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U.S. Department of the Interior 

Mission Statement 

The Mission of the U.S. Department of the Interior is to protect and provide access to our 
Nation’s natural and cultural heritage and honor our trust responsibilities to Indian tribes 

and our commitments to island communities. 

Mission of the Bureau of Reclamation 

The Mission of the Bureau of Reclamation is to manage, develop, and protect water and 
related resources in an environmentally and economically sound manner in the interest of 

the American public. 



 

 

 

 

 

 

 

 

Preface 

Congress directed the Secretary of the Interior, acting through the Bureau of Reclamation 
(Reclamation), to conduct a feasibility study of options for additional water storage for the 
Yakima River basin.  Section 214 of the Act of February 20, 2003, (Public Law 108-7) contains 
this authorization and includes the provision “… with emphasis on the feasibility of storage of 
Columbia River water in the potential Black Rock Reservoir and the benefit of additional storage 
to endangered and threatened fish, irrigated agriculture, and municipal water supply.” 

Reclamation initiated the Yakima River Basin Water Storage Feasibility Study (Storage Study) in 
May 2003. As guided by the authorization, the purpose of the Storage Study is to identify and 
examine the viability and acceptability of alternate projects by: (1) diversion of Columbia River 
water to the potential Black Rock reservoir for further water transfer to irrigation entities in the 
lower Yakima River basin as an exchange supply, thereby reducing irrigation demand on 
Yakima River water and improving Yakima Project stored water supplies, and (2) creation of 
additional storage within the Yakima River basin. In considering the benefits to be achieved, 
study objectives will be to modify Yakima Project flow management operations to most closely 
mimic the historic flow regime of a Yakima River system for fisheries, provide a more reliable 
supply for existing proratable water users, and provide additional supplies for future municipal 
demands. 

State support for the Storage Study was provided in the 2003 Legislative session. The capital 
budget included a $4 million appropriation for the Department of Ecology (Ecology) with the 
provision the funds “… are provided solely for expenditure under a contract between the 
department of ecology and the United States bureau of reclamation for the development of plans, 
engineering, and financing reports and other preconstruction activities associated with the 
development of water storage projects in the Yakima river basin, consistent with the Yakima 
river basin water enhancement project, P.L. 103-434.  The initial water storage feasibility study 
shall be for the Black Rock reservoir project.” 

Reclamation’s Upper Columbia Area Office in Yakima, Washington, is managing and directing 
the Storage Study. Pursuant to the legislative directives, Reclamation has placed initial emphasis 
on Black Rock alternative study activities. These study activities are collectively referred to as 
the Black Rock Alternative Assessment (Assessment). 

The Assessment has three primary objectives. First, it provides the emphasis directed by Federal 
and State legislation. Second, it builds upon prior work and studies to provide more information 
on the configuration and field construction cost of the primary components of a Black Rock 
alternative. It examines legal and institutional considerations of water supply and use, and 
identifies areas where further study is needed. Third, it is a step forward in identifying the 
viability of a Black Rock alternative. 



 

 

 

 

 

 

 

 

 

 

This technical document, prepared by Reclamation’s Technical Service Center, Denver, 
Colorado, is one of a series of documents prepared under the Storage Study.  This particular 
document is a component of the Assessment reporting on preliminary appraisal- level engineering 
evaluation of designs and field cost estimates of potential Black Rock alternative facilities to 
withdraw, store, and convey Columbia River water to irrigation entities in the lower Yakima 
River basin. Information and findings of this technical document are included in the Assessment 
Summary Report. 

Further Consultations 

The information available at this time is necessarily preliminary, has been developed only to an 
appraisal level of detail, and is therefore subject to change if this alternative is investigated 
further in the course of the Yakima River Basin Storage Feasibility Study (Storage Study). 
Finally, economic, financial, environmental, cultural, and social evaluations of the Black Rock 
alternative have not yet been conducted. 

The policy of the Bureau of Reclamation (Reclamation) requires non-Federal parties to share the 
costs of financing feasibility studies and the eventual construction of Federal reclamation 
projects. In light of this policy, the preliminary cost estimates presented in the Assessment 
Summary Report, and current Federal budgetary constraints, Reclamation is not reaching a 
decision at this time as to whether the Black Rock alternative will be carried forward into the 
next phase of the Storage Study or dropped from further consideration. Rather, Reclamation will 
consult with the State of Washington (which is cost sharing in the Storage Study), the Yakama 
Nation, the potential water exchange participants, project proponents, and other interested parties 
before making a decision in this regard. It is anticipated that a decision will be reached by the 
fall of 2005. 

If the Congress provides further funding for the Storage Study, all technically viable alternatives 
would be compared and an alternative(s) selected for further analyses in the feasibility phase. 
(Whether the Columbia River-Yakima River water exchange concept in the form of the Black 
Rock alternative is included will depend upon whether Reclamation, after these additional 
consultations, decides to carry that alternative forward into the plan formulation phase of the 
Storage Study.) The selected alternative(s) would then be subject to detailed evaluation in the 
feasibility phase in terms of engineering, economic, and environmental considerations, and 
cultural and social acceptability. This feasibility phase would be the last phase of the Storage 
Study. Preparation of the Feasibility Report/Environmental Impact Statement would be a part of 
this final phase. 







 

List of Abbreviations and Acronyms  
 
af   Acre-feet  
cfs   Flow rate in cubic feet per second  
El.   Elevation  
fps   Velocity in feet per second  
ft   Foot or feet  
ft2   Area in square feet  
ft3   Volume in cubic feet  
g   Acceleration of gravity (32.2 ft/s2)  
HGL   Hydraulic Grade Line  
hp   Horsepower  
H:V   Ratio of horizontal to vertical slope  
ID   Inside diameter  
kV   Kilovolt  
kVA   Kilovolt-amperes  
kwh   Kilowatt hours  
lbs   Pounds  
lf   Linear feet  
miles/hr  Miles per hour  
mm   Millimeter  
MP   Mile post  
MW   Megawatt  
NMFS   National Marine Fisheries Service  of the National Oceanic and Atmospheric  
  Administration  
OD   Outside diameter  
PHA   Peak Horizontal Acceleration  
PMF   Probable Maximum Flood  
PMP   Probable Maximum Precipitation  
PSHA   Probabilistic Seismic Hazard Assessment  
psi   Pressure in pounds per square inch  
Q   Flow rate  
RCC   Roller Compacted Concrete  
rpm   Revolutions per minute  
SH   State Highway  
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TSC Technical Service Center 
USGS United States Geologic Survey 
WIS Washington Infrastructure Services, Inc. 
WR2 Pump Moment of Inertia 
° Degree 
% Percent 
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Appraisal Assessment of the 

Black Rock Alternative Facilities and Field Cost Estimates
 

Technical Findings and Conclusions 

The objective of the Black Rock Project is to deliver Columbia River water to Yakima 
Project entities susceptible of receiving such water, and willing to exchange it for all or part 
of their current Yakima River diversions. Currently, these exchange participants consist of 
the Roza and Sunnyside Irrigation Districts who have expressed a willingness to consider 
water exchanges. In the future, it may also be possible to exchange water with other entities 
such as the Union Gap Irrigation District, Selah-Moxee Irrigation District, and the Terrace 
Heights Irrigation District.  This report documents an appraisal assessment of likely 
configurations, sizes, and costs of Black Rock Project facilities needed to pump, store, and 
deliver water to willing exchange participants.  It will be used to better define the project 
and/or project components to be carried into detailed feasibility analysis. 

Three main options were considered during this study.  

Option 1: The Large Reservoir - Pump Only Option includes an intake with fish 
screens from Priest Rapids Reservoir, a 3,500 cfs pumping plant to lift the water to Black 
Rock Valley, a dam to store 1,300,000 acre-feet of active storage in Black Rock Reservoir, 
and a 2,500 cfs outflow tunnel and pipeline from the reservoir to Roza Canal.  

Option 2: The Large Reservoir - Pump-Generating Option is similar to the Large 
Reservoir - Pump Only Option except it also includes a multi- level intake to selectively 
withdraw water from Black Rock Reservoir back to the Columbia River, a 3,500 cfs 
powerplant, and a 3,500 cfs tailrace channel to return the water back to Priest Rapids 
Reservoir. 

Option 3: The Small Reservoir - Pump Only Option includes an intake with fish 
screens from Priest Rapids Reservoir, a 6,000 cfs pumping plant to lift the water to Black 
Rock Valley, a dam to store 800,000 acre-feet of active storage in Black Rock Reservoir, and 
a 2,500 cfs outflow tunnel and pipeline from the reservoir to Roza Canal. 
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The following conclusions are based on the technical and cost analyses completed for this 
assessment study: 

1. Construction of facilities to pump, store, and deliver Columbia River water to 
willing exchange participants in the Yakima Basin is technically viable. 

2.  Appraisal- level field cost estimates for constructing facilities to pump, store, and 
deliver Columbia River water to the Roza Canal range from $2.46 billion to $2.65 billion 
(June 2004 price levels).  Field cost estimates include costs for the principal items of work, 
mobilization costs, and allowances for unlisted items and contingencies.  Field cost estimates 
do not include non-contract costs. 

3. The appraisal- level field cost estimates for the Large Reservoir – 3,500 cfs Pump 
Only Option (Option 1) and the Small Reservoir – 6,000 cfs Pump Only Option (Option 3) 
are the same.  Both reservoir sizes should be considered during future feasibility studies.  
Further analysis of the extent of the water exchange, timing of Columbia River water 
availability and diversions, economics, and other aspects will help refine the most desirable 
Storage-Pump Option. 

4.  The appraisal- level field cost estimate for the Large Reservoir – 3,500 cfs Pump-
Generating Option (Option 2) is $190 million greater than the field cost estimate for the 
Large Reservoir – 3,500 cfs Pump Only Option (Option 1).  However, operational studies 
have not been completed for the Pump-Generating Option and these studies may indicate a 
need to increase plant capacity to ensure annual delivery of exchange water. 

5. The appraisal- level field cost estimate for the All Tunnel (Discharge 1) inflow 
conveyance system is significantly less than the cost estimate for the Tunnel/Pipe 
(Discharge 2) inflow conveyance system.  The Tunnel/Pipe alternative should be removed 
from further evaluation. 

6. The appraisal- level field cost estimates for the Black Rock embankment dams are 
significantly lower than the cost estimates for the roller compacted concrete (RCC) dams.  
The RCC dams should be removed from further evaluation. 
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7. There is not a significant cost difference between the concrete face rockfill and 
central core rockfill dams. Both of these embankment dams should be considered during 
future feasibility studies. 

8.  The difference between the appraisal- level field cost estimates for the 1,500 cfs 
and 900 cfs Black Rock Powerplants at the Roza Canal is small (less than 2 percent).  The 
majority of the field cost is associated with the bypass structure that was assumed to have the 
same capacity (2,500 cfs) for each plant.  The selection of which option to pursue should 
consider costs associated with the Roza and Sunnyside Delivery Systems. 

9. The appraisal- level field cost estimate for the Sunnyside Powerplant and Bypass 
Structure located at the end of the Sunnyside Delivery System is $47.0 million (June 2004 
price levels). 

