<! ~\Y~~~~'aS" 46 and :)0. 
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12. Your opinion is noted. The FWS has not proposed their listing as either a threatened or 
endangered species. 

13. We recognize that dams serve as migration barriers to fish and often prevent genetic 
exchange from occurring. However, in the case of Savery Creek where two species of 
fish have extirpated several others have been severely impacted by non-native 
introductions, the barrier will do some good by preventing additional rainbow trout from 
entering the upper reaches of Savery Creek and breeding with cutthroat trout. 

14. Your opinion is noted. The WGFD, not the project sponsor, suggested that the reservoir 
be enlarged to accommodate a brood stock pool for CRCT. As the WGFD is the state 
agency charged with management of this species, we have deferred to their science and 
professional judgement. 

The reproducing population of Colorado River Cutthroat Trout above the proposed 
reservoir is insufficient to maintain the fishery stocks in the reservoir. In addition, to 
maintain genetic diversity, marking and stocking CRCT of known genetics in the 
reservoir will be needed to control the genetic integrity of different SUb-populations. 
Rainbow trout are the only non-native fish capable of cross breeding with CRCT. There 
is little risk that the genetic integrity of CRCT will be compromised by this program. The 
WGFD has an outstanding record of restoring rare and endangered species (Grizzly bear, 
black footed ferret, Wyoming toad) and we are optimistic that the CRCT restoration 
efforts will be successful also. 

Eradication of non-native species will unquestionably result in the death of non target 
animals. The impacts of this action will be carefully weighed against the potential 
benefits. Non-native control in the reservoir will be facilitated by the presence of fish 
traps on the tributary streams. 

The CRCT used to stock other areas will not be raised by breeding in High Savery 
reservoir. The CRCT raised in the reservoir will be merely brood stock used for 
collection of their eggs and milt. The CRCT used to stock other areas will be raised in a 
hatchery under controlled conditions. 
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Furthermore, the size of the reservoir capacity is not Significantly greater than the 
amount of water sougM for supplemental irrigation. As a result, the reservoir 
depth and volume will suffer drastic changes over the year, making the reservoir 
unsuitable for CRCT and other troubled species. Although the DEIS considers a 
"minimum pool" alternative, it would still be small and of limited value for CRCT 
rearing. Indeed, even the Wyoming Game and Fish Department concluded that 
liThe reservoir fishery could not be maintained by natural recruitment ... " and 
would require continued stoc:king of Na significant number of fingerling [CRCT] 
simply to maintain the population for egg production and angling purposes." G&F 
Report of May 4, 1998 on' the Little Snake River Management Project, High Savery 
Reservoir Site, Fi,sh and Wildlife Impacts Ana:lysis and Proposed Mitigation, page 
63. Thus, to keep the.reservoir stocked with CRCT would' require another hatchery 
of comparable size and would take away CRCT fry which could be used to stock 
other waters where CRCT would stand a better ci:lance of surviving and avoiding 
hybridization. G&F also concluded a CRCT population in the stream below the dam 
would probably not be self-sustaining. In other words, the proposed reservoir -
even if stocked with pure ;CRCT - is likely to have a significant net adverse impact 
on this species and cause a further setback in eRCT recovery. 

In addition, it is unlikely that the project proponents would support stocking the 
reservoir with CRCT once this species is listed for protection under the Endangered 
Species Act. Listing would prohibit fishing for the CRCT and thus eliminate the 
reservoirs recreational benefits claimed in the OEIS. DEIS, page 4-95. Furthermore, 
when the CRCT is listed (it is no longer a question of "if II but "when"), massive 
draw-downs of the reservoir wOlud probably be prohibited to prevent takings of the 
species. As listing gets nearer (a petition is being drafted at this time), the 
proponents would become opponents of CRCT stocking in the reservo~. 

,~ 

While fish are the obvious species that would impa!=ted by the project, we are also 
concerned about impacts to invertebrates and rare and sensitive plant species. The 
DEIS does not present an assessment of invertebrate diversity in the project area or 
how invertebrates could be impacted. There is a brief discussion on a couple of 
plant species: Ute Ladies' Tresses Orchid and Weber's Ipomopsis. But this is " 
inadequate and ignores a host of plant species that may be in trouble and may occur 
in the project area. 'We have compiled a list of rare Wyoming plants from various 
sources, and./e tire 1.roviding i:l (,01'1 "f the lli;~ [oJ: YUw l:l.ilLsiU~ration. We a!;J;.. tlt .. t 
the projec;,t area be evaluated for the existence of suitable.habitat ior ~~ch of these 
species; for those that may occur in the area, field surveys (preferably 2-3 
consecutive years) should pe performed to determine the extent of populations. 
Apparently, no field surveys for rare plants were performed (we can refer the ACOE 
to qualified botanists who can perform reliable plant surveys). In any case, impacts 
to r.replants probably will not be mitigatable because it will not be possible to 
recreate, in some remote "replacement wetland," the precise conditions (e.g., ~oU 
and microclimate) which allowed rare plants to grow in the project area. 
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15. See response to # 14. The size of the minimum pool that is needed for each project is 
calculated using a formula that considers several variables. These factors include I) the 
physical characteristics of the impoundment, 2) water quality of the inflow, 3) volume of 
winter inflows and, 4) the number of over wintering fish desired. 

The WGFD calculated that a minimum pool of 5,724 AF was needed to accommodate a 
CRCT brood stock population of 14,640 adult fish. The requested pool is 25.5% of the 
normal operating pool of the proposed reservoir. 

16. Provision of the minimum pool for CRCT will enable the WGFD to implement an 
aggressive program of reintroduction to prevent listing. If the species is listed, the need 
for a brood stock facility would be an even more urgent and a necessary priority for the 
State of Wyoming even if recreation had to be sacrificed. Should the species be listed the 
use of High Savery Reservoir as a brood fish rearing facility would likely be an integral 
part of the recovery plan. 

17. We have surveyed for those species that are federally listed as threatened or endangered. 
Additional survey work to determine the presence of rare species listed on the Wyoming 
Natural Diversity Database is not required. 
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We also disagree with the DIES's repeated assertions the loss of wetlands, that would 
be covered by ,the dam and reservoir, can be mitigated by the creation of new 
"enhanced" wetlands. The loss of a natural wetland cannot be mitigated by an 
attempt to create a.~Jfic:ial wetlands and flood-irrigated and cultivated fields. 

The DEIS also fails to analyze the likely indirect effects of prOViding increased 
irrigation water. The water will not be used only to water existing fields late in the 
year, but some will undoubtedly be used to irrigate lands ~at are not currently 
converted to agricultural use. Indeed, the DEIS admits tha~ "Since 1983, ~hanges in 
commodity prices have made it feasible to pump water to permitted lands which, in 
1983, could not be reached by gravity flow." DEIS, page 1-7. Similarly, creation of a 
new water supply will make it feasible to convert and irrigate lands that are 
currently in a natural condition. When new areas are cultivated and irrigated, there 
will be a loss of wildlife habitat. It is also likely that new irrigation-ditches will.be 
created to use the additional water. These are indirect effects of the proposed project 
and any altemative that supplies mOre irrigation water. They were not evaluated in 
the DEIS. 

2 A Genuine Need for Extra Stgrage Capacity and Addjtional Irri~atiQn 
Water has Not been Demonstrated. 

The DEIS is based on the premise that "a nominal need exists for 15,090 acre-feet of 
water for supplemental, late-season irrigation." DEIS at 1-7. The altematives 
presented in the DEIS were designed to address this purported need; and the 
ACOE's proposal to issue a 404 permit to implement one of the altematives is also 
based on the idea that this need is genuine. 

As a threshold matter, a desire to use more water does not create either a "need" or a 
"right" to the water. While Wyoming agricultural interests may wish to have more 
water to irrigate more ·of the desert west of the Sierra Madre, this does not mean 
they "need" the additional water. Indeed, those seeking the additional supply of 
late-season irrigation have been making do with the current supply for years. They 
merely want more late-season water to grow another rotation of low-value crops; 
this is greed, not necessity. 

