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Executive Summary 
Steps in Selecting an  

Off-Channel Storage Site The Appraisal Evaluation of Columbia 
River Mainstem Off-Channel Storage 
Options (Appraisal Evaluation) is part of 
an effort to identify and assess off-channel 
storage opportunities along the Columbia 
River. The purpose of the Appraisal 
Evaluation is to investigate four off-
channel sites with an overall objective to 
determine if one or more of these sites 
should be recommended for investigation 
at a feasibility level of detail. 

The U.S. Bureau of Reclamation 
(Reclamation) and the Washington State 
Department of Ecology (Ecology) 
determined that out of the 11 sites initially 
considered and evaluated in the Pre-
Appraisal, the following four off-channel 
storage alternatives warrant being carried 
forward into the Appraisal Evaluation 
(Figure ES-1, Location Map): 

• Crab Creek 
• Sand Hollow 
• Foster Creek 
• Hawk Creek 

Appraisal-level designs for the dam and 
appurtenant structures, which include 
intake structures, inlet/outlet conveyance 
facilities, pumping/power plants, and 
transmission lines, were developed to 
support evaluation of the suitability of 
each project. A decision support model 
was applied to objectively evaluate the 
alternatives. Findings and conclusions 
based on this analysis indicate that the 
proposed Crab Creek Dam and Reservoir 
site should be carried forward, if a detailed 
Feasibility Study is conducted.  

Purpose and Need for 
Columbia Basin Storage 

The purpose of the Appraisal Evaluation is 
to conduct appraisal-level investigations of 
four off-channel sites with an overall 
objective to determine if one or more of 
these sites should be approved for 
investigation at a feasibility level of detail.  

The need for additional storage and water 
along the Columbia River Mainstem is for 
the following anticipated or projected 
water requirements:  

• Agriculture 

• Flow augmentation for protection and 
enhancement of fishery resources 

• Domestic, commercial, municipal, and 
industrial (DCM&I) 

• Flexibility to respond to potential 
impacts of climate change and address 
water needs under different conditions 

For the purpose of the Appraisal Evaluation, 
recreation and power production are 
considered secondary benefits.  

BOI071210001.DOC ES-1 
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Executive Summary 

Storage Study Goals 
Reclamation and Ecology developed the following 
storage study goals for the Appraisal Evaluation:  

• Improve the water supply for proratable 
irrigation water rights in dry years as well as 
secure water for future irrigation 

• Improve anadromous fish habitat by restoring 
and supplementing the flow regimes of the 
Columbia River  

• Meet future municipal, domestic, and industrial 
supply needs for existing users, and provide an 
additional water supply for population growth to 
the year 2050 

• Selecting facility locations: Where 
should the dam and other facilities be 
placed for maximum efficiency? 

• Characterizing facilities by developing 
appraisal-level layouts and designs: 
What might the project look like, and 
how much would it cost? 

Sites were also evaluated early in the process 
for the presence of any “fatal flaws” that 
would preclude development. The Foster 
Creek site was found to have such flaws, and 
thereafter was not analyzed in detail. 

How much water is needed, and at 
what rates of flow? Approach for Establishing 

the Design Components Sizing of dams, diversion/intake 
structures, conveyance facilities, power 
generation facilities, and other components 
relied on developing a water balance of 
total supplies and demands over time, 
shown in Figure ES-2.  

Developing the design components of storage 
projects at the Crab Creek, Sand Hollow, 
Foster Creek, and Hawk Creek sites for 
analysis consisted of the following three steps: 

• Establishing facility sizes: How much 
water is needed, and at what rates of 
flow? 

FIGURE ES-2 
Water Balance Analysis Model 
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Executive Summary 

The water balance model was used to 
optimize the flow rates (cubic feet per 
second [cfs]) and reservoir volumes (acre-
feet) needed to meet demands, and to 
establish various operational scenarios for 
each site. Principal supply and demand 
components of the model were as follows: 

• Supply: Columbia River “available 
water” (based on 50 years of record) 
and local precipitation 

• Demand: Projected future water needs 
for agricultural and DCM&I purposes; 
and off-channel reservoir releases to 
supplement flow augmentation needs 
in the Columbia River mainstem 

Seepage and evaporation losses associated 
with the new off-channel reservoir were 
also estimated and included in the model. 