Level of Study 

This technical document provides the results of an appraisal- level engineering 
evaluation of the primary components of the proposed Black Rock Project.  This study is 
identified as Objective 301.4.2.A/Task 1 of the Yakima River Basin Water Storage Options 
Feasibility Study, Plan of Study [1].  The purpose of this evaluation is to develop and screen 
options to be considered during future detailed feasibility investigations, and to bring 
preliminary designs of Black Rock Project facilities to the same level of detail as other 
identified storage options in the Yakima Basin.  The Assessment Study's focus was to 
develop a better definition of features, understanding of project constraints, and more 
accurate construction cost estimates for features required to transfer water from the Columbia 
River to the Yakima Basin via a new Black Rock Reservoir.  

This study is based on available existing design data from past work accomplished by 
Washington Infrastructure Services, Inc. (WIS) and the Bureau of Reclamation 
(Reclamation), and is generally limited to the references listed at the end of this report.  
Aerial topography developed by Reclamation and limited geologic explorations conducted 
near the proposed damsites were also used to better define features. The amount of data 
collection is not considered to be at the level required for feasibility- level assessment of 
project features. Design data collected for future studies can cause future cost estimates to 
significantly deviate from the cost estimates presented in this report. 
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Options developed in this study have not been subject to detailed design and value 
engineering. Preliminary identification and sizing of required features was accomplished 
based on engineering judgment, limited analyses and available design data.  Field cost 
estimates prepared for this study were generated using industry-wide accepted cost 
estimating methodology, standards, and practices. Major features were broken down into 
pay items and approximate quantities were calculated for these items based on preliminary 
general designs and drawings. Unit prices, adjusted for location and current construction 
cost trends, were determined for the identified pay items.  

The appraisal- level field cost estimates developed for this Assessment are for the sole 
purpose of screening potential facility options and developing preliminary configurations of 
the Black Rock alternative. The cost estimates in this report are not intended to be at the 
feasibility-level required to request project authorization for construction and 
construction appropriations by Congress. 
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Appraisal Assessment of the 

Black Rock Alternative Facilities and Field Cost Estimates
 

I. Introduction 

The Black Rock Project is one of the options to be considered under the Yakima River Basin 
Water Storage Feasibility Study. Legislation authorizing this study requests Reclamation to 
conduct a feasibility study of options for additional water storage in the Yakima River Basin, 
Washington, with emphasis on the feasibility of storing Columbia River water in the potential 
offstream Black Rock Reservoir. The objective of the Black Rock Project is to deliver Columbia 
River water to Yakima Project entities susceptible of receiving such water, and willing to 
exchange it for all or part of their current Yakima River diversions.  Currently, these exchange 
participants consist of the Roza and Sunnyside Irrigation Districts who have expressed a 
willingness to consider water exchanges.  In the future, it may also be possible to exchange water 
with other entities such as the Union Gap Irrigation District, Selah-Moxee Irrigation District, and 
the Terrace Heights Irrigation District.  

This Appraisal Assessment Study is identified as Objective 301.4.2.A/Task 1 of the Yakima 
River Basin Water Storage Options Feasibility Study, Plan of Study [1] and was requested to be 
performed by the Denver Technical Service Center (TSC) by the Upper Columbia Area Office 
(UCAO) of the Bureau of Reclamation's Pacific Northwest Region.  Additional engineering 
work will be accomplished during the future Feasibility Study identified as Objective 
401.1.1/Task 1 of the Plan of Study. 

II.  Purpose of Engineering Work 

Under contract with the Benton County Sustainable Development Department, Washington 
Infrastructure Services, Inc. (WIS) completed a reconnaissance- level analysis to identify and 
compare multiple options to transfer water from the Columbia River to the Yakima Basin. The 
results of their study are documented in the Black Rock Reservoir Study - Final Report, dated 
May 2002 [2].  Cost estimates developed for the WIS study were used to compare options 
against each other and develop an order-of-magnitude estimate of project costs however; detailed 
design and cost analysis of any one option were not completed. Reclamation's Assessment Study 
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used the WIS Report and data obtained since the report was completed to develop a few options 
in greater detail to permit a better definition of required features, understanding of project 
constraints, and development of more accurate construction cost estimates; and to use these cost 
estimates to compare options. Reclamation’s Assessment also developed features and cost 
estimates required for delivery of Black Rock water to the Roza and Sunnyside Irrigation 
Districts which were not included in the WIS Report. Details of these features are described in 
separate reports [3] [4]. 

This report documents an appraisal- level assessment of likely configurations, sizes, and costs of 
Black Rock Project facilities to pump, store, and deliver water to willing exchange participants.  
It will be used to better define the project and/or project components to be carried into detailed 
feasibility analysis.  

III. Basis of Designs 

Existing Conditions 

The Yakima River Basin is located in south-central Washington.  As part of this 
Assessment, a Project Site Review Team was formed to review existing data and evaluate 
potential sites for features associated with the Black Rock Project.  The Site Review Team 
visited the project area on October 23-27, 2003.  Major findings and discussions are documented 
in a Travel Report that is included in Appendix A.  

Water Supply and Needs 

The availability of Columbia River water in excess of instream target flows for exchange 
with willing Yakima River Basin water users was investigated by Reclamation prior to the sizing 
of the features for this Assessment.  The results of the water availability study are documented in 
the Preliminary Appraisal Assessment of Columbia River Water Availability for a Potential 
Black Rock Project Report [5]. The findings of the water availability study with direct impacts 
on this study are listed below and summarized in Table 1. 

• Columbia River water appears to be available for exchange with willing 
Yakima River Basin water users contingent on obtaining State authorization in some form of 
water right approval. 
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• Instream flow targets at various points on the Columbia River downstream from 
Priest Rapids Dam limit diversions in every month except September, and the October flow 
target is relatively low. 

• Because of the timing of water availability in excess of instream flow targets 
and Columbia River water supply deficiencies in some dry years, direct delivery (without 
storage) during the irrigation season to the Roza and Sunnyside Irrigation Districts is not viable.  
A Black Rock reservoir would be required in order to affect a water exchange with the Roza and 
Sunnyside Irrigation Districts. 

• For a 1,300,000 acre-foot active capacity reservoir and a 3,500 cfs pumping 
plant, water diversions from the Columbia River would have to occur throughout the year during 
both light and heavy electric load hours to meet the water delivery criteria over an extended 
period. Diversions would only occur when water in excess of instream target flows is available 
and there is reservoir capacity available to store water. 

• For an 800,000-acre-foot active capacity reservoir and a 6,000 cfs pumping 
plant, water diversions from the Columbia River would have to occur throughout the year during 
both light and heavy electric load hours to meet the water delivery criteria over an extended 
period. Diversions would only occur when water in excess of instream target flows is available 
and there is reservoir capacity available to store water. 

Table 1. Summary of Data from Water Availability Study 

Large Reservoir Small Reservoir 
Active reservoir capacity 1,300,000 af 800,000 af 
Water exchange April - October wet and average years 810,400 af 810,400 af 
Water exchange April - October that meets water exchange delivery 
criteria in Yakima River basin dry years 662,000 af a 662,000 af a 

Assumed seepage loss 15,000 af 15,000 af 
Assumed evaporation loss 30,100 af 23,470 af 
Months to fill 6 to 30 months 2 to 13 months 
Average August end-of-month reservoir content (Active) 888,000 af 468,000 af 
Average August end-of-month reservoir elevation El. 1721 El. 1646 
Average August reservoir percent full 68% 59% 
Pump capacity that meets water exchange delivery criteria 

Heavy and light load hours pumping 3,500 cfs 6,000 cfs 
Light load hours pumping only 9,000 cfs 15,500 cfs 

a  The water delivery criteria is the sum for the Roza and Sunnyside Divisions of all authorized 
nonproratable water and: 100 percent of the nonproratable water in wet and normal water years and a 
minimum of 70 percent of proratable water in Yakima River basin dry years. 
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Topography 

This Assessment utilized aerial photogrammetry that was developed for the Yakima 
River Basin Water Storage Feasibility Study.  Survey control for the aerial flight was installed 
under the direction of Reclamation's Ephrata Survey Crew and the aerial flight and 
photogrammetric process were done by Aerometrics, Inc. in August 2003.  Grids, contours, and 
orthophotos were generated from the resultant data by the Technical Service Center.  The flight 
was done at approximately a 1:10,000 scale (5,000 feet above the ground surface).  This enables 
plus/minus 0.5 foot accuracy in elevation and slightly better in the horizontal.  Two foot contours 
were generated for most of the design work and accuracy was within mapping standards. The 
aerial photogrammetry covers the Columbia River intake area, Black Rock Reservoir area, Black 
Rock Outlet area, and most areas in between.  For locations outside the coverage area, including 
the delivery systems for Roza and Sunnyside Irrigation Districts, and a small portion of the 
Outflow Conveyance System between Black Rock Reservoir and Roza Canal, 7.5 minute USGS 
maps with 20-foot contour intervals were used to determine topographic information. 

Geology 

The Black Rock Damsite was initially studied by WIS in 2002 after the completion of 
their reconnaissance study.  WIS field investigations involved drilling five test borings and 
excavating ten test pits in the vicinity of their preferred dam alignment.  The results of this 
investigation are documented in the Black Rock Reservoir Study -Initial Geotechnical 
Investigation - Final Report [6].  This geotechnical investigation indicated that the depth of 
overburden along the preferred (original) dam alignment was much greater (up to 200 feet) than 
had been assumed in WIS’s reconnaissance study (20 feet).  Based on this field exploration and 
geologic mapping completed during the geotechnical investigation, an alternate dam alignment 
located further west was hypothesized to be less complicated due primarily to the potential 
presence of a north-south fault that was believed to place the bedrock nearer the ground surface. 

Reclamation performed field investigations of this alternate dam alignment between 
December 2003 and June 2004.  These investigations involved drilling five shallow holes to 
define the bedrock surface, one deep hole to confirm the stratigraphy of the deep foundation, and 
one deep hole for hydraulic conductivity testing.  The drilling information showed the depth to 
bedrock and overburden thickness at the alternate site was actually greater than the original 
damsite, indicating that if a north-south fault exists between the sites, the offset is insignificant. 
Reclamation geologic investigations will be documented in the Preliminary Assessment of 

4
 



 

 

   
 

 
   
 
  

 
 
   
 
  

 
 
   
 
  

 
  


 

Geology at Black Rock Damsite Report [7] . The following is a brief description of the geology 
associated with the project area. 

Regional Geology 

The Black Rock Dam and Reservoir sites are located in the northwest-central 
portion of the Columbia Basin, a structural and depositional basin that forms much of eastern 
Washington. The basin is the site of large basalt flood lava known as the Columbia River Basalt 
Province. The basalts were erupted between 18 and 6 million years ago from vents near the 
present boundary between Washington, Oregon, and Idaho.  Flows were up to 100 feet thick and 
cover hundreds to thousands of square miles.  Extended time periods between eruptions allowed 
for sediment deposition. Sediments consisted primarily of lacustrine silt and fluvial sand and 
gravel. Basalt eruptions over millions of years resulted in a stack of relatively horizontal flows 
which are referred to as the Columbia Plateau. 

Structural Geology 

Shortly after the onset of the eruptive activity the western portion of the Columbia 
Plateau underwent north-south compression resulting in east-west and northwest-southwest 
trending folds. These folds are referred to as the Yakima Fold Belt. The ridges of the Yakima 
Fold Belt are generally asymmetrical, with one limb gently inclined while the other steeply 
folded, often with a thrust fault near the base of the fold. The anticlines represent the ridges and 
the synclines represent the valleys. This configuration exists at the Black Rock Damsite, which 
is between the Yakima Ridge anticline on the north, and Horse Thief Mountain/Rattlesnake Hills 
anticline on the south, and similarly at the Priest Rapids Intake, Pumping Plant and Inflow 
Conveyance System sites, which are bounded by or within the Umtanum anticline. 