Furthermore, the DEIS presents no factual or reliable evidence to support the d3.im 
that there is demand for 15,090 more acre-feet of irrigation water in the Snake River 
basi.ri.£nstead, this professed "need" is based on three dubious assumptions: 

(1) 73% of the lands in the Wyoming side of the Snake River basin lands are 
irrigated (this figure was d~rived from 1983 aerial photographs); 

(2) the exact same percentage of lands are irrigated in the Colorado portion of 
the basin (even though no actual photo-interpretation or surveys were done), 
implying there are 17,460 acres of irrigated land in the entire basin; and 

6 

I" 
Little Snake Supplemental Irrigation Water Supply Project Final Environmental Impact Statement 

18. If permitted, wetlands will be mitigated to the satisfaction of the Corps, the WGFD, 
EPA, and the FWS. 

19. As stated in the EIS, the water will be used as a supplemental supply on currently 
irrigated lands. This can be enforced through permit conditions that require specific 
language in the contracts with the irrigators. 

20. The Corps, and the cooperating agencies carefully reviewed the need and determined that 
it was justified. Currently, ranchers in the valley are forced to purchase hay or ship their 
cattle to other locations in the winter because hay production is limited. 

21. See response to #20. 

22. The NRCS office in Baggs (Norman Vigil, November 4, 1998, Personal Communication) 
indicated that cropping patterns and irrigated acreage has not changed significantly since 
1983 and may have even increased slightly. Mr. Vigil indicted the 73% figure was 
probably conservative because it did not fully consider pasture that was being irrigated 
but not cut for hay. 

23. The lands in Colorado are similar to those in Wyoming and have Wyoming water rights. 
Many are served by the same canals that provide water to Wyoming lands. The NRCS 
office in Baggs (Norman Vigil, November 4, 1998, Personal Communication) indicated 
that this is a reasonable assumption. Further, Mr. Vigil again reiterated that the 73% 
figure was probably conservative because it did not fully consider pasture that was being 
irrigated but not cut for hay. 
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(3) 0.864 acre-feet (AF) of water are needed per acre of irrigated land. 

DEIS, page 1-7. There are several problems with these assumptions. First, it is 
inappropriate to use lS-year old photographs to estimate current acreage of irrigated 
land in Wyoming. Recent aerial photographs and satellite images are available at 
reasonable cost and should have been used for the estimate. ' 

Second, it is inappropriate to use an estimate of "percent irrigated land in 
Wyoming" to determine what percentage of land.is irrigated in the Colorado . 
portion of the basin. The Colorado side is generally lower in elevation, more arid, 
and less suitable for irrigation. Furthermore, the State of Colorado has a different 
political climate, different agricultural incentives (i.e., subsidies), and different sooo
demographicS than Wyoming; these factors may have led to a lower percentage of 
irrigated land in the Colorado portion of the basin. 

Third, no references or discussions are provided to justify the assumption that 0.864 
AF of water are needed per acre of irrigated land. This estimate seems very high to 
us. The types of crops being grow~ length of growing season, the slope, aspect, ~d 
elevation of the l~d, and, the type of soil being irrigated all affect how much water 
is needed per acre. Classes of different irrigation rates (AP / aae) exist, and these rates 
should have been used. A geographic information system can be used to estimate 
the numb~r of acres subject to each irrigation rate. 

Fourth, there is no consideration of how conservation measures are (or could be) 
used to reduce the purpor:ted "need" below 0.864 AF/aae of irrigated land. The 
OEIS admits conservatiori measures could reduce some of the demand for more 
water. See, e.g., OEIS page 1-6. This needs to be factored into any estimate of how 
much water is desired. 

Finally, there is no discussion on how existing supply of water was used to derive 
the estimate that an additionallS,090 AF are still "needed." U existing supply was 
considered, the DEIS does not explain how. The ACOE has an obligation to disclose 
the assumptions and methodologies, and to admit any Uncertainties, used in such 
calculations. See, e.g., Sierra Club y. Costle. 657 F.2d 298,334 (DoC. Cir. 1981). 

Because the ACOE is obligated to deny a 404 permit if reasonable alternatives exist 
that would cause less environmental harm (see, e.g., 40 CPR 230.10(a», it is crucial 
for the ACOE ~ow wLlether ill. o.herr.~u;~·~ Wi-tiL les:, stol;,,-ge capacity - "rLd hent:e 
less dredging and filling of the stream channel - ~xists. Moreover, the ~COE cannot 
simply accept the estimates of the State of Wyonung or the affected agncultural . 
interests. Instead the agency has a responsibility to ensure any information used 11\ 

the EIS is accurate and to "independently evaluate" any information submitted by 
an applicant. See, e.g., 40 CPR l506.S{a). We do not believe these requirements were 
satisfied in drafting the current OEIS and developing the altema~ves. 
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24. A cursory review of lands irrigated in the Savery Creek drainage was conducted using 
1997 aerial photography was conducted and compared to the estimate made from the 
1983 photos. No appreciable change in cropping patterns or irrigated acreage was 
observed. This was assumed to be the case for the Little Snake River valley also. 

25 .. 

26. 

27. 

28. 

29. 

See response to #23. 

Originally, studies completed by Black and Veatch (1994) reported that a supplemental 
water supply of I AF/acre was a reasonable water supply. The figure was revised 
downward after additional information was provided by the USGS. 

Conservation cannot store water for late season use. This was clearly stated in chapters 1 
and 2 of the DEIS. The second to the last paragraph of Section 1.2 begins: "The 
widespread use of conservation measures in the basin would not eliminate the need for 
late-season supplemental irrigation water." The paragraph concludes: "Because no 
additional water supplies have been developed, between six and eight weeks of late
season irrigation water need remains unsatisfied in years with normal and above normal 
runoff. In below normal years, and especially consecutive low runoff years, the irrigation 
season ends in June." Following a detailed discussion of the conservation alternative in 
Section 2.4.2., the last paragraph of the section lists three reasons why conservation is not 
a viable alternative but concedes in the final sentence: "However. to adequately respond 
to comments received during the public scoping process, the conservation alternative will 
be evaluated for its environmental impacts (Chapter 4)." Therefore. the only reason 
conservation was carried forward past Chapter 2 was because of public concern that it be 
fully evaluated as part of the process of full disclosure NOT because it passed the 
screening in Chapter 2. 

See responses to comments 20, 22, and 23. There is an adequate discussion of the need 
for 15.090 acre-feet of supplemental late season irrigation water in Chapter 2 of the EIS. 

We disagree. the EIS fully complies with all applicable laws, rules. and guidelines. An 
independent evaluation was completed by the Corps for all aspects of this EIS. 
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3. Sosts Will Greatly Outwei~h the Possible Benefits of Implementing the 
proJect and the PElS's Econgmk Analysis is InadeQyate tg Shpw This 

Beyond the fact that a genuine need for ~e project has not been demonstrated, the 
DEIS also fails to show that the project's costs would, in the balance, be offset by its 
purported benefits. . 

The OEIS suggests that all of the dam+reservoir alternatives would yield a gain in 
agricultural economic benefits of 5426,4000 and recreation benefits on the order of 
$100,000 each year. OEIS page 4-95. Thus, the DElS concludes the various 
alternatives would each yield about a half-million dollars a year in increased 
benefits. We do not believe these estimates are reliable. 

Regarding recreation, the area is far from any population center and the OBIS admi 
ther~ are already numerous reservoirs meeting recreational demand in the region. 
Thus, any increas~ in recreational use at the proposed reservoir would be . 
accompanied by a decrease in recreational use at another location. This means a net 
increase in recreational benefits would not be realized by the project (supply of 
reservoir-based recreation opportunities greatly exceeds demand for reservoir-based -'l 0 
recreational opportunities.) The decrease in recreational use at other sites must be J 
factored in as a cost associated w:ith the project, and this cost precisely cancels any 
recreational value the proposed reservoir may have. In addition, the OEIS ignored 
the cost associated with the need to repeatedly stock the reservoir. 

The same is true of the DEIS's claimed agricultural benefits for the alternatives. The 
DEIS figures are based on the assumption that the water to be diverted for local 31 
agricultural use is excess and would not be used anywhere downstream. In fact, all 
of the water would be used downstream, and it has much higher value to 
downstream users. This is because the water would be used for domestic drinking 
water and higher value crops (the. proponents of the Little Snake project would use 
the water largely for producing low-value hay/alfalfa crops). For this reason, the 
proposed project would actually reduce net agricultural benefits. The economic I 
analysis is flawed because it failed to consider the loss of downstream benefits that -c. -, 
would be caused by the alternatives. The loss of existing benefits must be treated as a ..J I
cost of the project. In the balance, the proposed project and alternatives represent a 
net agricultural cost, not an isolated benefit. . 