The current estimate for total annual 
demands is approximately 3,368,000 acre-
feet and includes agricultural, DCM&I, and 
flow augmentation. As shown in 
Table ES-1, the largest water demands are 
associated with agriculture, which accounts 
for approximately 75 percent of the total.  

TABLE ES-1 
Water Demands to be Met by Direct 
Pumping or New Off-Channel Storage 

 Annual Demand  
(acre-feet) 

Columbia Basin Project 1,365,000 

Yakima Project 662,000 – 810,000 

Additional Agriculture 330,000 

DCM&I 109,000 

Flow Augmentation 754,0001

1Flow augmentation demands vary from year to 
year based on annual consumptive demands and 
the amount of water that is available to meet 
demands through direct pumping. The value shown 
is the median flow augmentation release from a 
new 3 million acre-foot reservoir that is intended to 
show an order-of-magnitude estimate/proportion of 
flow augmentation relative to other demands.  

Three operational scenarios (OS) were 
developed for each of the reservoir 
alternative (except for Sand Hollow and 
Foster Creek), based on reservoir volume: 

• OS1 = 1 million acre-feet 
• OS2 = 2 million acre-feet 
• OS3 = 3 million acre-feet 

These volumes were selected for the 
operational scenarios to compare how each 
potential project could meet various water 
demands. The maximum reservoir volume of 
3 million acre-feet was selected for OS3 
because it was the smallest off-channel 
reservoir volume that could meet 100 percent 
of the agricultural, DCM&I, and flow 
augmentation demands that are currently 
estimated (see Table ES-1) 80 percent of the 
time.  

The minimum reservoir volume of 1 million 
acre-feet was selected for OS1 to maintain 
the same minimum volume criteria used by 
Reclamation and Ecology during the initial 
screening process. This minimum reservoir 
volume is far too small to yield the 
3,368,000 acre-feet of demands listed in 
Table ES-1. Therefore, if this operational 
scenario is selected to be evaluated in the 
subsequent Feasibility Study, the demands 
should be reevaluated to determine an 
appropriate target for agricultural, DCM&I, 
and flow augmentation needs.  

The 2 million acre-foot reservoir volume was 
selected for OS2 to provide insight into the 
feasibility or differences among various 
reservoir sizes at each site. As with the 
1 million acre-foot reservoir volume, the 
2 million acre-foot reservoir volume does not 
allow for enough reservoir carryover from 
month-to-month to meet the demands listed 
in Table ES-1. Therefore, if this operational 
scenario is selected to be evaluated in the 
subsequent Feasibility Study, the demands 
should be reevaluated to determine an 
appropriate target for agricultural, DCM&I, 
and flow augmentation needs. 

ES-4 BOI071210001.DOC 



Executive Summary 

As shown on Table ES-2, the alternatives 
vary considerably in size, with dam heights 
above the valley bottom ranging from about 
130 feet to 780 feet. Figure ES-3 illustrates 
the comparative height of the projects. The 
surface area of the proposed reservoirs 
varies from about 5,000 acres to 
30,000 acres.  

Where should the dam and other 
facilities be placed? 
The locations of the facilities (such as fish 
screen/diffuser structures, conveyance 
routes, spillways, and other features) were 
selected principally based on the most 
appropriate dam axis location. The preferred 
dam axis was typically located on the most 
favorable geologic and topographic setting 
that would have the best foundation 
conditions and available storage, and 
minimize conveyance distance from the 
Columbia River.  

Of the four sites initially considered, only 
three were found to be technically viable: 
Crab Creek, Sand Hollow, and Hawk 
Creek. Foster Creek was eliminated from 
consideration because of significant 
geotechnical concerns in combination with 
a high downstream hazard condition.  What might the project look like, 

and how much would it cost? Both Crab Creek and Hawk Creek were 
evaluated for all three operational scenarios. 
At Sand Hollow, it is only feasible to build 
the 1 million acre-foot alternative because of 
limitations associated with topography. 
Figures ES-4 through ES-6 show the extent 
of the reservoir inundation under each of the 
operational scenarios evaluated; brief 
descriptions follow. 