Black Rock Damsite Geology 

The Black Rock damsite is underlain by an interbedded sequence of volcanic and 
sedimentary rocks of the Columbia River Basalt Group and late Pliocene to Holocene age 
fluvial, lacustrine and wind-blown deposits.  The upper foundation at the damsite is composed of 
quaternary loess and alluvium deposits underlain by sedimentary Tertiary Ringold Formation.  
The deep foundation bedrock is composed of volcanic rocks of the Saddle Mountain Basalt and 
upper Wanapum Basalt formations of the Columbia River Basalt Group. 
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The alluvial units documented at the damsite include pediment and alluvium 
deposits.  These are underlain by the Ringold Formation which consists of moderately- to well-
indurated fine- to coarse-grained sediments deposited within the Yakima Fold Belt.  The 
underlying Columbia River Basalt and Ellensburg Formation sedimentary interbeds include the 
following: the Rattlesnake Ridge sedimentary interbed, Pomona basalt member, Selah 
sedimentary interbed, Esquatzel and Umatilla Basalt members, and the Mabton sedimentary 
interbed.  The upper Priest Rapids Basalt of the Wanapum Basalt formation was encountered 
during exploratory drilling. 

Landslides frequently are present in the Yakima Fold Belt. The slides form on the 
sloping limbs of the anticlines due to failure of the lower strength sedimentary interbeds. Two 
ancient landslides have been identified on the Horse Thief Mountain anticline that forms the 
south (right) abutment of the dam.  The first slide is located on the north limb of the anticline 
upstream of the damsite; the second is downstream of the damsite on the plunging east slope of 
the anticline. 

Groundwater in the Black Rock Valley occurs primarily in the basalt interflow 
zones which generally include a flow breccia at the bottom of one flow and the vesicular flow 
top of the underlying flow. The dense interior section of the basalt flows are confining layers 
between the interflow zones. Where the interbedded sediments are coarse-grained, the interbeds 
are included in the aquifer; however, the interbedded sediments are often fine grained and act as 
confining layers.  During Reclamation's geologic investigations a deep hole was drilled to better 
define groundwater in the Black Rock Valley.  Groundwater in the hole was first encountered 
during drilling at about 254 feet, at the bottom of the Pomona Basalt. The water level rose in the 
hole and the static water level was about 195-feet below ground surface  [8]. 

Priest Rapids Intake, Pumping Plant, and Inflow Conveyance Geology 

The geologic conditions for the intake, pumping plant and inflow conveyance 
structures are based primarily on information provided by the Grant County Public Utility 
District that was used to design and construct Priest Rapids Dam.  The pumping plant and intake 
structures adjacent to Priest Rapids Reservoir will likely be founded on either Priest Rapids 
Basalt or Columbia River terrace deposits. The inflow tunnel will penetrate the Umtanum and 
Yakima anticlines which are composed of folded and faulted Saddle Mountains Basalt, 
Wanapum Basalt and possibly Grande Ronde Basalt formations.  In the Priest Rapids Dam area, 
the north limb of the Umtanum anticline is overturned and dips to the south.  An upper fault, the 
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Buck thrust, and a lower fault, Umtanum fault, define the overturned flows of the fold. 
Landslides have been identified along the steep overturned north slope of the anticline.  
Groundwater in the vicinity will be influenced by water levels in Priest Rapids Reservoir and 
Columbia River.  Based on limited permeability and exploration data, it appears that the 
pumping plant will be located in an area with a shallow thickness (less than 20 feet) of 
unconsolidated terrace gravel lying above the Priest Rapids basalt and it is expected that the 
excavation for the pumping plant will have relatively minor water control needs. 

Seismic Hazard 

An initial probabilistic seismic hazard assessment (PSHA) was conducted for use in this 
Assessment Study of the proposed Black Rock Dam and is included as Appendix B.  This PSHA 
is based on limited, readily available data from existing studies and limited, preliminary 
evaluation of the data.  Figure 2 shows the primary product of this assessment, a preliminary 
hazard curve for peak horizontal acceleration (PHA) and relative contributions of the various 
seismic sources to the total PHA hazard. At this stage of the evaluation, existing data indicate 
that some faults in the immediate vicinity may need to be considered as potential earthquake 
sources and that the characterization of these faults strongly influences the results. Thus, issues 
such as surface faulting and secondary coseismic folding and faulting may also be of potential 
engineering significance to the proposed dam. 

Results from the PSHA indicate that the Black Rock Project is located in an area of high 
seismicity and potential ground motions at the site are greatly influenced by the characterization 
of nearby seismic sources. Specifically, at return periods of about 10,000 years, total PHA is 
about 0.95 g. For motions greater than about 0.3 g, about 70% of the total hazard is derived from 
the current characterization of the Black Rock Valley fault. Cascadia seismic sources do not 
appear to be significant relative to the Black Rock Valley fault for the PHA hazard at the site for 
PHA of 0.3 or greater. However, these sources may be important at longer periods; periods 
which may be significant in more detailed analyses of engineered structures at the Black Rock 
site. Further evaluation of the potential seismic sources or identification of additional sources, 
may significantly alter the preliminary results developed in this study. 

Reclamation typically designs its major power and pumping facilities for earthquakes 
having a return period of 2,500 years (2 percent probability of exceedance within a 50-year 
period), and assesses the risk of dam failure using an earthquake with a return period of 10,000 
years. For the Priest Rapids Intake and Black Rock damsite, an earthquake having a return 
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period of 2,500 years has a total PHA of about 0.50 g, and at a return period of 10,000 years, the 
total PHA is about 0.95 g. 

Regionally, Black Rock damsite lies within the Yakima fold belt, a group of mostly east-
west striking folds which formed during and subsequent to eruption of the Columbia River 
Basalts, about 10-15 million years ago. The geometry of the folds is consistent with activity 
shown by regional seismicity and stress data, which is dominated by north-south compression. 
However, there are significantly differing interpretations published in the technical literature 
regarding the origin and age of these folds that have profound implications for seismic hazard 
assessment. Despite these differing interpretations, one of the most critical issues in the hazard 
assessments is the proximity of the fault sources to the sites of interest. The relatively large PHA 
values contained in the present assessment are the direct result of the relative proximity of 
potential fault sources to the Black Rock site as compared to other sites that have had detailed 
seismic hazard evaluations in the region. 

Initial geologic mapping indicates that a significant thrust fault is present in the right 
abutment of the proposed damsite. For the present characterization, this fault is included as part 
of the Black Rock Valley fault and considered as a potential earthquake source. If large 
earthquakes occur on this fault they could potentially be accompanied by up to several meters of 
surface faulting. The age and characteristics of this fault need further study for issues related to 
seismic source characterization at the site. 

A hypothesis developed from currently in-progress mapping at the damsite indicates that 
the large fold on Horse Thief Mountain, the right abutment of the proposed dam, is related to the 
thrust fault that daylights in the lower portion of the right abutment and dips to the south beneath 
Horse Thief Mountain. Several secondary faults, scarps, and lineaments that appear to be related 
to secondary extension along the fold atop Horse Thief Mountain may be related to Quaternary 
deformation of this fa ult/fold. These features are also potential sites of coseismic secondary 
faulting, fissuring, and landslides. 

Although not addressed in the initial probabilistic seismic hazard assessment, studies for 
potential reservoir- induced seismicity will be addressed in the future. The setting of site in a 
region of tectonic compression, very large and deep reservoir, and operations that may involve 
large fluctuations in depth and volume, all indicate that the probability of induced seismicity may 
be significant. 
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Hydrologic Hazard 

A feasibility- level Probable Maximum Flood (PMF) Study was conducted by 
Reclamation to evaluate the hydrologic hazard associated with the potential Black Rock 
Reservoir. The results of this study are shown in Appendix C and summarized in Table 2. 

Table 2 - Black Rock Dam - Feasibility Level PMF Study Summary 

Flood Description Peak Flow 
(cfs) 

Volume 
(acre -feet) 

Duration 

Winter General PMP Storm with 
100-yr antecedent rain flood 
(November to March.) 

20,200 29,100 10.5 days 

Summer General PMP Storm with no 
antecedent flood  (June to October)  

28,900 28,700 3.5 days

 Summer Local PMP Storm with no 
antecedent flood (June to October) 

74,900 17,000 1-day 

Reservoir Sizing Criteria 

Based on the results of the Water Availability Study [5], two reservoir sizes were 
investigated for this assessment of project features.  The Large Reservoir was sized for an active 
storage of 1,300,000 acre-feet and the Small Reservoir was sized for an active storage of 800,000 
acre-feet.  Aerial topographic data was used to develop elevation versus reservoir volume and 
area curves.  See Figure 3.  To reduce the dam heights required for total storage, the inactive 
storage was held to a minimum. To eliminate the need for a spillway, the PMF will be stored in 
the reservoir.  Reservoir parameters for the large and small reservoirs are shown in Table 3. 

Table 3 - Black Rock Reservoir Parameters 

Design Parameter Large Reservoir Small Reservoir 

Maximum Water Surface Elevation 1778 Elevation 1712 
Top of Active Water Surface   Elevation 1775 Elevation 1707 

Active Capacity 1,300,000 af 800,000 af

    Surface Area at Top of Active 13.5 sq. miles 10 sq. miles 
Top of Inactive Water Surface Elevation 1500 

Inactive Capacity 157,610 af

    Surface Area at Top of Inactive 3.25 sq. miles 
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IV. Overview of Project Features 

Large Reservoir Storage Options 

Option 1: Large Reservoir - Pump Only Option 

The Large Reservoir - Pump Only Option includes an intake with fish screens 
from Priest Rapids Reservoir, a 3,500 cfs pumping plant to lift the water to Black Rock Valley, a 
dam to store 1,300,000 acre-feet of active storage in Black Rock Reservoir, and a 2,500 cfs 
outflow tunnel and pipeline from the reservoir to Roza Canal.  Table 4 summarizes the major 
features associated with this option between the Columbia River and Roza Canal.  Figure 1 
shows their relative locations as well as the locations of the distribution systems beyond the Roza 
Canal.  

Option 2: Large Reservoir - Pump-Generating Option 

In addition to the facilities identified for the Large Reservoir - Pump Only Option, 
the Large Reservoir - Pump-Generating Option includes a multi- level intake to selectively 
withdraw water from Black Rock Reservoir back to the Columbia River, a 3,500 cfs powerplant, 
and a 3,500 cfs tailrace channel to return the water back to Priest Rapids Reservoir. Table 5 
summarizes the major features associated with this option between the Columbia River and Roza 
Canal. Figure 1 shows their relative locations as well as the locations of the distribution systems 
beyond the Roza Canal. 