Furthermore, the simplistic economic analysis presented in the OEIS ignores the 
enormous existence value of a natural, free-flowing river. The DEIS recognizes that 'If 
the alternatives would "permanently change" the natural landscape and eliminate -r .J 
the "opportunity for remote area recreational uses." OEIS, page 4·111. However, no .J 
attempt is made to value these losses in the economic analysis, and the DElS simply 
assumes these losses would result in no tangible costs. This is an unfounded and 
incorrect assumption. To estimate the loss of existence values associated with the 
proposal and alternatives, the ACOE can use contingent valuation oJ' other 
methodologies. The courts have found the use of contingent valuation to be a 
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30. Recreation is not a project purpose or need, but considered a secondary benefit. There are 
no federal funds involved in the planning, design, or construction of this project. 
Therefore, the Corps cannot consider the financial impacts of the proposal in their 
evaluation of the various alternatives. Determining the financial benefit of the project to 
the proponent is a decision left to the applicant and is outside the legal jurisdiction of the 
Corps. These matters are left to the discretion of the State of Wyoming to determine if 
the project is a good investment. 

31. This is outside the scope of the evaluation needed for this EIS. The State of Wyoming 
and the irrigators are entitled to develop and use water within the limitation of the 
Colorado River Compact. 

32. See response to #3.1 

33. See response to #31. 
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reasonable means for federal agencies to assess damage to. natural resources and the 
values of currently non:'priced natural resources (e.g., a free-flowing river). See, e.g., 
State of Ohio v U.S Department of the Interior. 880 F.2d 432,474-480 (D.C. Cir. 1989). 
'We ask that suc:h an analysis be performed on this projec:t so the actual project costs 
can be weighed against the actual project benefits. This requirement is also implicit 
in NEP A. See 42 'USC 4332(2)(B). In the balance, we believe a thorough and reliable 
economic analysis will show the proposal and 'alternatives will not yield a net 
economic benefit. 

A reliable economic analysis is also crucial for this proposal because the DEIS admits 
cost-effectiveness was an important consideration in deciding whether certain 
alternatives were viable (e.g., conservation alternative, see page 2-16 of the DEIS). A 
fUn cost-benefit analysis must be included in the EIS when c~st-benefit is relevant to. 
a choice between environmentally different altema~ves. See 40 CFR lS02.23. The 
OEIS's simplified tabulation of incremental "agricultural" and "recreational': 
benefits does not satisfy the hard look requirement of NEP A. 

The 404(b) regulations indicated that an alternative is only practicable "if it is I 
available and capable of being done after taking into consideration cost, existing 75 
tecimology, and logistics .... " 40 CFR 23O.10(a)(3). If all costs of the proposed project ~ 
(in its .various designs) were properly considered, none of the alternatives 
considered in the OEIS could be deemed "practicable." . The ACOE should not permit 
a project which is more costly than beneficial and further degrades the waters of the 
'United States. 

4 The PELS F;dJed tg Consider Reasonable Alternatives That Pose Less 
Environmental Impact. 

To achieve the purposes of the Clean Water Ad and the National Environmental 
Policy Act, it is essential that the' NEP A document consider all reasonable and less 
damaging alternatives. ~is includes alterna?ve ways of a~eving the 5~~ • 

objectives, alternative ways of reducing conflict, and alternative ways of IIUtlgating 
impacts. See, e.g., 40 CFR lS08.25(b), lSOl.2(c), and lS02.14. 

The DEIS, however, only considers a few alternatives - and all are based on th.e 
construction of large dams and reservoirs. Missing from the OEIS is an analyslS of 
the follOWing alternatives: 

an alternative based entirely on conservation measures (the OEIS claims 
conservation alone could not meed the "need" for more water, but this is not 
demonstrated, and NEP A requires rigorous exploration of such an alternative 
to see whether or not this is true); 

alternatives based on a mix of water conservation measures and smaller 
dams; 
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34. See responses to #30 and #31. 

35. See responses to #30 and #31. 

36. Twenty-seven alternatives were considered. In addition several combinations of 
alternatives were also evaluated and rejected on the basis of cost, technological 
feasibility, or environmental constraints. The rationale for selection of the alternatives 
that were determined to be "reasonable" and were carried forward into Chapters 3 and 4 
is discussed in detail in Chapter 2 and Appendix A. 

37. See response to #27. Water conservation alone will not satisfy the need for supplemental, 
late season irrigation water. 

38. See responses to #27 and #36. 
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alternatives based entirely on meeting demand with ground water (the Sierra 
Madre Mountains provide abundant recharge and a large sustainable supply 
of ground water; in aqdition, coalbed dewatering in f?elds to the north will be 
providing large quantities of unused and presently unallocated water); 

alternatives based on a mix of ground water and smaller surface storage; 

alternatives based in whole or part on eliminating demand (e.g., through 
purchase of marginal land now in irrigation); 

alternatives based on reducing transfer of water from the Little Snake River' 
to the Hog Park Reservoir; and 

an alternative based on a mix of all of the above measures, possibly together 
providing an additiona110,000+ AF of water and eliminating any purported 
need for a' new reservoir. 

All of these alternatives pJ;ovide some benefits with less costs (e.g., environmental 
impact, loss of existence values, loss of do~tream benefits, etc.). Thus, they 
should be rigorously explored and objectively considered. 

For the foregoing reasonS, we urge the l.!.S. Army Corps of Engineers to disap~rove, 
a 404 pennit for the proposed Little Snake Supplemental Irrigation project. The 
project poses unacceptable impacts, is not needed, and will not yield a net benefit. 
Furthermore, less damaging alternatives exist. 

Thank you for prOViding us with the opportunity (even though it was limited) to 
comment on the DEIS and proposal. Please address each of these comments in the 
subsequent NEP A document/sand the ultimate decision. In addition, we ask that 
you place us on your mailing list for this proposal so that we will be sent ~ future 
,documents (i.e., supplemental scoping notice, revised/supplemental EIS, Fmal EIS, 
Record of Decision). 

Sincerely, 

J7:?-'~ 
DOnaIS. J. Duerr 
P.O. x 6032 
Laram e, WY 82073 

\/~ r 
- x,..~,;' (/' t" 
Y¥lc(£(' .... ~ /' ... . r,.t. 

,-",'. " . ~/ .. 
Leila Stanfield ,I, .r 

~' 
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39, Groundwater alternatives were examined in detail and rejected because of water quality 
(environmental), availability, water rights, and cost concerns. The rejection of the 
groundwater alternatives is explained in detail in Chapter 2 and Appendix A. 

40. See responses to #36 and #39. 

41, This alternative is outside the legal jurisdiction of the Corps of Engineers. 

42, The City of Cheyenne has a legal right to this water and this alternative is outside the 
legal jurisdiction of the Corps of Engineers. 

43. See response to #36,39,41, and 42. 

44. See response to #43. 

45, Your opinions and concerns are noted, A permit decision will involve full consideration 
of the facts and comments that are part of the public record. 
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TABLE #4 
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WETLAND PLANTS of WYOMING - RIPARIAN This page intentionally blank 

NOTE: LocatioN Available on Request from Wyoming Natural Diversity Database (WYNDD) 

SPECIES NAME COMMON~ WYNDD FEDERAL 
STATUS STATUS 

Astragalus diversifolius Meadow mllkvetch SH{Gl usrs R4 sensitive 
Vir, divenifoUus 

Botrycruum uceJ\c!ens Upward-lobe moonwort 51/G37 FWS formerly C2 
USFS lU sensitive 
USFS R' sensitive 

BotrydUum crenulatum D&hIty moonwort 51 

Botrychlum minganense Mingan Island moonwort Sl/Gl 

Ca.rex alopecolde. !=oxtail .edge S1!GS USfS R2 sensitive 

Carcx ~rawel Crawe', sedge SH/GS 

Carex parryan. var. Panysedge Sl/G4T4 
parry.na 

Carex panyana Vat. unia HaIl's sedge st/GS 

CareX sartwelUi Sartwell's sedge 51/G4 

Cyperus acwnlnatus Short-point natsedge Sl/CS 

Cyperus blputitus Shining flatsedge SUGS 

Cyperus e:ythrorh1zos Red-root fiatsedge Sl/GS 

Epilobiwn palwtn Val'. Swamp willow-herb SlS2/GS 
gracile 

Epilobium pa.1ustre Vat. Swamp willow-herb Sls;lGS 
palustre 

Eoipactis gigmtea Giant helleborine SI/04 USFS R2 sensitive .-----_.-_ .. -
Euslo~ pancUf10rum Showy prairie-gentian Sl/GS 

GaUR neomexlcanna Colorado butterfly plant S2/Gl12 FWS candidate 
coloradensis USFS R2 sensitive 