Layouts of the proposed dam sites, dam 
types, and the associated diversion, 
conveyance, power generation, and power 
transmission facilities were developed 
based on brief field observations of 
topography and surface conditions, and on 
available maps and a literature review of 
the proposed sites.  

TABLE ES-2 
Comparison of Key Parameters for Dam, Reservoir, and Pump/Turbine Facilities 

 

Storage 
Volume  

(acre-feet) 

Surface 
Area 

(acres) 

Dam 
Height1 
(feet) 

Dam 
Embankment 

Volume2  
(cubic yards) 

Maximum Total 
Pumping 

Horsepower 
Required 

(hp) 

Maximum Power 
Generating 
Output from 

Turbines 
(MW) 

Crab Creek OS1 1,000,000 16,950 137 4.3 million 56,300 69 

Crab Creek OS2 2,000,000 23,500 199 10.9 million 172,000 216 

Crab Creek OS3 3,000,000 29,400 236 16.6 million 316,000 392 

Sand Hollow OS1 1,000,000 12,500 294 16.7 million 302,000 285 

Hawk Creek OS1 1,000,000 5,200 537 38.1 million 310,000 237 

Hawk Creek OS2 2,000,000 8,500 687 71.1 million 806,000 652 

Hawk Creek OS3 3,000,000 11,750 780 99.3 million 1,422,000 1,136 

1Height above the valley bottom to the maximum water surface elevation plus 15 feet freeboard.  
2Based on 1.5 horizontal to 1 vertical slope upstream and downstream slopes. 
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FIGURE ES-3 
Graphic Comparison of Dam Sizes: Concrete-Faced Rock Fill Dams 

 

ES-6 BOI071210001.DOC 
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Figure ES-4
Crab Creek Dam and Reservoir Site Map
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Figure ES-5
Sand Hollow Dam and Reservoir Site Map
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Executive Summary

Figure ES-6
Hawk Creek Dam and Reservoir Site Map
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Sand Hollow 

Elevations within the drainage basin 
generally vary from approximately 500 feet 
near the dam site to approximately 
2,500 feet near the northeastern part of the 
drainage basin.  

Crab Creek 
The Crab Creek Dam 
and Reservoir site is 
located on Lower Crab 
Creek. The majority of 

the drainage basin ranges in elevation from 
about 1000 to 1500 feet. Under the three 
Crab Creek operational scenarios, the 
reservoir would be approximately 1.5 to 
2 miles wide along much of its length and 
would extend upstream for about 26 miles. 
An earth core concrete-faced rockfill dam 
(CFRD) or roller compacted concrete 
(RCC) dam, or some combination, would 
be constructed about 2.5 miles east of the 
Columbia River. Significant project 
facilities downstream of the dam would 
include a rock/concrete lined channel, a 
fish screen and diffuser, a spillway, power 
transmission facilities, and a combined 
pumping plant/turbine facility. 

The Sand Hollow 
Dam and Reservoir 
site is located about 
7 miles north of the 
Crab Creek site, and 
2.3 miles east of the 

Wanapum Dam pool on the Columbia 
River. The dam would cover a portion of 
SR 26, and much of the reservoir would 
border the northern side of SR 26. If 
constructed, the reservoir would be 
approximately 2.5 to 3 miles wide along 
most of its length and would extend to the 
east of the dam for a distance of about 
8 miles. The surface area of the reservoir 
would be 12,500 acres. This site is only 
evaluated for one operational scenario, at 
1 million acre-feet. The project would 

include a rock fill dam, a fish 
screen/diffuser structure, a combined 
pumping plant/ turbine facility, penstocks, 
a tunnel, an energy dissipation structure, 
and power transmission facilities. The 
majority of the drainage basin ranges in 
elevation from about 1000 to 1500 feet. 

Cost Estimate 

Elevation ranges from 1400 feet near the 
proposed dam site to approximately 
2,500 feet at the eastern portion of the 
drainage basin. The project would include 
a lake tap from Lake Roosevelt, a supply 
tunnel system, a pumping plant and 
separate pump/turbine facility, additional 
fill/release tunnels, a smaller rockfill dam 
creating a forebay, power transmission 
facilities, and a large rockfill dam 
providing the off-channel storage that is 
the focus of this project. 