Small Reservoir Storage Option – Option 3 

The Small Reservoir - Pump Only Option includes an intake with fish screens from Priest 
Rapids Reservoir, a 6,000 cfs  pumping plant to lift the water to Black Rock Valley, a dam to 
store 800,000 acre-feet of active storage in Black Rock Reservoir, and a 2,500 cfs outflow tunnel 
and pipeline from the reservoir to Roza Canal.  Table 6 summarizes the major features associated 
with this option between the Columbia River and Roza Canal.  Figure 1 shows their relative 
locations as well as the locations of the distribution systems beyond the Roza Canal. 
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Table 4.  Major Features of the Large Reservoir-Pump Only Option  – Option 1  

 
Priest Rapids Intake and Fish Screen 
 • 	Design Flow Capacity= 3,500 cfs    
 • 	Intake on right side of Priest Rapids Reservoir 
 • 	Normal Operating Water Surface Range= El. 481.5 to 488.0  

 
Priest Rapids Pumping Plant 
 • 	Design Flow Capacity= 3,500 cfs 
 • 	Three 500 cfs, Two-stage spiral case pumps 
 • 	Two 1,000 cfs, Two-stage spiral case pumps  

 
Inflow Conveyance System 
 • 	Design Flow Capacity= 3,500 cfs 
 • 	Two Conveyance Options:  	Discharge 1 - All Tunnel Option 

 
                                                 Discharge 2 - Tunnel/Pipe Option 
 
   
 
Black Rock Dam 
 • 	Located on Original WIS Damsite 
 • 	Three Types: Concrete-face Rockfill, Central-core Rockfill, Roller-compacted  

Concrete  
 
Black Rock Reservoir 
 • 	Active Storage: 1,300,000 af 
 • 	Inactive Storage: 157,610 af  
 • 	Top of Inactive Storage:  El. 1500.0 
 • 	Top of Active Storage:  El. 1775.0 
 • 	Maximum Reservoir Water Surface: El. 1778.0 
 • 	Spillway: None.  
• 	Low Level Outlet: Dam type dependent.   

 
Outflow Conveyance System 
 • 	Design Flow Capacity= 2,500 cfs 
 • 	Single level fish screened intake structure 
 • 	One Conveyance Option: Tunnel/Pipe Option    

 
Black Rock Outlet Facility  
• 	Located at MP 22.6 of Roza Canal  
• 	One Bypass Structure Option: Design Flow Capacity= 2,500 cfs  
• 	Two Powerplant Options:  	  Option 1 - 1,500 cfs Design Flow Capacity  
                                                 Option 2 -    900 cfs Design Flow Capacity  
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Table 5.  Major Features of the Large Reservoir - Pump-Generating Option – Option 2  
 
Priest Rapids Intake and Fish Screen 
 • 	Design flow Capacity= 3,500 cfs    
 • 	Intake on right side of Priest Rapids Reservoir 
 • 	Normal Operating Water Surface Range= El. 481.5 to 488.0 
 • 	Separate tailrace channel to Priest Rapids Reservoir  

 
Priest Rapids Pump/Generating Plant 

 • 	Pump Design Flow Capacity= 3,500 cfs  
      • 	Three 500 cfs, Two-stage spiral case pumps  
      • 	Two 1,000 cfs, Two-stage spiral case pumps 
 • 	Power Design Flow Capacity= 3,500 cfs 

 • 	Two 1,750 cfs Francis turbines with 150 MW Generators  
 
Inflow Conveyance System 
 • 	Design Flow Capacity= 3,500 cfs 
 • 	One  Conveyance Option:  Discharge 1 - All Tunnel Option  
• 	Multi- level fish screened inlet/outlet structure  

                                               
Black Rock Dam 
 • 	Located on Original WIS Damsite 
 • 	Three Types: Concrete-face Rockfill, Central-core Rockfill, Roller-compacted  

Concrete  
 
Black Rock Reservoir 
 • 	Active Storage: 1,300,000 af 
 • 	Inactive Storage: 157,610 af  
 • 	Top of Inactive Storage:  El. 1500.0 
 • 	Top of Active Storage:  El. 1775.0 
 • 	Maximum Reservoir Water Surface: El. 1778.0 
 • 	Spillway: None.  
• 	Low Level Outlet: Dam type dependent.   

 
Outflow Conveyance System 
 • 	Design Flow Capacity= 2,500 cfs 
 • 	Single level fish screened intake structure 
 • 	One Conveyance Option: Tunnel/Pipe Option    
 
Black Rock Outlet Facility  
• 	Located at MP 22.6 of Roza Canal  
• 	One Bypass Structure Option: Design Flow capacity= 2,500 cfs  
• 	Two Powerplant  Options:  	  Option 1 - 1,500 cfs Design Flow Capacity  
                                                 Option 2 -    900 cfs Design Flow Capacity  
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Table 6.  Major Features of the Small Reservoir-Pump Only Option  – Option 3  
 
Priest Rapids Intake and Fish Screen 
 • 	Design Flow Capacity= 6,000  cfs    
 • 	Intake on right side of Priest Rapids Reservoir 
 • 	Normal Operating Water Surface Range= El. 481.5 to 488.0  

 
Priest Rapids Pumping Plant 
 • 	Design Flow Capacity= 6,000 cfs 
 • 	Six 1,000 cfs, Two-stage spiral case pumps  

 
Inflow Conveyance System 
 • 	Design Flow Capacity= 6,000  cfs 
 • 	One  Conveyance Option:  Discharge 1 - All Tunnel Option  
                                          
Black Rock Dam 
 • 	Located on Original WIS Damsite 
 • 	Three Types: Concrete-face Rockfill, Central-core Rockfill, Roller-compacted  

Concrete  
 
Black Rock Reservoir 
 • 	Active Storage:    800,000 af 
 • 	Inactive Storage: 157,610 af  
 • 	Top of Inactive Storage:  El. 1500.0 
 • 	Top of Active Storage:  El. 1707.0 
 • 	Maximum Reservoir Water Surface: El. 1712.0 
 • 	Spillway: None.  
• 	Low Level Outlet: Dam type dependent.   

 
Outflow Conveyance System 
 • 	Design Flow Capacity= 2,500 cfs 
 • 	Single level fish screened intake structure 
 • 	One Conveyance Option:  	Tunnel/Pipe Option    

 
Black Rock Outlet Facility  
• 	Located at MP 22.6 of Roza Canal  
• 	One Bypass Structure Option: Design Flow capacity= 2,500 cfs  
• 	Two Powerplant Options:  Option 1 	 - 1,500 cfs Design Flow Capacity 
                                               Option 2 -    900 cfs Design Flow Capacity  

 
The following sections describe each feature in detail.  
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V. Columbia River Intake 

The Large Reservoir storage option requires a 3,500 cfs intake and pumping plant on the 
Columbia River to meet water delivery criteria, and the Small Reservoir storage option requires a 
6,000 cfs intake and pumping plant on the Columbia River to meet water delivery criteria.  In 
addition to these two options, a pump-generating option that permits Columbia River water 
stored in Black Rock Reservoir to be returned to the Columbia River to generate power was 
evaluated with the Large Reservoir storage option.  

The potential site for the intake structure is located on the right bank of Priest Rapids Reservoir. 
See Figure 4.  Priest Rapids Dam was constructed on the Columbia River between 1956 and 
1961 and consists of left and right earth embankment sections, right bank gravity dam, two fish 
ladders, a gated spillway, and a powerhouse. The dam is operated by the Grant County Public 
Utility District and the active storage of the reservoir at maximum operating water elevation 
(488.0) is 48,600 acre-feet. 

During the technical site review (Appendix A), the right bank of the Columbia River 
downstream from Priest Rapids Dam was evaluated for potential alternate intake locations.  
These downstream locations were limited to within four miles of the dam in order to avoid 
locating an intake within the environmentally-sensitive Hanford Reach of the Columbia River.  
Downstream of Priest Rapids Dam, the Columbia River is generally wide and shallow and the 
potential intake locations appeared to be less favorable compared to an inlet from the reservoir.  
Another consideration for placing the intake on the reservoir in lieu of the river downstream was 
to avoid the potential for significant daily fluctuation of water level. Discussions with Grant 
County Public Utility District personnel indicate that river fluctuations downstream of the dam 
can be as high as 14 feet, although operation of Priest Rapids Dam attempts to limit fluctuations 
to 5 to 6 feet. Daily fluctuation of Priest Rapids Reservoir is about 3 to 4 feet. 

The intake for the Black Rock Project is located approximately 3,600 feet upstream from Priest 
Rapids Dam which provides adequate room for the physical layout of the intake, intake channel, 
pumping plant, switchyard, and tunnel portal, and also provides minimal impact to the existing 
embankment portion of Priest Rapids Dam. In addition to the stable water surface, locating the 
intake upstream of Priest Rapids Dam provides adequate hydraulic head for fish bypasses and 
adequate area for the fish screens, pumping plant, and switchyard.  The upstream location of the 
intake will also minimize encroachment of the pumping plant facilities on the Wanapum Indian 
Village located downstream of the dam on the right side of the river.  
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Priest Rapids Intake and Fish Screen - 3,500 cfs Pump Only 

Design Considerations 

The design considerations for the intake channels and fish screens include 
hydraulic and biological criteria. The hydraulics must meet the maximum and minimum 
operating water surface elevations of Priest Rapids Reservoir and diversion flow requirements to 
Black Rock Reservoir.  The maximum operating water surface elevation of Priest Rapids 
Reservoir is 488.0 feet, and the minimum operating water surface elevation is 481.5 feet.  Intake 
facilities were provided with sufficient freeboard to prevent overtopping from the maximum 
water surface with flood surcharge, elevation 491.5 feet.  Minimum intake pump submergence 
criteria for the pumping plant established the low point of the intake channel. 

The National Marine Fisheries Services, Northwest Region criteria for Salmonids 
were used to design the fish screens and bypass pipes.  These criteria include channel velocities, 
screen approach velocities, screen sweeping velocities, exposure time along screen, maximum 
bypass pipe flow velocity, and minimum radius of bypass pipe bends. 

Structural loadings such as lateral earth pressure, uplift stability, seismic, and 
vehicle loads were not used at this level of design. These loadings would be a factor in the 
structural concrete thickness and reinforcing requirements for the walls. The structural concrete 
layouts and dimensions are based on past experience and designs of similar Reclamation fish 
screen structures. 

Concept Description 

From the intake at Priest Rapids Reservoir to the face of the pumping plant, the 
total length of the intake channel is approximately 2,366 feet.  The channel consists of two 
different cross sections.  See Figures 4 and 5.  The initial 1,412 feet of the intake channel has 
three channel bays with vertical structural concrete walls. Two of the channel bays are sized for 
flows of 1,500 cfs each, and a third channel is sized for 500 cfs for a total of 3,500 cfs flow 
capacity. The channels were laid out with the top of concrete at elevation 495.50 feet and the 
invert elevation 468.00 feet. The channel depths are 27 feet 6 inches. The widths of the two 
1,500 cfs channels are 36 feet 6 inches, and the 500 cfs channel is 15 feet wide.  Currently the 
channel invert is assumed flat with no slope; however in final design, the channel inverts would 
have mild slopes to provide drainage when the channels are dewatered for maintenance.  At 
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minimum reservoir water surface elevation, the water depth in the channel is 13.5 feet and the 
maximum channel velocity is 4 feet per second (fps).  At the maximum water surface, the flow 
velocities would be less than 4 fps.    

Trashracks with an automated rake and a conveyor system are provided to collect 
trash at the inlet. This prevents large debris from flowing down to the fish screens and plugging 
them. A log boom may also be required in the reservoir in front of the trashracks but is not 
included in the current concept. Three top-sealed radial gates are provided at the reservoir intake 
to isolate the channels for emergency or short term maintenance of the fish screens and can also 
be used to regulate the downstream water surfaces. An access bridge deck is located over the 
inlet to allow access across the intake channel. 