Gcum rival. Water IVens S1S2 

1uncus fililonnls Thread rush St/GS 

JWlCUS vaseyi Vasey rush Sl/G3GS 
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SPECIES I COMMON NAME IWYNDD I FEDERAL 
5TATU5 STATUS 

Leersia oryzoides Rice cu tgrass 5152 

Lepidium integriIollum Entire-leaved peppergrass 5l/G3m 
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vat, integrilolium 

Lobelia siphilitica Vat. Great blue lobelia Sl/GS 
ludovic1ana 

L.ycopus uNflona Northem bugleweed Sl/GS 

Lysimachia thyrslflora Tulted loosestrife 51 

Mirnulus glabratus vu. Glabrous monkeyflower 5152 
jamesil 

Mimulus tilingU Subalpine monkeyflow~ Sl/GS 

Muhlenbergia ,lomenta Marsh muhly 51/.(;4 

M)'osurus apetalus vat. Bristly mous~tall 51 
borealis 

Myriophyllum quitense Andean wateNniUoll S1/(;(1 

Myriophyllum Whorled water-snilIoU st/GS 
verticiUatum 

Najas guadalupensis Southern water-nymph Sl/GS 

Pamassia parvillora Small-flowered grass.-oE-Pamassus 51S2 

Physostegia parvlllora Purple dragonhead 5152 

Plagiohothry. JeptocIadus Slender-branched popcom-Bower 5152 

Polygonum pensylvanl"-un Pennsylvania smartweed 51 

Populus deltoides vu. Fremont cottonwood Sl/GST4 
wislizenii 

Porterella camosula Portereila 51 

Salix eriocephala vu. Mackenzie·, willow 51/c;;,-r4 
mackenz.ieana 

Salix ilrorata Bluestem willow 51S2 

Scirpus atroQnctus Co"~nv""~ bulrush :i/=S tTSFc !'.2 sensitive 

Sciipus rollandii Pygmy b:ililJsh Sl/GlG3 USFS R2 sensitive 

Scirpus lubtenninalil Water bulrwh Sl/G4GS 

Scoloch1oa lestucacea Sprangletop 51 

Senecio hydrophiloides Sweet-mush butterweed St/GS 

Senecio pseudaureus vu. Streambank. groW\d.sel 51 I flavulus 

Riparian Plants, Biotliw~ hsocUrtu. pilIt 2 
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SPECIES COMMON NAME WYNDD FEDERAL 
STATUS STATUS 
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5isyrinchium idahoense Idaho blu .. yed grass Sl/GST4 
Vat. idahoense 

This page intentionally blank. 

Splranthes diluviaUs Ute lady'. tresses Sl/G2 PWS threatened 

Teucriwn canadense Vat. ArneI:ian germander SlSl/GS 
ocddentale 

Thelypodiwn sagittatwn Slendv the1ypody 51-

Torreyochloa pa1lida var. !=ernald alkali-srass 51/Cl5? 
lernaldii 

Veronica scuteUata Mat.h-tpft4Well Sl/GS 

Riparian Plants, Bi04ivnsity Associl!w, ,.ge l 5-97 
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Liulc Snake River COQlerV&tiou,1>iIt:mt 
P.O. Box3SS 

Baggs. WyomiDg 82321 

CcrtiGed, Betvp Receipt Rtgaatecl No: __ _ 

MI", Rodney Sdlwazt¥ 
Army Cmps ofPagintm 
Omaha District 
lUNorth 17"Strcct 
Omaha, NB 68102-4911 

Rc: Uttlc Snake Supplemental Imption Wa%I:Z Supply; Cnmm .. ,," of the Little Sub River
Coasc::rvation t>islria UI4 LiUlo 5mb River Consen'aQC)' Dimict 

on bc:balf of tho Litrlo SDako Riv .. CcmIerYation Diltricr (CoDIerYItfOll DiIIrict) and die LltIle 
Snake River CoDSelY3DCY Dimict (IniplOrS), md.with. the IIIiItIDcc ofPrmk Law OffiGCt P.C., 
the ConservaliaD Dislrict aad tho IDiplDrs hereby submit tbeIr commmlJ ~ the Little Snake 
Suppleme:atal lnipaioa Water Supply project proposed by the WyoraiDc Water D8velopmmz 
CoIDD1i&&ion. These coJD;&21eQU lie ~ at the Draft: BAviIoDmaItal ImP,aa Statcmc-m (DElS) 
dated October 1998 and. the Dnft MitlgatiaD PIm (DMP) dated Mazda 1999. tho Dilmct ID4 the 
hripton thank Mr. Rocluey Schwutz of the AmJ.y Co!pa ofEqineen (ACOB) for allowiDs theM 
comments on the DElS ·after tho cIcadIiDc and request that theae COJmIl8DfI be ~ aDd. 
incoIpontcd into tho Dms mel tho DMP prtor to adopticm of the Final EDviIomnmtal Impact 
Statanc:Dt (FEIS) IIDCl Recmd ofDecilion (ROD). 

The Little Snake River CoDlervation Disttict iI a po~ _"'ivision of the $we of Wyomini 
au!horiud UDder WyomiDi Stamtcs If 11-16-101, et seq. As·apoliticahubdivision"ofthe Seato of 
w~ it il a local govemmeat. UDder itt authoriziDg IWUtes. the District hal jurisdiction over • _ 
natural resources located within its boundaries with tho misIion of ~ nnchius and fmDiDa , 
operations, prcacrvius D&tural resoureet, protectina tUtrIX base. prcscrvjng wildlife. Pl'OtcdiDg 
public lands me! protcctin& and promotiDg the bealIb. &afety and Scacn1 welAro of the people oitha 
&tate. Wyo. StaL t 11-16-103. In accompJi&biD& this mission. the District is generally giVeD 

Final Environmental 1m act Statement 

Little Snake River Conservation District 

1. Y?ur. comments regarding the legal authorities of the Little Snake River Conservatio 
Dlstnct are noted. n 
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reaponsibility to COD.SCI'"R natural rcsource.s within its boUDdarieL 

·'Conservation" is defined as "tbe ~lopmmn, implOV~ maintenaDcc, preservation, protection 
and usc ofnatural ~ .. ," Wyo. Stat. § 11-16-102(a)(iv). ""Na1UrIll'ClOurceI" iDclud."larJd, 
.oil. water, vegetation. tRcI. wild riven, wildemtl., natural bem!y, aeeaery azul open space. H Wyo, 
StZ. 111.16-1 02(aXx). Amon, itl Moad authorities over natural ~ources within its boundaries, 
tY District may: 

Cmy out prevmtive and contml meuurcs and wDlb of i:mprovcmCDE WiEbiD the 
district, including qiDeeriDg openaiom, nnp mmapmegt.; metlIDc1s of cultivation. 
tho ~ of grill or otbl:.r .veJfl3rlon. cbanpI in 1UO of land or auy measure 
which may be dcvelopccl far the control of erodon and better use of soil, and worb 
ofimprovemeut for tIoo4 pmvGltion or the comcrYIIiOD, dcvolopmc1lC, utilization 
and dispoul ot.,..... on lmd.a ow:oecl or comroned by tbii stare or its qcIJCies. with 
the QOOPefttiOll oltha IialCY administcriQ: md haviqjurilctic:tiOD thereof, or on 
other 1aDda witbiD. dlo c!istrict With the consent olthe OWDel' or 0Q;Upi« althc lands. 

Wyo. Stat. § 11-16-122(vii). 

The Little Snake River Conaervalion District also his authority to: 

Cooperarc. or cntCI' imo qreemeIlts with aDd fumiIh financial or other aid to, any 
agency, govemmcntal or othcnria~ wen 1111)' 0WDeI' or occupier oflaDds with in the 
diatrlot, in OIU)'iDs on rmge mm.agement or c:rosion CODtlOI IDd prcvontion 
operaUODI illd wOIb of impfovcmcmt for· flood prevemion or the cansmvmon, 
developznent, utilization and disposal of water' within the district. IUbject to· such 
conditions as the SUPervUol'l deem. ncccssazy. 

Wyo. Stat. § 11-16-122(Wi). 

All apucles of the state. coumy QI" in any poJilicallUbdivlllon of1be ItIIc 1Vbicb. have juriadictiOll 
over her OJ' are eDarged with the admiDistration oCany 51ato" ccnmty QI" other publicly 0WDed 1andi 
l)iDI within the boundaries of a QJDHI'YaUon district are ~ to woperatc with tho c:oaac::rva1ion 
districi, .;:nd pzc •• ';',!,,"'~ 'If CODIc:rvation district ~ havo tho force aDd c.tfective law on those 
laDds. Wyo. Stat. § 11-16-132. ThuI, liven ita authgrities r.dr~WJ:iCl for co~mvariCL, Q,.... 