Hawk Creek 
The Hawk Creek Dam 
and Reservoir site is 
located on Hawk Creek, 

near Lake Roosevelt on the Columbia 
River. The Hawk Creek Dam and Reservoir 
site would be approximately 4,000 feet 
wide at the proposed dam site and extend 
approximately 3 miles to the north along 
Snook Creek, approximately 6 miles east 
along Indian Creek, and approximately 
10 miles south along Hawk Creek.  

Table ES-3 lists the costs for each of the 
alternatives. As the table indicates, the 
operational scenarios at the Crab Creek site 
are significantly less expensive from a 
capital cost, annual cost, and net present 
value perspective than the comparably sized 
storage volume projects at Sand Hollow and 
Hawk Creek. Costs for the Crab Creek site 
range from $900 million to $2.4 billion for 
total capital costs, and from $1 billion to 
$2.8 billion in net present value. 
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TABLE ES-3 
Summary of Annual Costs and Net Present Values for All Sites and Operational Scenarios 

Crab Creek Sand Hollow Hawk Creek 
Facility or Cost 

Component OS1 OS2 OS3 OS1 OS1 OS2 OS3 

Power Consumption 
Costs $3,090,000 $9,330,000 $16,380,000 $16,860,000 $16,770,000 $42,480,000 $67,500,000 

Power Generation 
Revenues $1,520,000 $5,150,000 $9,020,000 $8,340,000 $6,280,000 $15,400,000 $25,220,000 

Operation & 
Maintenance (O&M) 
Labor and Expense $3,620,000 $6,300,000 $8,790,000 $7,000,000 $12,120,000 $21,220,000 $29,580,000 
        

Total Annual Power 
and O&M Costs $5,190,000 $10,480,000 $16,150,000 $15,520,000 $22,610,000 $48,300,000 $71,860,000 

Total Capital Costs $932,000,000 $1,712,000,000 $2,376,000,000 $1,642,000,000 $3,572,000,000 $5,979,000,000 $8,162,000,000 

Net Present Value $(1,056,700,000) $(1,965,400,000) $(2,765,400,000) $(2,009,000,000) $(4,142,000,000) $(7,203,800,000) $(9,986,100,000) 

Note: Net present value accounts for initial capital costs, power consumption and generation, annual O&M, replacement, and salvage. 

Exec
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Basis for Comparison: 
Screening Criteria 

Table ES-4 presents the base data for all 
three technically viable alternatives for 
each of the perspectives. The data shown 
on this table form the 
basis for comparative 
analysis and are the 
starting point for 
development of the 
decision support model. 
The off-channel storage 
site and scenario 
alternatives are assessed 
from three different 
perspectives, each of 
which is important to 
decision-making: 

• Implementation/Technical Feasibility 
• Benefits/Objectives Achievement 
• Impacts (potential environmental, 

cultural, or socioeconomic impacts) 

These perspectives provide the big-
picture overview of the costs, benefits, and 
impacts of each of the sites. For analysis 
purposes, each of these perspectives is 
divided into categories, such as time to 
build or socioeconomic resources. These 
categories are further divided into factors, 
which identify the specific item being 
measured, such as land ownership or 
irrigation supply needs. To get to 
measurable units, the factors are 
subdivided to criteria, such as stream 
miles inundated or the ratio of 
hydroelectric revenue to power cost. 

To compare the alternatives, it was 
necessary to convert the objective criteria 
in Table ES-4 (for example, miles, acres, 
and dollars) to a common language or 
normalized scoring system, called a 
criteria score. To reach the criteria score, 
all values were converted to a common 

scale of 0 to 10, with 0 being the worst, or 
least desirable condition, and 10 being the 
best, or most desirable condition. For all of 
the factors requiring professional 
judgment (such as relative risk or hazard 
of a potential dam site, or the presence of 

cultural resources), the 0 to 10 
rating system was used from the 
outset to be compatible with the 
criteria scores calculated for the 
objective factors. 