Bulkheads and guides are required at locations upstream and downstream of the 
structural intake channels. Each of the three structural channels will require sets of the 
bulkheads and guides in order to isolate each individual channel and still maintain the water 
diverting operation. Bulkheads will permit maintenance of the channels and associated 
mechanical equipment without shutting down the entire diversion.  Mobile cranes were assumed 
to be available for installation and removal of bulkheads. 

The fish screens are designed to meet the National Marine Fisheries Service 
(NMFS), Northwest Region, screen criteria for salmonid fry criteria. These criteria state that for 
salmonid fry, the approach velocity shall not exceed 0.40 fps.  Approach velocity is defined as 
the water velocity component perpendicular and approximately three inches in front of the screen 
face. The total required submerged screen area (excluding area affected by structural 
components) was calculated by dividing the maximum diverted flow by the allowable approach 
velocity. 

The fish screens for the Priest Rapids Intake are vertical flat panels installed 
within metal guide/support structures. The screen panels were assumed to be stainless steel 
wedge wire panels bolted to steel backing panels or supports. The NMFS screen criteria states 
that the screen slot openings (narrowest dimension) shall not exceed 0.0689 inches (1.75 mm).  
Adjustable baffles are provided in guides directly downstream of the screens to provide for 
uniform flow distribution over the screen surface. The fish screens will be cleaned by horizontal 
brush-type fish screen cleaners.  Since the screens are designed for the maximum flow at the 
minimum operating water depth, metal barrier panels are provided above the screens to extend 
above the maximum design operating water surface. 
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To meet exposure time criteria, V-configurations of the fish screens were utilized 
for the 1,500 cfs option and fish screens in a single diagonal configuration were utilized for the 
500 cfs channel.  The following tables list the design criteria for the fish screens and the design 
values associated with the selected concept.  Three 54- inch diameter bypass pipes are located at 
the end of the fish screens to deliver screened fish to the river channel below Priest Rapids Dam. 

Table 7.  1,500 cfs Screen Design Parameters at Minimum Water Surface El. 481.5 feet 

Fish Screen Parameters 
Screen Criteria 

Values 
1,500 cfs 

Design Values 

Approach velocity 0.4 ft./sec.* 0.4 ft./sec. 
Sweeping velocity Greater than approach velocity 3.98 ft./sec. 

Screen angle (from parallel with channel) Less than 45o 5.74o 

Exposure time along screen 60 to 90 seconds** 39 sec. 
Screen length plus 10% for metal works n/a 153 ft. 

Table 8.  1,500 cfs Screen Design Parameters at Maximum Water Surface El. 488.0 feet 

Fish Screen Parameters 
Screen Criteria 

Values 
1,500 cfs 

Design Values 
Approach velocity 0.4 ft./sec.* 0.23 ft./sec. 

Sweeping velocity Greater than approach velocity 2.30 ft./sec. 

Screen angle (from parallel with channel) Less than 45o 5.74o 

Exposure time along screen 60 to 90 seconds** 65 sec. 

Screen length plus 10% for metal works n/a 153 ft. 

Table 9.  500 cfs Screen Design Parameters at Minimum Water Surface El. 481.5 feet 

Fish Screen Parameters 
Screen Criteria 

Values 
500 cfs 

Design Values 

Approach velocity 0.4 ft./sec.* 0.4 ft./sec. 

Sweeping velocity Greater than approach velocity 3.98 ft./sec. 
Screen angle (from parallel with channel) Less than 45o 6.21o 

Exposure time along screen 60 to 90 seconds** 26 sec. 

Screen length plus 10% for metal works n/a 102 ft. 
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Table 10.  500 cfs Screen Design Parameters at Maximum Water Surface El. 488.0 feet 

Fish Screen Parameters 
Screen Criteria 

Values 
500 cfs 

Design Values 

Approach velocity 0.4 ft./sec.* 0.4 ft./sec. 
Sweeping velocity Greater than approach velocity 2.71 ft./sec. 

Screen angle (from parallel with channel) Less than 45o 6.21o 

Exposure time along screen 60 to 90 seconds** 42 sec. 
Screen length plus 10% for metal works n/a 102 ft. 

* Criteria for Salmonid fry. 
**Not part of 1995 NMFS Criteria 

Downstream from the fish screens, the three structural channels open to a single 
channel having a trapezoidal cross section. The bottom width of this channel is approximately 
93 feet, side slopes are 1.5:1 (H:V), and the top of the channel is at elevation 500.0 feet.  The 
channel would be lined with a 3.5 inch unreinforced concrete lining.  The velocities in this 
section of the channel vary from 1.5 to 2.3 fps depending on the water surface elevation of the 
reservoir. This segment of the channel is approximately 608 feet long. The channel then widens 
and transitions to the pumping plant.  The width of the channel at the pumping plant face is 
approximately 218 feet. The 346-foot long transition section is made at 10 degree angles parallel 
to the channel alignment and expands the bottom width from 93 feet to 218 feet.  The transition 
invert is sloped vertically to meet the pumping plant intakes. 

Maintenance roads are provided on each side of the channel. The access road on 
the left side (looking downstream) is 20 feet wide, and the access road on the right side is 12 feet 
wide. Guardrails would be provided for safety protection along the channel. Safety fencing 
would also be provided along both sides of the channel to protect against people and animals 
falling down the excavated side slopes. 

Priest Rapids Intake and Fish Screens - 3,500 cfs Pump-Generating 

This option has the same arrangement and criteria as described for the 3,500 cfs intake 
channel concept. The only change is the configuration of the intake area of the channel to 
accommodate a tailrace for the power generating units.  See Figures 6, 7, and 8. 
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The tailrace channel for the power generating side of the plant is located between the 
intake channel and Priest Rapids Reservoir and is approximately 483 feet long.  The physical 
layout of the channel consists of a transition from the powerplant face to a 35-foot wide 
structural channel with vertical walls. The top of the concrete walls are at elevation 500.5 feet, 
and the invert elevation is at 471.50 feet. 

The design velocity of the channel is 10 fps during the minimum water surface elevation 
with the maximum discharge of 3,500 cfs.  The velocity decreases as the reservoir water surface 
rises to the maximum water surface. The channel layout selects the shortest possible path back 
to the reservoir. This short layout was selected for its minimal channel friction loss however, the 
short tailrace channel will pass through the embankment section of Priest Rapids Dam.  Cutoffs 
are provided to prevent seepage between the embankment and structure. 

Two 20-foot wide maintenance roads are provided on either side of the tailrace channel.  
The channel has an access bridge aligned with the centerline of the existing Priest Rapids Dam 
embankment. A deck is also provided at the location of the tailrace bend downstream of the 
channel transition. 

Priest Rapids Intake and Fish Screen - 6,000 cfs Pump Only 

This concept is similar to the 3,500 cfs concept except that it consists of four channel 
bays of 1,500 cfs.  See Figures 9 and 10.  Each channel bay is approximately 36 feet 6 inches 
wide. The total length of the channel is approximately 2,340 feet which includes 1,433 feet of 
structural concrete channels, 727 feet of excavated, unreinforced, concrete- lined, trapezoidal 
cross section channel, and 180 feet of transition to the pumping plant. 

The excavated trapezoidal channel for this concept has a bottom width of 154 feet and 
side slopes of 1.5:1.  The section then transitions to the pumping plant both horizontally and 
vertically to accommodate the plant width and pump submergence requirements. 

All required appurtenances are similar to the 1,500 cfs channel bays of the 3,500 cfs 
concept. There are four sets of bulkheads and guides for both upstream and downstream use. 
There are also four top sealed radial gates.  The access bridge and maintenance roads are the 
same widths. Since there are four bays, the total channel width is greater than the 3,500 cfs 
concept. Trashracks and rakes are increased to accommodate the extra bay for this concept. 
Guardrails and safety fencing will be required and will be similar to the 3,500 cfs concept. 
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Fish screen criteria and design values meet those shown in Tables 7 and 8 for the 
minimum and maximum water surface elevations.  Lengths and locations of the bypass pipes and 
outfalls are assumed the same as the 3,500 cfs concept, except that there will be four 54- inch 
diameter bypass pipes for the four fish screen bays. 

Priest Rapids Pumping Plant and Switchyard - 3,500 cfs 

Design Considerations 

The location of the pumping plant and service yard was controlled by the intake 
channel location, fish bypass requirements, location and alignment of the tunnel portal to the 
discharge line, space requirements for the plant and switchyard, access into and around the plant, 
and access into the Service Bay. See Figure 11. The service yard was set at elevation 507.5 feet 
for compatibility with the existing ground elevation and to reduce the visibility of the plant 
structure and switchyard from the Wanapum Indian Village.  Reclamation decided to go with a 
lower structure for the Unit Bay and raised superstructure for the Service Bay to keep the service 
yard at an elevation more compatible with the existing ground surface and to allow access and 
handling of equipment into and out of the building structure from the service yard elevation.  The 
lower profile for most of the superstructure also helps mitigate the structural demand for lateral 
earthquake loads. These loads are anticipated to be significant based on available seismic data. 

Pumping units with capacities of 500 cfs and 1,000 cfs were selected to 
accommodate months when downstream flow targe ts in the Columbia River would restrict the 
volume of water that could be pumped from the river. Besides flexibility of operations, more 
smaller units reduces the submergence requirements for the units and permits unit maintenance 
without sacrificing a large percentage of the plant capacity.  The lift from Priest Rapids 
Reservoir to Black Rock Reservoir is very high (approximately 1400 feet steady state) and the 
size of the units led to the use of spiral case pumps. Pumping could be accomplished by single-
stage or two-stage pumps, however because of the high pumping head, submergence 
requirements for a single-stage unit are much greater than requirements for a two-stage unit.  For 
single-stage pumps the required submergence is on the order of 180 feet, while for two-stage 
pumps the submergence requirement is approximately 60 feet.  Two-stage pumps were selected 
for this study to reduce the depth of excavation for the pumping plant.  
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Concept Description 

The pumping plant is a reinforced concrete structure approximately 375 feet long 
by 163 feet wide.  The indoor type structure will house five units: three 500 cfs units with 98,000 
hp motors, and two 1000 cfs units with 200,000 hp motors.  The rated head of the pumps is 1,400 
feet. The pumping units require 62 feet of submergence below the minimum intake water 
surface elevation of 481.5 feet which set the centerline elevation for the lower stage of the pump 
impeller at elevation  419.5 feet.  See Table 11 for unit data. Handling requirements for the 
rotor/shaft assembly controlled building and overhead crane elevations and the estimated weight 
of the rotor/shaft assembly (700,000 lbs) controlled the selection of two 200-ton overhead cranes 
acting in tandem in the Unit Bays. In the Service Bay, a 100-ton overhead crane is provided.  
Space was provided in the plant  for unit disassembly, auxiliary mechanical, and electrical 
equipment.  Precast concrete double tees were selected for the roof structure based on span and 
anticipated availability.  See Figures 12 through 17 for 3,500 cfs pumping plant general 
arrangement details. 