. District 1w a ~ intaren in the environmcot within ita boWldIrie&, which includes the area 
under c:onsideraUon in the DEIS. 

The Water COlIHPaDcy District 

Tha Little Snake R.ivc:r Couacnrancy DUtrict (previously refeIIed to aa "the Irriptota" for clarity) 

2 

,~ 

Final Environmental 1m act Statement 

2. 

O
Y?ur. comments regarding the legal authorities of the Savery-Little Snake Con 

lstnct are noted. servancy 
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iJ0rganize4pursuantto WyomiDastatute §§ 41-3-701. ".f14. AI a W3Iet conservancydistric:t. tho 
Little Snake Rivc:.r Ccmsavancy District hal the purpoacs of actin& f.O dinctly and iDdfrectly benefit 
the state o!Wyo~ (tbmu&h iDcteues in taxable property vUualions) ID4 the industriel in the 
atate, directly benefit IaDdI to be irriptcd. ine~ stabili%ation and iDcr,rue of retlJrD floM to 
JtreamS. and to ~ooperatc with the federal JOvemm!Dt unc!ec the tedml rcclamalionlAw5 or other 
fodmllawa consttuctioa and financing of inigation works and for tho operation aDd maintemmce 
thereof: Wyo. Stat. I§ 41-3-701(a) _ 41-3-742. Because the proposed project is designw to 
bez1efit the irrigated lands within the CoDJ~ Diltrict, it hal an mtarest in ensurin, that the 
project accomplishes the multi-faceted PlIIpOscs set forth In its authorizing mtuW. 

The NatioDal EDQ-oDlDeDtal Polley Act ADd Implem_tlDl RepladoDI 

The NEP A ICgUlatiODJ promulgated by the Council on "Enviromricmal Quality (CEQ) U1iuuct aU 
fed«al aamc1es how to comply with the NEP A. 40 c.F A § IS00.1(a). AmoDg thole %8tluiremc:Dts 
lie iJJ.ItndODS to pnpce lIlalVirom:DeDtal impacc st.atemeDt (ElS) tor propoaod aetlOAI. '1"lw SIS 
mUit IDclude the itcml set forth in 40 CoP.&. Pet 1502. Tho Army Cozpl olEllgineen (ACOE) 
must a1ao ~mply with the requinmID.tI &It forth in 33 C.F.ll Part 230. III acttal, the ACOE ~ 
requUed to set forth in the EIS the mviroDmClltll ~ of the proposed action and the 
altcmativcs thereto. 40 C.F.R. § 1502.16. The d.UcusJion of aavirolDlleoW comequeaces must 
include. among othcz' topics, ~ effects md their dgnificanca; iDdirect effects and their 
sienifigm~ pof.i'blo con&ts between the proposed &dion and the objectives offedelal, regioDal, 
&tate. and lowland-usc: plms. policiCi and controls for the area eonccmed; and the e.nvircmncntal .... 
effects of altcntativea iDl;Nd:ing the propOled action. 40 C.F.R. 11502.16. '7 
In preparing an EA, the federal qency InUIt involve CDvitOmnental apncies. applleants and Ihc 
public. 40 C.F.R.. § IS01.4(b). In deYdoping any "envinmmemal cSoeumcnt," which inc1wiea EISI, 
the federal agency must me (1) utilize a systematic. intetcliscipliDary approllCb which will insure 
the integmcd we oltho ~ md .ocial £cientel, (2) identify environmental e.ffecta 104 vaI1* 
in adequ.ar.e detail so they caD be compared to eccmomic anci teelmieaIualyses, and (3) study, 
develop aDd dcseribo ~ate altcmarives 10 reoommrnded councs of Gem in l11y propOAl 
wbkh involves IlDIaOlved COD1liC13 c:cmcemizIg alwmati'VC u.c. of available resoun:. u provided 
by.ection 102(l)(E) ofNEPA. 40 C.li'.1l. f 1501.2(&), (b) and (e). 

In its EIS. IIlllcncy it requiRd to inJure the profcuiOllll integrity. iDcludiDs lCiea.tific iateszity. 
oft!lt: '1i~ussions aDd malJ'ICS. 40 C.FA § 1502.24. The IIcmcy iI required to id.c:ntify my 
mcd1odologics lISN aDd make explicit rcfcrcnu to tho scillmtirlc &Ld Qih~ &\t..:, .. 1fIi .'C!l~ ~~:h:. f'~ I 
the concluJions in the EIS. Id. 

Commadl 

'lbc CoDservadon Dis1rkt. mel tbe IIrigatorI bave scvcn1 c:oIDII1CDtI rcprdin; tho DBIS. Molt of: 
tb ... eoamJ.entl pertain to cettain malyses whic:h the CmuervatiOli Dim1et believes arc IlOt cam:ct . 
or fbr which tb. CDnMrYatlOll biItrict may b&'¥WI hiP« quadty JntbmwiOll. To that ead, the 

3 

Final Environmental 1m act Statement 

3. Your comments regarding th f NE 
this EIS full t hIe sco~e 0 PA documents are noted. We believe the that 

y mee s t e egaI requIrements and spirit of NEPA. 
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ConserYmon District Il1d the Jttigators ~ the ACOS to rec:ouider these portions ot the DBIS 
prior to rclCNina the Final EIS. 

Summary: Major Cqncltpions 

The first general c:ommeut of the CoDlC'IVatiOll District and Jrriaaton; concc:m.s the c'M;gor I 
Coocl"sims" poztioa oftbe Summazy. The OElS IWa as a Major CanduiOD that 12.000 ac.m-feel 
(AF) are needed. Howeva'. thac is a noc4 for 17,460 AP .. atIfe4 OIl page S-2. tho OElS alao 
states u a Major CcmclusiOD tbat d.oWDltnam flowI would be cIeplotecl. &wever, the only 
doWDJtreac1 tlows that would be dcplctccl ",CNld..'b. OD. the maUl Ileal oftbe uttle Snake River at 
the pomU of divonioa, DOt i!l Savel)' Creek. 

'I'M DElS Ilata as I Ma\ior CoadusioD. tbat II1inity would. bel ~ Rowcvc:r; the Cau.-wtiDn I 
Disttia believes that atlllXlda wbic;h will nccivo supplcmeatal frrfption water have bad. aD ~olw,lo 
salt5 leached from the soil profilo give.u tho fatt that thoH ... have beea flood irripled for 
decades, mel arc ge.ncnlJy weU-draD1ecl toptoiJl that overlay an allDviall4uifer. 

Finally, althouah the DBIS .states that all of the reservoir altcmaZivca pzovidc I site for fiat water I 
tcaeaZion, it should fiIrrher stare that '11at water rccreaaOD 'It'll identified." & loea! DUd in the C, 
reerem011 survey UIOdatcd with the projeot." ~ rha ACOB should amend the DBIS to 
mJ.CICt theM cbaqes to the MlgOl CoaduIiOIlS. 

Gserai 9unms;nts 

lbo NEP A and the imp1cmemma regu1ati0Dl rcqu.iro the rcspouible federal &ieDC)' to uWyze aU 
of the predicted cnvirODlllCDtal implCtl in an ElS. iac1uctinJ both tho positivo .implCtl 1Dd· ~ 
negative iJnpacts, evm whc:a the positive DDpKU outweigh tbe·nepliva impacts. 40 CoP.R. § ..., 
1508.8. The Conse:rvaticm Dia1z:k1 hal reviewed the DEIS and its ovm data. within ita aa4 believes f 
that tM DEIS, while p.amlly KCUrIle. at times cm:rstateI the negative impacts IDd fails to mcution 
« give tul1 credit to a D1IIIlbcr of1lle positive impaas usocialcd with this projec:t. lb- Umea which 
tho CODJervmon Diilrict coutcDds the DEIS 5hou1d addreu awe Mly ~ear below: 

L Tho DElS ~uses on implQta to fish and wildJi{e ~ far down as 70 miles from the dam 
regarding the poteutial neptive impacts. ~ Ails to outJmc the positive impacU 011 both fish 
aDd wildlife. The ACOE should rm.o the DEIS in the final version. to aeaJUIlt for the 
follo~ri:!e; 

1. N~tb« the Razaibac:k SuWr DOl' the BcmytIil Chub exict£ in the Utt1e SaaJce or Yanwa I~ S 
Rivers. Therefore, the poNibility that tbiJ project will have any atrcet on 0tb.cao apecie& 
is nmoto aDd IhDuld be 10 stated. 0 

2. Potential positive cffcctl cou1~ occur for both the C:O~ lU~er Squawfirh'and tho ,_ 
Humpback Chub. AI best the intbrmatiOl1 prcsrated 15 lDGWclussve RprdUig whetber, , 
on balance, there would be poci'dve 01 Deptive ~ to these spccles. 