For this Appraisal Evaluation, all 
of the data are considered equally, 
and two analyses were performed. 
One analysis considered the data 
as presented without additional 
manipulation. For example, Crab 
Creek OS3 data were ranked the 
same as Hawk Creek OS1. In the 

second analysis, the data were adjusted to 
reflect the per-million-acre-foot yield 
expected from each project alternative. For 
this summary, the Implementation/ 
Technical Feasibility and Objectives/ 
Benefits Achievement are shown with the 
million-acre-foot adjustment, which 
provides a better evaluation in terms of 
costs and yield. The Impacts perspective is 
presented without adjusting for reservoir 
size, because the level of impact is not 
directly tied to storage volume. The largest 
amount of impact occurs with the 
introduction of reservoirs at the three sites; 
as the reservoir footprint increases to the 
2 million and 3 million acre-foot levels, 
many impacts increase in magnitude but 
do not double or triple when compared 
with the 1 million acre-foot scenario. 

Screening Criteria 
Alternatives are evaluated 
from three perspectives:  

• Implementation/Technical 
Feasibility 

• Benefits/Objectives 
Achievement 

• Impacts (potential 
environmental, cultural, or 
socioeconomic impacts) 

Implementation/Technical Feasibility 
and Objectives/Benefits Achievement 
Rankings from the perspective of 
Implementation/Technical Feasibility are 
shown in Figure ES-7. As shown, the Crab 
Creek site rates highest among the three 
sites under consideration. 

BOI071210001.DOC ES-15 
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FIGURE ES-7 
Alternatives Comparison: Implementation/Technical Feasibility 

→ Costs adjusted to per million acre-feet 
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The Crab Creek site performs best among 
the three candidate sites in all 
Implementation/Technical Feasibility 
categories. It offers the lowest cost and 
lowest risk options and best time-to-build 
ratings. The Sand Hollow site option 
represents a “middle ground” primarily 
because its cost is double that of Crab 
Creek but half that of Hawk Creek, and 
because it would take the shortest time to 
build.  

The Hawk Creek site, in all scenarios, is 
clearly shown to be the lowest ranking 
from the Implementation/Technical 
Feasibility perspective. This option has by 
far the highest cost, relatively high risk 
factors, and the longest time to build. 

From the perspective of Objectives/ 
Benefits Achievement, shown as part of 
Figure ES-8, the largest reservoir 
scenarios and the Crab Creek site in 
general rank the highest. Basically, this 
result demonstrates that more water 

storage better meets primary project 
objectives. The Crab Creek site generally 
ranks higher than other comparable sites 
because it has the best performance on 
secondary benefits. That is, Crab Creek 
has the best power balance (revenue/cost 
ratio) and is the only site judged to offer 
future expansion potential. 

Figure ES-8 combines the 
Implementation/ Technical Feasibility and 
Objectives/ Benefits Achievement 
perspectives. When taken together, these 
two perspectives reinforce the superiority 
of the Crab Creek site, centering on cost, 
ability to construct and maintain, and 
flexibility for expansion.  These 
site/scenario ratings also show a 
preference for the larger reservoir sizes; 
specifically, a higher capacity available to 
meet future water supply needs.   

ES-16 BOI071210001.DOC 



Table ES-4
Alternatives Comparison/Screening Criteria and Base Data

Sand Hollow

OS1
(1 MAF)

OS2
(2 MAF)

OS3
(3 MAF)

OS1
(1 MAF)

OS1
(1 MAF)

OS2
(2 MAF)

OS3
(3 MAF)

A. Implementation/ Technical Feasibility
Net Present Value $ 1,056,700,000$   1,965,400,000$   2,765,400,000$   2,009,000,000$             4,142,000,000$     7,203,800,000$      9,986,100,000$     
Net Present Value/50 yrs yield $/AF of yield 19$                      17$                      17$                      36$                                73$                        61$                         60$                        

Safety & integrity Relative risk/hazard Rating on 0-10 scale 
(0=highest, 10=lowest risk) 9 8 8 7 6 5 4

Reservoir storage yield/volume Volume reduction potential due to erosion/sedimentation Rating on 0-10 scale 
(0=highest, 10=lowest risk) 6 7 8 0 4 5 6

Time to Build Construction duration Construction start to on-line service Years 4 5 6 4 6 7 8
B. Objectives/ Benefits Achievement