Table 11. Priest Rapids 3,500 cfs Pumping Plant Unit Data 

Unit Data 500 cfs Unit 1, 000 cfs Unit 

Number/Type of Units: 3 - Two-stage spiral case 2 - Two-stage spiral case 
Design Discharge: 500 cfs 1,000 cfs 

Design Head: 1,400 feet 1,400 feet 

Min. Impeller Submergence 62 feet 62 feet 
Max. Spiral Case Dimension 18.2 feet 26.0 feet 

Top of Suction Tube Invert El. 468.0 El. 468.0 

Guard Valve: 60-inch spherical 78-inch spherical 

Due to the high head at the plant, the pump discharge valves were assumed to be 
heavy spherical valves supplied by the pump manufacturer. 

Steel piping for the tunnels, manifolds, and penstocks were designed in 
accordance with AWWA M11 [9] and ASCE Manuals and Reports on Engineering Practice No. 
79 [10]. The large diameter tunnel liners and high pressure manifolds were designed with 
ASTM A572 Grade 50 steel plate.  All other manifolds, penstocks, and outlet works piping were 
fabricated from ASTM A36 steel plate. The discharge line earthwork quantities were calculated 
based on the typical pipe trench section shown on Figure 32. 
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The estimated size and weights of the synchronous machines (generators and 
motors) were based on existing Reclamation machines having similar speed and kVA or 
horsepower ratings. Standard 3-phase utilization voltages of 480; 6,900; and 13,800 volts were 
assumed for the study. Because of the high continuous current loads at the Priest Rapids 
Pumping Plant, high capacity isolated-phase bus was used in the estimate. All the 15 kV 
switchgear utilized SF6 type unit circuit breakers. 

The estimate also assumes that a new 500-kilovolt line will be constructed from 
the Midway Substation located 6 miles east of the Priest Rapids Pumping Plant and Switchyard.  
The connection at the Midway Substation includes a circuit breaker and disconnect switches. 
The pumping plant switchyard will include transformers, circuit breakers, and disconnect 
switches. 

Priest Rapids Pump-Generating Plant and Switchyard - 3,500 cfs 

This option has a similar arrangement as described in the 3,500 cfs Pump Only option 
except, the structure and yard ha ve been expanded to accommodate two turbines and a tailrace 
channel adjacent to the pumping plant intake channel.  The offset height of the superstructure 
between the Unit Bay and Service Bay and the use of two separate crane levels has also been 
eliminated from this option because the turbine and generator elevation settings do not facilitate 
taking advantage of this arrangement. A single crane and roof level are shown for this option.  
See Figures 18 through 25. 

One of the unfortunate results of choosing two-stage pumps to deliver the water is that it 
made the use of pump-turbines less attractive.  Similar size two-stage pump-turbines have been 
built but they are near state-of-the-art and maintenance requirements are expected to be high.  
For these reasons, separate turbines were selected for the pump-generating option. 

The pump-generating plant is a reinforced concrete structure approximately 490 feet long 
by 163 feet wide. The structure will house five pumping units: three 500 cfs units with 98,000 
hp motors, and two 1000 cfs units with 200,000 hp motors, and two Francis turbine units each 
with a design discharge of 1,750 cfs.  Pump unit data is shown in Table 11 and turbine data is 
shown in Table 12. Handling requirements for the pumping units controlled over the handling 
requirements for the turbines. 
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Table 12.  Priest Rapids 3,500 cfs Powerplant Unit Data 

Unit Data 1,750 cfs Unit 

Number/Type of Units: 2 Francis 
Design Discharge: 1,750 cfs 

Design Head: 1,130 feet 

Speed: 400 rpm 
Assumed Unit Efficiency 90 percent 

Power Output at Design Head: 150 MW 

Min. Turbine Submergence 29.8 feet 
Max. Scroll Case Dimension 26.5 feet 

Bottom of Draft Tube El. 431.5 

Guard Valve: 102-inch spherical 

Priest Rapids Pumping Plant and Switchyard - 6,000 cfs 

This option has a similar arrangement as described for the 3,500 cfs Pump Only option 
except the structure has been expanded to accommodate six 1,000 cfs pumping units.  See 
Figures 26 through 31. 

Construction Considerations 

Construction Access: The current access to the right side of Priest Rapids Reservoir is 
across Priest Rapids Dam.  The clear width and sharp turns across the spillway deck would 
restrict movement of large construction equipment across the dam and an alternate means for 
construction access, and future operation and maintenance access was developed along the right 
side of the Columbia River from State Highway 24 (SH24) to the Intake facilities.  The proposed 
road follows the alignment of the abandoned railroad tracks.    

Cofferdam: A cofferdam will be required in the reservoir to permit construction of the 
intake. Our estimate assumed a circular-type, cellular cofferdam would be constructed.  A 
cellular cofferdam is a gravity retaining structure formed by a series of interconnected straight 
web steel sheet pile cells filled with free draining granular soil. The circular-type cofferdam 
consists of individual large diameter circles connected together by arcs of smaller diameter. The 
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380-foot long cofferdam was assumed to be constructed with 32-foot-diameter cells that are 28 
feet high. The top of the cofferdam was assumed to be at elevation 488.0 feet. 

Excavations: The depth of overburden over sound basalt was assumed to be 20 feet. All 
rock excavation was assumed to have a 0.25:1 cut slope and overburden earth excavation is 
assumed to have 1.5:1 cut slope.  Based on available geologic and groundwater data, dewatering 
is not necessary because groundwater is not likely to seep into the foundation excavation. 

VI. Inflow Conveyance System 

Inflow Conveyance System - 3,500 cfs Pump Only 

Two different inflow conveyance systems were analyzed to transport the flow of 3,500 
cfs from Priest Rapids Reservoir to Black Rock Reservoir.  Both alignments encroach on the 
Yakima Firing Center Military Reservation to some extent. See Figures 1 and 32.  The first 
option, Discharge 1, is an all tunnel option with a 16-foot-diameter manifold connecting to a 17­
foot-diameter tunnel sloping steadily up towards the reservoir.  The tunnel has a 22-foot­
diameter surge shaft located 3,850 feet from the pumping plant and extending to El. 2106. See 
Figure 33.  The second option, Discharge 2, is a tunnel/pipe option comprised of a 16-foot­
diameter discharge pipe and tunnel, 16-foot-diameter vertical shaft, 21-foot-diameter gravity 
tunnel, and an 18-foot-diameter pipe transitioning to a 17-foot-diameter pipe connected to the 
low level outlet works at Black Rock Dam.  See Figure 34. 

General Design Considerations 

The tunnel and pipeline diameters were sized using a flow of 3,500 cfs.  The 
transient design was based on an additional 5% (3,675 cfs) to account for the pump wear factor 
and manufacturer’s allowance. The Priest Rapids Reservoir water surface elevation used for the 
hydraulics and transient study was El. 488 (Normal Maximum). A Black Rock Reservoir level 
of El. 1500 (Top of Inactive) was used to calculate the maximum downsurge ; to size the tunnel 
and pipeline diameters; and to size the surge tank diameter. A Black Rock Reservoir level of El. 
1775 (Top of Active) was used to calculate the maximum upsurge pressure at the pumping plant 
and to determine the elevation required at the top of the surge tank. 

The following factors and assumptions were used for the hydraulic and transient 
analysis of the 3,500 cfs inflow conveyance systems: 
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Design Flow: 3,500 cfs 
Transient Design Flow: 3,675 cfs 
Colebrook White Rugosity Value: 0.002  (Tunnel) 
Colebrook White Rugosity Value: 0.001 (Pipeline) 
Downsurge pressures: No negative pressures. 
Rated head: 1,450 feet 
Speed: 400 rpm 
WR2 : 5,000,000 per unit 
Efficiency: 0.85 
Pumps: 5 equal two-stage pumps*

 * Five equal units were assumed to simplify the transient analysis. 

Discharge 1 (All Tunnel) - Hydraulic Design Considerations 

Initially, the tunnel was designed with a shaft similar to the WIS Report [2], 
however, the design was later simplified to have a tunnel with a constant slope from Priest 
Rapids to Black Rock Reservoir.  The tunnel portal was located just outside of the pumping plant 
switchyard fence with the centerline at El. 495.  Based on the transient analyses, the end of the 
tunnel was located at El. 1440 to prevent a negative downsurge in the tunnel near the Black Rock 
Reservoir. See Figure 33. 

The top of the surge shaft was set at approximate El. 2106 to prevent overtopping 
and was located to provide a level spot for construction activities. The top elevation is based on 
upsurge from the pumping plant shutdown while Black Rock Reservoir is at El. 1775. The 
maximum design grade line at the pumping plant was determined to be El. 2800 which converts 
to 2,370 feet of pressure based on a pump/pipeline centerline elevation of 430 feet.  The steady 
state hydraulic grade line at the pumping plant, not including friction loss through the pumps and 
manifold, was elevation 1876.0 feet.  See Figure 35 for a graphical representation of the design 
and hydraulic grade lines for Discharge 1. 

Discharge 2 (Tunnel/Pipe) - Hydraulic Design Considerations 

The design of the tunnel/pipe initially was to be a pressurized system from the 
pumping plant to Black Rock Reservoir. However, after review of the hydraulic and transient 
analyses, increasing the size of the tunnel after the surge shaft and using a gravity tunnel 
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provided a more efficient and effective solution.  The downstream tunnel diameter was increased 
to 21 feet which provided a normal depth of 15.1 feet and slope of 0.0015 using a Manning’s n 
of .0015.  The elevation of the gravity tunnel downstream portal was based on the hydraulic 
grade line required to allow the 3,500 cfs to flow around Yakima Ridge in an 18 foot-diameter 
pipe at approximately El. 1800.  Beyond the south side of the Yakima Ridge, the pipe diameter 
was reduced to 17 feet. See Figure 34. 

The manifold and initial tunnel diameter were sized to minimize the diameter 
while maintaining a flow velocity below 20 fps.  A 16-foot-diameter discharge pipe and tunnel 
have a flow velocity of approximately 18 fps at 3,500 cfs. The maximum design grade line at the 
pumping plant was determined to be El. 2700 which converts to 2,270 feet of pressure based on a 
pump/pipeline centerline elevation of 430 feet.  The steady state hydraulic grade line at the 
pumping plant, not including friction loss through the pumps and manifold, was elevation 1910.0 
feet. See Figure 36 for a graphical representation of the design and hydraulic grade lines for 
Discharge 2. 

Tunnel Design Considerations 

Appraisal designs for the tunnel support were based on existing geologic design 
data and Chapter 4 of Reclamation's Design Standards No. 3 [11].  The tunnel designs include 
initial and final support. The initial support holds the tunnel opening stable until ins tallation of 
the final support, or lining. The contractor will install the initial support immediately after 
advancing the heading. Figures 37 and 38 show the initial and final support used in this 
Assessment. 

Tunnel excavation will probably be accomplished using Tunnel Boring Machines 
(TBMs). Basalt generally does not preclude this method of excavation and the design does not 
anticipate unusual bit (disk cutter) wear. Shorter tunnels with lengths less than 4,000 feet may be 
excavated by drill and blast methods.  Intermediate length tunnels may be excavated by either 
method, depending on the particular contractor's resources. 

Most shaft excavation will probably be by full raise bore, raise bore and slash 
down, or raise bore and ream down excavation methods.  The shaft excavation on the outlet 
tunnel will be by raise bore and slash down as the diameter precludes using shaft boring 
machines or raise boring to the final diameter.  Raise bore excavation is accomplished by boring 
a small hole from the surface, removing the small boring cutter head, and attaching a boring head 
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with the same diameter as the final excavated diameter of the shaft to the drill steel at the shaft 
bottom, then pulling the boring head upward to the surface.  The operation removes the drilling 
waste from the small hole at the shaft top and miners remove shaft waste from the raise bore and 
shaft bottom. The per unit cost of removing waste at the shaft top is much higher than at the 
shaft bottom. 