4 

4. 

5. 

6. 

7. 

8. 

9. 

Final Environmentallrn act Statement 

The Wyoming Water Development Com .. 
reports justifying the need. The re rt dffilsslon defined the project purpose and prepared 
irrigation water However at th po s ocument the need for additional supplemental 

Commission. th'e project p~rpos; ::;::~~~~~ Wyomi.n~ Water Development 
lands currently being irrigated an th t r to provldlOg supplemental irrigation to 

fIi . a one acre loot per acre of I 
su IClent to meet the needs of '. supp emental water was 

crops grown 10 the LIttle Snake River Valley. 

Analysis has shown that downstream d I . 
These depletions are proposed to be .ep etlOns. at Lily. Colorado were immeasurable. 

Colorado River Recovery Agreemen~~:~~d~~a&~yment of$I09,140.12 to the FWS's 

!he modeling originally used to detennine th . 
10 the Little Snake River was as' Ide effect of prOject operation on TDS levels 

. Imp e, an extremely conse t' 
equatIon. The revised modeling sh ° h rva Ive, mass balance 
Colorado. would increase about 25

0WS 
t at. the maximum TDS concentrations at Lily 

fl 
percent 10 October and 27 . N ' 

ave~age ow conditions. The total salt delive perc.ent 10 ovember under 
project operation is not anticipated t . ry to the Colorado RIver as a result of 
alt . 0 10crease as a result of r f 

ernahve; however, because the flow would opera Ion 0 the High Savery 
would tend to be increased Ove aU h ?e less. the average concentration of TDS 
temporary and do not repre'sent arCh~:aeru;:es In TDS concentrations are seasonal and 
existing stream habitat. ~ at would adversely alter the quality of the 

The "need" for additional flat water rec . 
However. all of the altematl've reatlOn was never conclusively detennined 

s were evaluated th' bT . 
benefits. Therefore. we do not agree th t 't . on elr a I Ity to provide recreation 
"need" for local flat water recreation. a I IS necessary to revise the text to reflect the 

Your comments regarding the sco f NE 
this EIS fully meets the legal re ~ 0 P A doc:~ments are noted. We believe the that 

qUlrements and SPlflt of NEPA. 

The Yampa Canyon is within the histori 
The Fish and Wildlife Service has d t C .ran:e of the Bonytail and Razorback Sucker. 
system may affect the survival of allef~mune .that all water depletions in the Green River 

ur specIes of endangered fish. 

The Fish and Wildlife Service has detc"1l1inpd th ° 

system may affect the survival of all f; 0 .~. at alJ water depletions in the Green River 
our specIes of endangered fish. 
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3. The U.S. FiSh II: W'1lcUifc Sc:rvico (FWS) bas iAdicatecl that Perepinc Falcon, Bald I \. 
Eag1c:a. NorthCm Goshawk, and MOUDtaiD PJOv= JlJ8f potemially bcDefit &om the 
project. Th.esc typal of positive implCtllhOuId be p1acec1 in the main disCUJaion of 
c~ in the DBIS iDstea4 ofbdng mentionc4 0Dly in dK appeodi*-

4. Both Bluehcad Suclcera IUd P1anncI Mouth S1Cke:rI (IeIlSitive species) evolved witb I 
Colorado RiWl' C1mhroat nout (CllCI'). Tho Wyamjq Game A Fith DePll1IDeztt 
(WGFD) baa ItaICd that 41 milCI of Savety Creek below the dam.will be enbmcod. fo~ 
1:Rnlt filhcriea. n.etore. lope would iDdicate it should a1Io ftIUlt ill UaplOVeci habitat 
tor Blueb.eadl and F1aDncl Mouthl. 

S. While tho EIS clarly points out ~ncgaDvc impacts dowDatnam lOme 70 miles. 
it does DOt pliDt out the potential beDefita of suppte.memal wm:r to wih11i!c down stream. 

a. Whire-fic:cd Ibia. Black TCDI ID4 Long-bill Curlews are all spcc;ies ~f "sp~ 
CODlCem" that arc: mUDd in the little Snake Rivw (LSll) basin. All three speciei 
inhabit wet moaciowI, marsha, 1114 tlougbl. HundJ:aIs of acra of this typo of 
habitat are the dirId remit ot hriptioll 'WIler ill the LSI. valley. The late season 
supplemental iJrigaticm wafer wbich tbe proposed project will provide will result in 
the maintalaDCl, Improvement. aMlot cxtcndblg 1hc time whell water is avaihble in 
these typos olbabitat. Sevea of the'Dine species of spedal QJJ1CCm may directly 
beDefit from the project (Bluehead Suckm, 1Wuocl TaU Chuba, Plmmel Mouth 
S~km, CRCT, Whibfaced Ibis, Blacktem, md Lonc-bill Curlew). The ok two 
spedcs either do not mciat III tho site (Wcbcn Ipomopil) or populations in WyomjDc 
arc very stable (FemJBiDo\1S Hawk). 

Appsndieea SPOIl D. Pi. 2-6 

\\ 

\~ 

the a\tenge sediment load in the Yampa River would be xed.uccc1 by High Savay. nc FWS ~o " 
the Co~ DiJtrict and laiptorl take lomc.ilsue vrith the FWS's assumption that 1.5% of, 1 
tbit eItimate by "&eRPi"! the sediment c:ontzibmkm from the ICIDIiDiDs 33.6% ofthc Little SnIkc 
River watml1ed i. evenly disfribut.ecI, the HiJh S&Ytl')' dIm.would trap 1.5% oltho IcdimeDlloed 
eumntly ill the Yampa." Reduction of.edimcnt in tU Liul. Saako and Yampa by Hi&h Savel)' clam 
will not hu\'l: ~ i:::;t\~ Olt ~ fish for the mllowm. masons: 

1. Sediment it the primary DOn-point cource (NPS) po1lutaDl in the Little Snake draina1c'I',-,' 
Eight streams 01' IttUm SCplCDts D;ludinS Savel)' Cleek mel tbe LitUe Snake River , 
wac deramined by the "\\'ycmiDa D~ of£avt.roameDtal Qu.Jlity (DJiQ) to have 
sediment load! ~ atate water quality standuds. 

2. In 1HCi 1114 1m dH: LSR.CD --.... Savay w_ AaIcoomeut _. I ,~ 
5 

Final Environmental 1m acr Sraremenr 

10. Your comments are acknowledged. The text in the EIS has be . d fl 
potential benefits to these species. en revise to re ect 

11. ~ ou~ c:e7men~s are acknowledged. The improvement to the trout fishery in Savery 
rdee

b 
ow t e dam may not affect the CRCT. Other species such as rainbow b 

an rook trout may benefit In 'fi' • rown 
native trout and k hi. terspec.I IC .competltion from previously introduced non-
. . suc ers t at would reSide 10 Savery Creek downstream from the dam 
Impact the natIve trout and suckers. may 

12. Your comments are acknowledged. 

13. !~~~~~=~nt is acknowledged. The FWS does not have any basis to change their 

14. Your comment is acknowledged. 

15. Your comment is acknowledged d h . 
is noted. an t e watershed Improvement project in Savery Creek 
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Clean Water AI::t § 319 project to evaluate water quality baaed 011 auh-buiD. hydIoloiY. 
Sa.very Cfeek, Bil Gulch, Loco CrNk, Bird Gulch, and Little Savery all had turbidity 

levels that showed er.cessivc sedimentation daring all or part of the year. Rarlnp of 
Str=u bed aubstrate embeddeAo", iJidicared 1hId SavelY Cn;ck, Big GWdl, Loc:o Cteek. 
BiM Gulch. J)jrty.mm. Hut Creek. anel Hatch Cl'eek were rated as marPW to poor 
(:reater. thaD. 50% embedded With &edim.cnt) 111m, the WDBQ stream biouse .. ment 
method. CutrmtIy the LSRCD. WDEQ, and BP A are in the process of imp1c:mc:'llting a 
CWA SoctiDn 31.9 war.ershe4.w~ quality improvcmCDt projCGt in the SaYeS)' Creek 
watenhed to redUce stream sedimca.ttti0l1. 