Irrigation Supply Meeting projected demand (yield) acre-feet/year 845,000 1,764,000 2,463,000 834,000 852,000 1,764,000 2,463,000
DCM&I Supply Meeting projected demand (yield) acre-feet/year 38,000 78,000 109,000 37,000 38,000 78,000 109,000
Flow augmentation Meeting projected demand (yield) acre-feet/year 249,000 535,000 754,000 245,000 251,000 535,000 754,000
Power generation Power balance Revenue/Cost 0.49 0.55 0.55 0.49 0.37 0.36 0.37
Expandibility Potential for expansion to increase storage volume in the future Rating on 0-10 scale 

(10=highest, 0=lowest potential) 8 7 6 0 0 0 0

C. Impacts
Private land acquisition requirement Acres 5,000 7,000 9,000 12,500 5,000 8,000 11,000
Federal & State land acquisition requirement Acres 11000 16000 19000 50 100 100 100
Residential use No. residences 18 18 18 32 41 45 46
Irrigated Agriculture--High value crops (e.g. orchard, seed cropsAcres 0 0 0 12,441 0 0 0
Irrigated Agriculture--Moderate value crops (e.g. pasture, grain) Acres 4,989 6,768 8,650 0 0 0 0
Highway (State, federal) impacts Miles 2 3.5 5 1.5 0 0 0
Local road impacts Miles 33 43 48 36 28 39 48
Railroad impacts Miles 16 18 21 0 0 0 0
Irrigation Infrastructure Rating on 0-10 scale 

(0=major conflict, 10=none) 7 6 5 1 10 10 10

Transmission line impacts Miles 30 30 30 3 1 1 1
Cultural National Register-eligible 

resources and Traditional 
Cultural Properties

Potential for resource impacts
Rating on 0-10 scale 
(0=major conflict, 10=none) 0 0 0 8 0 0 0

Anadromous Fish--Habitat Inundated Miles 56 64 72 0 0 0 0
Anadromous Fish--Downstream Habitat Affected Miles 6 6 6 2 0 0 0
Federal aquatic T & E species--Habitat Inundated Miles 28 32 36 0 0 0 0
Federal aquatic T & E species--Downstream Habitat Affected Miles 3 3 3 1 3 3 3
State aquatic Sensitive species--Habitat Inundated Miles 28 32 36 0 0 0 0
State aquatic Sensitive species--Downstream Habitat Affected Miles 3 3 3 1 3 3 3
State aquatic Priority Species Miles 112 128 144 0 10 12 14
Federal terrestrial T & E species impacts Acres 0 0 0 0 0 0 0
State terrestrial T & E and Sensitive species impacts Acres 945 997 1,043 52 0 0 9
State terrestrial Priority Species Acres 4,453 5,136 5,547 29 9,701 14,069 17,816
Wetland habitat impacts Acres 4,414 4,965 5,413 112 51 51 54
Riparian habitat impacts Acres 416 418 418 0 1,767 2,775 3,484
Sand Dunes habitat impacts Acres 119 119 119 0 0 0 0
Cliffs/Bluffs habitat impacts Acres 88 202 306 0 0 0 0
Steppe-Shrub habitat impacts Acres 1,275 1,323 1,335 0 70 89 229
Candidate Wild & Scenic rivers Miles 0 0 0 0 0 0 0
Wilderness Study Areas Acres 0 0 0 0 0 0 0
National wildlife refuges impacts Acres 4,899 8,941 11,916 43 0 0 0
State wildlife refuges impacts Acres 6,103 6,930 7,311 0 0 0 0
Other National or State conservation/preservation designation Acres 0 0 0 0 0 22 61
Downstream temperature impacts Rating on 0-10 scale 

(0=major conflict, 10=none) 7 8 9 2 9 10 10

Windblown dust/particulates (from annual reservoir drawdown) Rating on 0-10 scale 
(0=major conflict, 10=none) 8 7 6 2 10 10 10
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FIGURE ES-8 
Alternatives Comparison: Combined Implementation/Technical Feasibility and 
Objectives/Benefits Achievement Perspectives 

→ Costs adjusted to per million acre-feet 
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Implementation/Technical Feasibility
Objectives/Benefits Achievement

Impacts 
Site/scenario rankings from the 
perspective of Impacts are illustrated on 
Figure ES-9. As shown, the Crab Creek 
site, in all operational scenarios, rates 
lowest (or least desirable) in terms of 
impacts. Crab Creek has high impacts in 
all three categories of socioeconomic, 
cultural, and biophysical (environmental). 
Impacts include acquisition of high 
acreages of private and public lands, as 
well as presence of endangered and 
sensitive species, including wetlands and 
wildlife refuges.  