The raise bore and slash down method begins similar to the full raise bore except 
the raise bore is a smaller diameter than the shaft's final excavated diameter.  Miners then 
remove the boring head and drill steel at the shaft top and begin slashing down using drill and 
blast, or other techniques to excavate to the final shaft diameter.  The shaft waste falls through 
the raised bored hole and down to the tunnel below, where miners remove it. The raise bore and 
ream down method is similar to the raise bore and slash down method except the final shaft 
diameter is excavated by reaming the raised bored hole to a larger diameter. 

Water is always a major concern in tunneling, however all of the potential tunnels 
are above the current water table so groundwater should not be a major problem. Surface waters 
coming from rains will eventually enter the tunnel. All tunnels can be excavated uphill, 
alleviating minor water problems. The initial tunnel support will depend on the intercepted 
geology, and may be interdependent with the final lining for a particular reach.  For this 
Assessment, rock quality was assumed in order to determine what initial support would be 
required and general lengths of reaches of structural steel tunnel supports along with a 
percentage of the remaining tunnel that needed patterned rock reinforcement, spot rock 
reinforcement, or no reinforcement were determined. 

Final tunnel lining design was based on Reclamation design standards.  While the 
mineralogy of the rock indicates that an unlined tunnel is possible, the design uses a lining to 
assure reasonable hydraulic friction and account for areas where the rock may be highly 
fractured.  While the tunnel design calls for mostly unreinforced lining, the design prescribes 
some reinforcement to curtail leakage in highly fractured reaches in the pressure tunnels.  Tunnel 
design also incorporates steel lining at the portals to insure water tightness as the tunnel nears the 
surface. This steel liner will be backfilled with concrete and grouted. The tunnels will not 
require steel lining when the portal is under Black Rock Reservoir. 
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Pipeline Design Considerations 

The pipeline for the Tunnel/Pipe option (Figure 34) was designed using steel pipe 
and AWWA M11 guidelines [9] for internal pressure.  The steel pipe wall thickness was sized 
using a design pressure based on the water surface at the end of the tunnel, El. 1881.0.  The 
design pressure was not increased for transient pressure because the valves in the dam’s low 
level outlet works at the end of the pipeline would be able to close slow enough to prevent 
harmful pressure surges. An allowable design stress of 18,000 psi was used which is 50% of the 
minimum yield point of ASTM A36 steel. For this study, the pipeline was divided into three 
sections and designed for the parameters shown in Table 13.  Future studies would further refine 
the steel pipe design, hydraulics, and transient pressures. 

Table 13.  Discharge 2 Pipeline Design Parameters 

Stations 
Diameter 

Feet (inches) 
Design Pressure 

psi 
Pipe Wall Thickness, 

inches 

154+50 to 415+60 18 (216) 168 1.0 
415+60 to 465+60 17 (204) 165 1.0 

465+60 to 545+00 17 (204) 229 1.3 

The pipeline vertical alignment was based on a minimum cover of 5 feet.  The 
average cover depth was 13 feet. During feasibility design, the pipeline vertical profile could be 
refined and the average cover depth decreased. The side slopes and bench widths were 
determined based on a review of available geologic data.  See Typical Pipe Trench Section in 
Figure 32. 

At Black Rock Reservoir, the pipeline was assumed to connect to the low level 
outlet works pipe so that both the low level outlet works and pipeline would use the same tunnel 
through the dam abutment. 

Reservoir Outlet Design Considerations 

Given the anticipated high flows (3,500 to 6,000 cfs) and velocities during the 
initial filling of the Black Rock Reservoir inactive pool space, provisions for erosion 
control/protection of the reservoir rim were included in the estimates.  The inflow conveyance 
systems enter the reservoir approximately 100 feet above the valley floor at a distance of 
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approximately 4,000 feet from the valley bottom.  Reclamation decided that some type of 
conveyance would be needed to minimize erosion of the hillside until the reservoir reaches the 
inlet elevation.  For this Assessment, a short open channel was assumed to direct flow from the 
outlet structure into a large diameter (20- to 24-foot) steel pipe.  The pipe would carry the flow 
downhill towards the valley bottom where it would terminate with a 90-degree upward bend.  A 
large concrete thrust block would be necessary to handle the thrust loads at the end of the 90­
degree bend. No attempt to optimize alternatives or costs for this erosion control plan was done 
at this level of study, however this should be completed as part of any future studies. 

Inflow Conveyance System - 3,500 cfs Pump-Generating 

For this study, the inflow conveyance system for the Pump-Generating option was 
assumed to be the same as the All Tunnel conveyance system for the 3,500 cfs pump only 
option. (Discharge 1).  One difference is the need for a multi- level intake structure at Black Rock 
Reservoir to control the withdrawal elevation for water returning to the Columbia River to meet 
as yet to be determined water quality objectives.  For this Assessment, the proposed Multi-Level 
Inlet/Outlet Structure is a free-standing tower with fixed intakes at elevations 1450.0, 1540.0, 
1630.0, and 1720.0 feet. These ports are valve controlled so any combination of withdrawal 
levels can be achieved.  The intakes discharge into a wet well before entering the 17-foot­
diameter tunnel to Priest Rapids Pump-Generating Plant.  See Figures 39 and 40.  

Fish screens would be installed at each intake level.  Fish screen sizing criteria was 
assumed to be the same criteria used to size the intake structure at Priest Rapids Reservoir.  The 
fish screens would be stationary, half-cylinder-shaped screens with flat side panels attached to 
the intake tower. The fish screens will only be used when in the generating mode.  However, 
cleaning of these screens was assumed to be by passing pumped (back flush) water through the 
screens for a short period when in the pumping mode.  During normal pumping operations, 
pumped water will be discharged through two 17-foot by 17-foot gates located at the bottom of 
the wet well. 

Inflow Conveyance System - 6,000 cfs Pump Only 

Only one conveyance system was analyzed to transport the 6,000 cfs flow from Priest 
Rapids Dam to Black Rock Reservoir. A 22-foot-diameter tunnel sloping steadily up towards 
the reservoir was used. The tunnel has a 22-foot-diameter surge shaft located 4,050 feet from the 
upstream end of the tunnel, extending to El. 2107.  See Figure 41. 
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General Design Considerations 

The tunnel diameter was sized using a design flow of 6,000 cfs.  The transient 
design was based on an additional 5% (6,300 cfs) to account for the pump wear factor and 
manufacturer’s allowance. The Priest Rapids Reservoir water surface elevation used for the 
hydraulics and transient study was El. 488 (Normal Maximum). A Black Rock Reservoir level 
of El. 1500 (Top of Dead Pool) was used to calculate the maximum downsurge; to size the tunnel 
diameter; and to size the surge shaft diameter. A Black Rock Reservoir level of El. 1775 (Top of 
Active) was used to calculate the maximum upsurge pressure at the pumping plant and to 
determine the minimum elevation at the top of the surge shaft. 

The following factors were used for the hydraulic and transient analysis for the 
6,000 cfs inflow conveyance system: 

Pipeline Design Flow: 6,000 cfs 
Transient Design Flow: 6,300 cfs 
Colebrook White Rugosity: 0.002 (Friction Loss Coefficient) 
Downsurge pressures: No negative pressures. 
Rated head: 1450 feet 
Speed: 400 rpm 
WR2 : 5,000,000 per unit 
Efficiency: 0.85 
Pumps: 6 equal-sized two-stage pumps 

Tunnel design considerations are similar to those discussed for the 3,500 cfs 
Pump only Option. 

Discharge 1 (All Tunnel) - Hydraulic Design Considerations 

The tunnel was designed similar to the 3,500 cfs tunnel design which has a 
constant slope from Priest Rapids to Black Rock Reservoir. The tunnel portal is located just 
outside of the pumping plant switchyard with a centerline at elevation 495.  Based on the 
transient analyses, the end of the tunnel was located at elevation 1440 to prevent a negative 
downsurge in the tunnel near the Black Rock Reservoir. The top of the surge shaft was set at 
approximate elevation 2107.0 to prevent overtopping and was located to provide a level spot for 
construction activities.  The maximum design grade line at the pumping plant was determined to 
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be El. 2650 which converts to 2,220 feet of pressure based on a pump/pipeline centerline 
elevation of 430 feet.  The steady state hydraulic grade line at the pumping plant, not including 
friction loss through the pumps and manifold, was elevation 1782.0 feet.  See Figure 42 for a 
graphical representation of the design and hydraulic grade lines for Discharge 1. 

Construction Considerations 

Pipe Fabrication: Steel pipe sections 16-feet in diameter and greater will have to be 
transported in pieces by truck or rail and welded together and pressure tested in the field. 

Tunnel Excavation:   The potential for varying rock quality encountered during tunnel 
excavation will necessitate a flexible working relationship with the contractor. Differing ground, 
water and gas conditions from assumed conditions will affect the tunnel construction.  Based on 
current knowledge of the tunnel alignment, bedrock will consist of a series of basaltic lava flows 
and associated interflow sediments. The basaltic portion of the tunnel will be in rock which will 
likely vary structurally and texturally from massive nonvesicular to highly vesicular and flow-
breccia types. Soft, relatively uncemented interflow sediments will also likely be encountered. 
A number of shear zones, consisting of fractured rock with soft gouge materials may also be 
encountered during tunneling. 

VII.  Black Rock Dam and Reservoir 

Large Embankment Dams 

Design Considerations 

There are a number of design considerations associated with the construction of a 
large embankment dam in the Black Rock Valley. None of these considerations are viewed to be 
“fatal flaws” that would indicate the site is not technically feasible.  Rather, it is believed that a 
safe dam could be constructed, and that no unusual measures or features beyond what is typically 
done for a major embankment dam would be required. Nonetheless, there are a number of issues 
that will need special attention during design, and some of the most significant are listed below. 
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High Seismicity 

Black Rock Dam would be located in an area of high seismicity, or earthquake 
potential. The presence of the Black Rock Valley fault is the largest contributor to the seismic 
hazard, although there are a large number of other contributing earthquake sources. Two 
additional notable ones are the Yakima Ridge East fault, the second largest contributor to the 
hazard after the Black Rock Valley fault, and the deep zone of the Cascadia Subduction Zone, 
capable of producing very large magnitude earthquakes. Based on Reclamation’s initial 
probabilistic seismic hazard assessment (Appendix B), the peak horizontal ground acceleration 
expected from a 10,000-year earthquake has a mean value of 0.95g.  This is a large ground 
motion and dictates that a dam needs to be able to resist significant earthquake shaking. 

This high level of shaking leads to the potential of causing lower density 
embankment or foundation saturated soils to experience liquefaction, which is essentially a loss 
of strength that can result in large slope failures. To mitigate this concern, it is critical that all 
potentially liquefiable foundation soils are removed and that all embankment materials are 
compacted to high densities, which can be routinely accomplished through the use of large 
rollers. 

Another potential concern is that earthquake shaking, if severe and long enough, 
can induce slope failures in an embankment.  This concern can be addressed by carefully 
analyzing the dam for potential deformations from the expected earthquake load, and designing 
crest dimensions, zoning, and embankment slopes to ensure stability, as well as selecting strong 
materials and keeping the phreatic surface (water level) in the embankment as low as possible. 