3. It should be zwtcd tat tba lllcumeat ir&4ieatecl ttJat 1he·duee ~es of Savery Creek, 
the NOIth Fork, But Folk, and Dht)mm FOlk Z'Inlcid in the top (our sub-baaiDs in the 
watenbc4 for good water quality with little or low aedimenl and turbidity. Bccauao ot
the loCltioD of~ lnDutma in matiOll to tho mgb. Savcy, 1hc project wou14 acru.iny 
cltdl very liulc Hdimct Give tbiI infonnaliou. the data dearly W1If1 little or 110 

detectable reduction in sediment will occur in the Dwn Item of the Little Snake or 
Yampa Rivers bccIuIe the High Savery site win CIIJUIIe IOIDC of tho c1cmcst water in 
the Savety Creek bum.. TbiJ data aloug with the other coUeetect for the wa~ 
clearly demonsttllel that the FWS'I tXIrIpOlatlon baRd ~on ygmptjop of eqtal 
contribution of sedimcut to the systeDi i. doCl not yield the mOlt accuraze infODDatiOD 
availablo that NEP A requires .. 

," 

4. The·Savery Creek watershed is also a funded USDA EQIP Priority Area ProjeCt to I " 
address nngelaDd and riparian puiug iHUM to reduce I1ream sedimentation and 
sensitivo wildlife ipOCi .. ' habitat. 

S. In 1998 the Natural Resources CoDlervation Service (NRCS) llegianal Riparian TeRD.1 
QOndUeted an I.eessmenr of the upper Uttle Snake River. .Tho· useamont RIUlU. " 
indicated accelerated and exc;CAive baDk .-o&ion OD the main Item of tho Little Snake 
lUvtIr. ThiI uaeameat allG iDdic.atea tbIt the USPWS' Mf\IIDPtiOA of 4JCl1W 
sedimGltJtion throughout tho upp .. Little Snake River basin u not Kcurate and that the 
uWn aCID of the Little Soakc River is the major cozdributor of aedimcat, GOt Savery 
Creek above 1bC proposeci clam. 

6. USGS rCGOtd.l iDdiQte that 60 pcrccm of the sedimCDt Jot4 in the Yampa eomea £rom 
~ ~ Ui.-: !.ir.!= SrM:b ~ MJI1W Dixon. ThiI iDdudn rhc Muddy C=k and 
Sanci Creek buill w ad..."iticn to immc:rous other Cn~ ~giDatiDa in the Red})esert, 
'll'bicb is a low prec;ipitatiOQ area with highly eaodable soils. WDEQ and u.s, EPA data ,\ 
izldicates that 1be Muddy Creek has aa;c;clcrated md excessivo .edimctatioD. Four oftbe 
eight 51rcamIlUte4 aa ~ on 1he Wyomin& 1998 CWA § 303(d) lilt cNo to 
excessive sedimentation above natural badtpound )eYels are in the one thousmd square 

. mil. NlICI4y Creek drIiaap. Sim:e 1993 the LSR.CD baa btcD implemeDtiztg a'CWA 
Sec;uon 319 nOD-point IO~ polluticm project on 280,000 acres in the Muddy Creclc 

16. 

17. 

18. 

19. 

Final Environmental 1m act Statement 

Y
We 

beJie.ve t~e ~IS acknowledges this. A 1.5% reduction in sediment loading to the 
ampa flver IS vIrtually undetectable. 

Your comment is acknowledged. 

Y:r ~~~ent is acknowl~dged. We do not dispute this finding. However, reduction in 

Spe· I may reduce sedIment transport. Further, even assuming the Fish and Wildlife 
ervlce se ected a worst-case scenari 1 5"'" d " . Y '" 0, a . 70 re uchon 10 sedIment loading to the 
ampa flver IS vIrtually undetectable. 

Please see the previous response. 
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. waic:rshcd to ~ Itr=n sedimentation. 

1. In both the Muddy Creek md Sand Creek watenhcc!. on and ps exploratiw DOW has I 
rights-or-ways on approximately 12·18 perccm'oftba totallaDd 3lea. Well pads and. .. • 
row auocialed with thae activities leadI to substantial aeeolen.wl e:rolion and ... 
sedimmtation.. 'l)cvdopmmt ICIivitiea in the Muddy Qeek watersbedrcsuhc:d in scvc:ral 
times of mqaitu.de of aecelerated soil etOiion OVC' natural background rat... Stephen 
WoJJmer MS. thesis; SID Francis~o State UDivenity, 199j. 

8. Any aodUnem removed by Hip Savery would rapidly. be re-aqair-t by sediDiem StarVed I ~, 
(i.e., lnm&xY water) below the dam IDd on the forty-cme miles of Savery Cm:k above the ~ 
Gontlueace with the LinIe Snake River. 

CurreDt acdimoat rata ad stream turbidity in tile Liu1~ Sub ~ DO subatmtially maher than 
pr .. Europem ,1CtIem=t due,to put raap1azul owrgrv.iD& detaioratioD ofrtpman zona. iDaeased 
S1.11Ucc ~ 1Ddlhi1t in veptaJivc communities due to bistmie fiR mppreuioD. Sagebrush ).~ 
domiDant ran&elaDds have IUper lOillou thII1 herbIceouI domJnam rmgc!mds with the samo aoi1 
type. Fire aupprtAion baa reau1ted in much 01 the noaelandJ in the LSR basin to reach climax 
communities of mature hie sagebluah. The hiatorical evidence mpportli the CODCbmon that 
eadmp:recl fiahcs indigmous to the Yampa aDd the LSll evolved under lcvela oflcu tmbidity and 
5Cdimentlbcd loads than 0CCUts ill til. LSR today. 

A mere 3.0 pc:n;mt of the total vntc:rsbecl would be immdated by the High $avay Dam. Thia mea 
CUl'PiIltly and biJTOrica1ly hal some ofthc leat turbid water in the entire LSR. basin. Both the Savay 
Creek Watershed Asleameut CODductcd by the LS1lCD anc1 'Che Upper Little Snake River ~ 
Alatamcat coDdlu:ted by the NR.CS indicate that the IDIriority oftbe sediment in the Sa.very Creek . 
~c and tho LSR. bNiP. above Dixon orlafnatu 1tom the loWer e1evadoo llUb-buiDI mel bum 
eaterinS ftom the west in 1he Savery Creek ~ with a AIb.tWiIl. fi'am riv=: bank failuro 
on the maiD stem oltho Uttlt Snake River. The Consc!vation ~ CODdudcs that po ~le 
or sisnifisant impact to ~ Rivei' cudmgerccl fish will occur because of teduced sediment 
~tod with Hip Savery. 

Water ConsemJion Altqnative Pg. 2-15 

Pmain! Crops' 'f}w ~ticm of the nElS pe:rtaiDip. Qh,'-~.::"''1.;' ':!!'i;'!~ =- ~ "'~"',f ~'"!"'".tiiW', 
measure iJ not supported by data. Contrary twJ to. aIICrtiou in the DElS. ~OA to al!alf& would 
not saY, water'. Alfalfa bas the highest R!e of ~QIl of my farage crop produced in the 
intermountain west. A1fa1& RqUUa more water per ton of alfelD bay than grass hay given the samo 
growing condiuoos. Alfalfa also incurs a muoh biiller yielcl recludion than does grass when It 
bcccJnca wat« stressed. .Alfalfa baa the poteDlial to prod.uce a greater yield ofbigb quality bay -.vhal 
IUffident late .,UOU water II &\'Illablo to lib ach'ulta,. olia nperior rearowth pltBDtial. The 
DElS discu.ssion on the cost of conversion from pan to a1&1fa is comet. Ad4 thiI cost to the 

7 
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20. Your comment is acknowledged. 

21. We agree. Please see our response to comment 18. 

22. Your comment is acknowledged. 

23. Your comment is acknowledged. 

24. Your comment is acknowledged. 
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~ ofhaViq sutDdCDt late season iDiplion water aa6 tbia demOUtralel why very little 
a1D1fa is grown in the tittle S~ ltiver Valley. 