The Sand Hollow site rates as the most 
desirable, with the lowest potential for 
impacts, primarily because of its score in 
the cultural category. While Crab Creek 
and Hawk Creek are primary drainage 
channels that could be expected to have a 

high probability of cultural resource sites, 
the Sand Hollow wasteway does not and, 
therefore, scores much better in the 
cultural category. Sand Hollow is 
constrained by potential air and water 
quality impacts, and has a moderate score 
in the environmental and socioeconomic 
impacts. Negative socioeconomic impacts 
include a high level of impact to existing 
irrigation infrastructure. 

The Hawk Creek site has the highest 
overall scores in both socioeconomic and 
environmental categories; however, it 
involves the most residential displacements 
among the three alternatives. If the cultural 
impacts score were excluded, it would rank 
more highly than Sand Hollow. 
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FIGURE ES-9 
Alternatives Comparison: Impacts 

→ Overall rankings; no consideration of reservoir size  
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Findings and Conclusions 

Based on this Appraisal Evaluation, Crab 
Creek is the recommended site to carry 
forward if a Feasibility Study is conducted. 
The Crab Creek site scores higher for 
technical viability and cost-effectiveness 
than either the Sand Hollow or Hawk Creek 
sites. Crab Creek has the most 
environmental, socioeconomic, and cultural 
impacts. However, the difference in cost and 
other elements of viability between Crab 
Creek and the other two alternatives is 
significant, particularly for the Hawk Creek 
site, which has far greater cost and technical 
challenges.  

Another key factor in the recommendation 
for Crab Creek is that it offers flexibility that 
the other sites cannot. Sand Hollow can only 
feasibly be developed to 1 million acre-feet. 
The characteristics and technical challenges 

of the Hawk Creek site are such that 
increasing that prospective project’s 
capacity in the future would be difficult, 
eliminating all or most financial benefits to 
any sort of staging approach. By contrast, 
Crab Creek could be developed for a lower 
capacity now and upgraded in the future 
with additional equipment and structures to 
increase capacity.  

During the Feasibility Study, the tradeoffs 
between constructing more capacity now 
versus the cost of rebuilding or upgrading in 
the future must be carefully considered. For 
example, the cost analysis may demonstrate 
that it is more economical to build the 
largest facility from the start. However, 
since much of the cost is tied to the size of 
the dam, pump/turbine units, and other 
equipment, it might be desirable to build the 
structure with future expansion in mind (for 
example, tunnels and channels and concrete 
structures sized for full buildout), but with 
dam height, inundation area mitigation, and 
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pump/turbine equipment constructed or 
installed only as needed for smaller 
capacities and yield at initial construction.  

The demand analysis recommended as a 
future investigation would assist 
Reclamation and Ecology in determining 
the desired starting size for the reservoir. 
Regardless of the initial size selected, the 
concept of future flexibility is an important 
and highly desired trait in selecting an off-
channel storage option. The Crab Creek 
Dam and Reservoir site best meets these 
characteristics.  

Because Crab Creek is recommended for 
further analysis, Figure ES-10 is provided to 
illustrate some of the project features. If the 
Feasibility Analysis is conducted, a much 
more detailed evaluation of water demand 
needs and facility siting would be 
conducted.  
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Supply/Return Channel

Fish Screen/Diffuser Structure
and Supply/Return Channel Plan

Install new line parallel to BPA’s
Vantage-Midway 230 kV T-Line and
install new 230 kV circuit breaker bay
in Vantage substation.

Relocated Avista Wanapum-Walla Walla 230 kV T-Line

Crab Creek Dam, RCC Spillway,
Pump/Turbine Facility and Forebay Plan

Crab Creek Reservoir
3,000,000 acre-feet
Inundation Footprint
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Figure ES-10
Crab Creek Dam and Appurtenant Structures OverviewMay 2007
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Contour interval is 20 Feet.
Topographic Map Source: USGS



 

 

 