WilcUife Mitigaticm. for Hiib Savery Pc +67 

The fiJIt issue: coucema mitipdcm tor 10It elk AUM'" 1bis has already been mitigated within the 
raoge o{ the Baass herd unit mel tbem is DO reason to requiro miti~OJl of uplan41 that will be 
iDUDd.ared by the proj=t. Tho ~on objKtive 'Cor Baga elk herd unit is 4,200 a:aimals 
(WGFD). Tho ~ population, u of Aprl11999, Y estimated at 7.000-8.000 aDimals, which is 
190 perccut of objcc:dve (I'im Wooley, WGFD). This heM has been over objecti'YC fortbe last eight 
yelll (WGFD records). B~ the WGm baa beeIll1Dlble to maintaiD dUI elk herd. at objective 
Iavdr, the USFWS, BLM, m4 LSRCD have implllDllltld Dumeroul m.casmcs to mitlpa tho e&ctI 
oftbclo pOpwadon levels. The CoUowiDI u a list ofitcml taka to mitipto tho impact oftbit elk 
berd. 

1. J 990-91 the USPS retired> 400 livcstocic AUM', in the SandJtcme aD01mCllts on tlw 
Medlcbse Bow Nltiou.1 Fonal 

2. 1994 ~LMlLSRCD coDduded ,PRScribecl bums on 1,ZOO acres of crucial elk wintc:r ~ 
ratlIo in Loco Creek. ; .. 

3. 19S14 111M bumed 2,500 aaes of elk season long/winter range on SIlowaboe Canyou. 

4. 1995196 BLM bumed 3,500 acrea of elk winter nDgC on the Loq Draw.Filmore 
allotment. 

S. 1996 BLM c.otJduded a pnsc:ribed bUDl on .,000 ami ~f elk leasonal/1Ui:Dtct fIDIC in 
Grizzly WildU!e Habitat Management Ala ul Deep OuIcb allotment. 

6. 1996 BLM CODdw:ted. a prescribed bum OAl,lOO, aaU, of elk spring. SUJnIDerI~,l'IDIc 
011 tho aut fork ofSavcry Creek. 

7. 1m BLMIl.SllCD c:onduetod a 4O()..ac:re prescribed bum 011 elk Q'UCiaJ. ~rmce in 
Loco O:eek. 

S. 1998 BLM c;onducted a pre.scribecl bum 011 700 acrea In WiJdcaw Creek. elk 
~'~Jobool ;tilb:. 

9. 1998 BLM c:ooductcd a pmcribed bum on 4,500 ICl'M of elk season JonWcrucial wintet 
ranp. 

In Marc:h 1998, WGFD ~ £rom the Little Snake lUver Valley anc1 Cheyenne bcadquartarl 
rejcctrd a pmpoul to !be R.odty Moumain EJkFOUIJdation to impmvc elk habitat in the project area. 
The WGF'D rejected tho propotal on the ba&is that too 'many habitat tteatme:nts had a1rca.dy ,been 
done to favor elk. 

8 

Little Snake Su lemental 1rrieation Water Su I Pro'eet 
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25. 
Your concerns and the big game range improvements you have listed are noted. 
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In April 19)J9, WGFD perIODD8l JWed that cme 1Ri0D that the elk population is 190 percent of I 
objcc;tive is bcc;&USG too many habitat tr..smema have been ~Dduotecl that benafit elk. , 

The Conservation District's recomm'=Ddarlm for mitigation of'hDpKtl i. far WGFD ~ take extra ~ 
efforts to ~ numbets back to the WGm', deIired objective leyel. ThIa would result in 3.800 . 
lest elk competiDa for to nme atIlQUDl of forap. 

Mitigation 4.6 11 PI. 4-S2 

Vegetatign. 

pezmanc:nt removal of ~ock Dvm mitiptiOD teres it urmecesacy and unwarranted. The I 
ConIcrwtion Diatrict recommmds dcvelopmcm of a c1efintcl paziDg plm with Gloar, objec1ive . 
. goalt, tor ~M cnhlDAalIDt ad' fmprovemeDt to both 1uIIb&COOUl md woody plaut .,. .. 
cowmmitics. The CoDseIvation DiJtrid. BLM. aDd area nachm havo already demonstrated 
numerous 1UCCCHful graz:iDg plaDs to aec:omplisb. obJlCtiva for woody and hcrb~u.s pllllt 
communities in the Savery Creek ~ on ~o Crook. 

Any mitiprion plaDs developed muat include all appropriate parda tor the land area ~ ThiJ I ... 
iDcNdcs tho BLM, which bujurisdiction over me lIDdI it &dmiDistcn in the pojcd Irea. Also, the ~ , 
LSR.CD bas jurisdiction over tho DlIIIlI,tmeUt of state laads in the project area. Furtbcnnore. where 
private laIlds ItO involvocL the private 1at owners mUSl bo involved. 

The NEP A rectuUes action apa.ciu to ea.sure t1W their 1di0Pl are c:oordID&tec! with other o1iortl by 
,identifying and analyziDa conflicta between the proposed acticm and other activities. 40 CFll § 
1502.16 (0). Any and all mitigation should be cOlllisteDt with c:xistiDg plaas. 40 C.F.R. f lS02.14(f) , 
Currently the Savel)' Creek watermed is In approved USDA-Nltcs Envfrcmmenral QIlality 

Inuntive Program (EQIP) Watershed Project.. 1D addition the LSRCD has been appmved by tho 
WDEQ and the U.S. BP A to implemem a ~ A Sectian 319 Watcnbe4 Project. The BQIP tlmdiDa 
for the projcc:t totals $525,000, the CW A § 319 pam totals $1'71,025. 1hcao purpoie of these graDts 

it to address liveatoclt p1ZiDa In the Savery Creek waterlbed. the Mitigation Plan for the Hip 
Savery proj~ should be coOrdinated to aecount for put and cuttcnt aeUom for miugaaon and 
rehabilitation and iDauporate fUture pIauned. actiODlinto the Plan In a cOmprehemivo lDJDDer. 

~ ~0.m2(-'"~;;, 

This section should include a section on auideliAtl of fcderalllaJCies in comp~ with (edcral'j 
starutes in dealill8 with locallmd use plans. SpecificallY Camon County bas an approved lm4 use 
plan adopted by the Carbon CoUllty Commimoners. Also. the LSRCDINR.CS have existiDa plaDs 
unci=- the USDA EnviIonma11a1 Qu!lity Inc:cntive Progr2llllDd tho Clean W.- Act Section 319 
Watcnhcd Program to address livestodc II'iZbJ&' aod water quality issues. 40 Cz.R.. § 1$06.2(b). 
40 C.F.R.. § lS06.2 (d) and 4O'C.F.R. § 1502.16(c). 

9 

26. 
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G~~in~ management is a part of the mitigation plan and grazing may be allowed on 
mItIgatIOn lands. 

Your comment is acknowledged. 

28. Your comment is acknowledged. 

29. Your comment is acknowledged. 
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NO. 1862 PP.11/1il 

The Cmbon Ca\D1ty Lmt Usc Plm, to which tho CaalcrvatiOD DUtrlct aud the IlriptorllUbsc:ribe. 
contalna a policy that there be no net loa ofprivate·laDds in the eoumY. Within the Littlo SDib 
ltivcr Conservation District, private laDds COU1PriJc lcss than ~O pcrcci of the land atU.!he " • 
ConscrYation D1stri;t uraa tho ACOE to orittcany ~ aU mitiptionmeuura·which pzosarve _ .. -' 
th~ axiItini private IaDd. base by 1Int towsiD& mitiptioa ~ CIIllcda other 1hz private ~. 
I£priYale Janda are~ iu'midptioa, ~ m1 maNV'"""' ~ wbidl amtiDue 

the 1mds in private ownmbip ami oconomi~ pro4uctive Ole are the pref.errcd course of lCUon 
to protect the IOQoecoaomfc stability and. the taX base oftbc area witbin the C~on DistriCt. 

Under NEP A, ''Copies of COmmcDts by tho Itat. and }OGa! goVeftIII1eAts Im!S accompany the EIS a 4D 
EA throupout the review process." 42 U.S.c. 0 4332(2)(c) and 40 C.F.R. f 1502.18. The ~
~on District aDd the hzi ...... roquat that thejr commeDtJ b. reproduced in the EIS 
appendix. 

Tho Littlo Saakc Rivet Ccmicvation Dfmic:t aad tho Little SD.Ib River CcmawvlllCy Dlmct 
appreciate the oppammity to comment aDd bei1lvoIved ia the Little Snake :RiVtz Supplemental 
hrigation Supply Project. The Distt,icts CODIInua to Jaok fmwani to ~ involvanent in thiI 
project and. the opport\UIity to apply their axpertiae toward eDIUrlng its succe.u.. 

Sincerely, 

~#d 
lo.bn R. Cobb, Chailmm 
little Snake River Comc::tVation District 
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30. Your comments have been included in the Final EIS. 
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