Potential Fault Displacements 

Preliminary investigations indicate that at least one significant thrust fault is 
located within the proposed footprint of the dam, at the base of the right (south) abutment.  This 
fault has not been studied in sufficient detail to define its activity or the magnitude of potential 
displacements. At this stage of study and based on available information, it can only be assumed 
that fault offsets within the dam footprint are possible, and that such displacements could range 
from a few centimeters to several meters. Given the orientation of the east-west folds 
comprising the Yakima Fold Belt which includes Black Rock Valley, the orientation of the 
displacements would be in the north-south (cross valley) direction, reflecting compression of the 
folds. From a dam engineering standpoint, this orientation would likely be favorable over an 
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upstream-downstream displacement which would create transverse cracks through the dam.  
However, severe cracking would still likely result from a significant fault offset. 

The potential for and impact of such potential displacement of a fault at the right 
abutment must be considered and accommodated in the dam design.  Because an embankment 
dam is generally viewed as less stiff or rigid than a concrete dam, an embankment alternative 
may be best able to accommodate potential fault displacements. Key features to include in an 
embankment would be filters and drains of sufficient dimension to ensure that cracking, offsets, 
or differential movements will not exceed the width of the filters. These filters and drains should 
be constructed of clean, cohesionless, and permeable sands and gravels so that if the dam is 
cracked, these materials will collapse or rearrange so that a crack is not supported within these 
zones. While the upstream water barrier (an earth core or concrete face, for example) would be 
expected to crack and possibly stay open from a fault offset, the filter would serve to ensure that 
no fine-grained materials from a core would be able to erode downstream.  The gravel drain 
located downstream from the filter would provide for safe collection of any seepage that is 
passed through the crack in the earth core or concrete face.  In addition, filters placed upstream 
of the water barrier may serve as crack “pluggers” that introduce sand into cracks in the water 
barrier to help seal the cracks. 

Another design feature frequently utilized when fault displacement is possible is 
the use of large rockfill shells.  These rockfill shells, constructed of rock up to 3-foot size, form 
an extremely stable downstream buttress for the earth core or concrete face. Of equal importance 
is the proven ability of rockfill to allow extensive reservoir leakage or flows to safely “flow 
through” the rockfill without causing dam failure. This is possible because of the high horizontal 
permeability of rockfill and the fact that extremely high seepage velocities are required to erode 
or move large size rocks. 

Varying Rock Quality 

The bedrock forming the abutments and valley section beneath Black Rock Dam 
consist of interbedded and folded volcanic and sedimentary rocks of the Columbia River Basalt 
Group. In essence, these are a series of basalt flows that were extruded and flowed over the 
Columbia Basin between 18 and 6 million years ago. Individual flows were up to 100 feet thick, 
and the time periods between sequential flows was from hundreds to tens of thousands of years, 
which allowed for sediment deposition between basalt flows. As a result, the bedrock 
stratigraphy consists of a number of different basalt flows with sedimentary interbeds separating 
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some of these flows. In addition, due to the nature of the flow deposition, the basalts may 
contain sediments that are “rafted” within the basalt or contain “pillow” structures that also 
contain pods of fine sediment and fractured basalt. It is not unusual to see “interflow zones” of 
higher permeability at the top or bottom of flows due to shearing and intermixing during 
deposition or resulting from differences in cooling of the flows. 

As the bedrock surface is excavated during construction, it would be expected that 
rock quality could vary significantly as different areas of one flow or different flows are 
uncovered. This is by no means a significant detriment for an embankment foundation, but does 
mean some flexibility will be needed during construction to ensure a suitable foundation is 
reached. Considerable onsite geologic and geotechnical presence will thus be needed to 
determine the adequacy of the bedrock and the degree of foundation treatment measures such as 
additional excavation, slush grouting, and filter placement. 

In addition, the varying bedrock composition and quality will require additional 
investigations during advanced design phases to better understand the bedrock properties and 
permeability (fracture density, openness, infilling characteristics, etc.), to develop a foundation 
grouting program, to explore foundation conditions, and to potentially reduce bedrock seepage. 

Thick Overburden Deposit of Varying Composition 

Geologic explorations by both WIS and Reclamation have confirmed the presence 
of a thick deposit of overburden overlying the basalt bedrock.  Drill holes have indicated that the 
overburden in the Black Rock Valley is deeper than 200 feet near the base of the right abutment, 
and may average more than 100 feet deep across the right center portion of the valley. Although 
the overburden includes some surficial loess (wind-blown silt), colluvium, and recent alluvium, 
the large majority appears to consist of the Ringold Formation.  Based on the limited 
explorations, the Ringold appears to be a highly variable deposit, consisting mainly of basalt 
gravels and cobbles in a sand with fines matrix, but also including significant layers of fluvial 
sand, silt, and clay. These varying materials have been described as poorly to well-consolidated, 
and poorly- to semi- indurated. 

An obvious design consideration with this type of overburden is determining how 
much to remove beneath the dam. On one hand, a reasonable but perhaps conservative approach 
would be to remove all of the overburden down to bedrock beneath the entire footprint of the 
dam. Given the significant height of the proposed Black Rock Dam, the relatively steep slopes 
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of the embankment, and the high seismicity of the site, this option would certainly be defendable. 
On the other hand, portions of the Ringold, particularly the deeper layers, are described in the 
drill logs as a dense, indurated deposit of gravels and cobbles. This type of material would be 
expected to be a firm and non- liquefiable foundation capable of supporting a large dam, although 
some type of cutoff to bedrock may be needed to minimize and protect against seepage.  During 
advanced design phases, additional characterization of the Ringold Formation will be important 
in helping to determine the optimum definition (a blend of technical and economic 
considerations) of the amount of Ringold to remove beneath Black Rock Dam. 

Construction Material Availability 

A key consideration for the design of any embankment dam is utilization of 
available materials. The nature and availability of construction materials is important for both 
technical and economic reasons. For a dam the size of the proposed Black Rock Dam, it will be 
important to secure high quality materials for the key zones in the embankment. If such 
materials are located reasonably nearby, that is a large economic advantage since the costs of 
hauling large volumes of materials can be huge. In addition, since potentially large volumes of 
materials will be generated from excavation of much, if not all, of the foundation overburden, an 
ideal embankment design would include the use of those materials in a non-critical zone as 
opposed to wasting them. 

Large Dam Height 

Inherent in some of the above considerations, but worth emphasizing separately, 
is that the proposed Black Rock Dam will be a very high embankment, approaching 800 feet in 
structural height. Although well within the precedents set in terms of high embankments, this 
dam will nonetheless deserve special attention due to its height and the large hydraulic head 
behind it. Large site investigation and materials testing programs will be needed to ensure the 
site conditions are well understood. Detailed analyses will be critical to ensure a safe design is 
developed. In addition to these measures, such a design would need to be independently 
reviewed by an expert board of consultants. 

Type of Embankment Dam 

Given the design considerations listed above, an initial step in the design process 
is to select the appropriate type or types of embankment dam to consider for this damsite. A 
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rockfill dam is an obvious choice for the Black Rock site, and better suited than a zoned earthfill 
embankment for several reasons. First of all, there is a relative lack of impervious soils or even 
unconsolidated pervious soils at the damsite. The only immediately available impervious soil is 
the relatively thin loessial layer that blankets much of the site, particularly the higher areas.  
Much of the foundation overburden consists of the Ringold Formation, which is several million 
years old, somewhat variable in material composition (clays, siltstones, and conglomerates to 
name a few), and often cemented.  Extensive development of the Ringold as a borrow source 
would likely lead to a wide range of material properties and differing degrees of difficulty of 
excavation.  Basalt, however, is present throughout the dam and reservoir area, with relatively 
little soil cover on the abutment and reservoir rims. The basalt, through quarrying, provides an 
unlimited source of rockfill. 

Secondly, the proposed damsite is in an area of relatively high seismicity.  Based 
on the PSHA (Appendix B), the expected 10,000-year ground motion at the site is 0.95g. 
Furthermore, there is some potential that displacements could occur on faults that pass beneath 
the dam alignment. Such high ground motions and the potential for fault movement require a 
dam type that is seismically stable even under very large loadings. Rockfill dams are recognized 
to be one of the best dams under these conditions, primarily because their design affo rds a large 
downstream portion that remains unsaturated and strong, and yet provides permeability to let 
seepage pass through in the event that the impervious element of the dam is cracked or similarly 
damaged. Later paragraphs will describe two different rockfill embankments that appear best 
suited to the Black Rock site – a concrete face rockfill dam and a central core rockfill dam. 

Axis Location 

Two potential alignments were explored during this assessment study.  The 
original, or farthest east (downstream) alignment, was initially proposed and explored by WIS, 
while an alternate alignment located further west (upstream) was investigated by Reclamation.  
The original alignment was found to have the shortest crest length, although explorations 
encountered thick (greater than 200 feet) deposits of overburden toward the south abutment.  
Subsequent explorations on the alternate alignment revealed that the overburden was at least as 
deep at the upstream axis. A determination of above ground embankment quantities showed that 
the alternate alignment resulted in about 10 percent fewer cubic yards, even though the crest 
length was longer and the dam higher (to get an equivalent reservoir storage). This appears to be 
because the original ground surface rises as one heads upstream.  However, when evaluating the 
amount of below ground excavation required at both alignments, the longer axis at the alternate 
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site resulted in significantly more excavation than the original site. When looking at total 
embankment quantities (all above and below ground fill materials), the alternate axis was 
estimated to have about 10 million more cubic yards than the original axis. 

Since there were no obvious technical advantages (such as improved rock quality, 
better outlet works location, etc.), the large difference in embankment volumes, and resulting 
large cost increase, made it a relatively straightforward determination to select the original WIS 
site as Reclamation’s preferred alignment. 

Once the optimum axis was selected and the general type of embankment (rockfill 
dam) chosen, the next step was to further develop the two types of rockfill dams deemed most 
suitable to the Black Rock site. As mentioned earlier, these two alternatives are a concrete face 
rockfill dam and a central core rockfill dam.  Both of these will be discussed in more detail in the 
following paragraphs. A plan view and typical sections of both alternatives are presented in 
Figures 43 and 44. 

Concrete Face Rockfill Dam 

General Design Concepts 

One of the main advantages of a concrete face rockfill dam over any other type of 
embankment dam is that it does not contain a soil core vulnerable to erosion under a 
concentrated leak. The impervious element for this dam type is the upstream reinforced concrete 
face, which is not susceptible to erosion. This concrete face is tied into the rock foundation with 
a concrete plinth that acts as a thrust block or footing for the concrete face.  Immediately 
downstream of the reinforced concrete face is a zone of sand and gravel with fines, which serves 
not only as a firm foundation for the concrete face slab, but also a key feature of the design. In 
the event of any leaks through the concrete face, a properly designed zone 2 forms a semi-
pervious barrier that significantly increases head losses and thus reduces the amount of seepage.  
Thus, in the event of damage to the concrete face, whether from a failed waterstop or cracking 
induced by some type of differential settlement, seismic shaking or fault displacement, the zone 
2 serves as an additional barrier to retard seepage. 

A pervious transition, zone 3, is placed immediately downstream of the zone 2 
and designed to be filter compatible with both the zone 2 and the downstream rockfill. In this 
way, should excessive flows occur through concentrated leaks, the zone 3 ensures that the zone 2 
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cannot erode and also provides sufficient drainage capability to handle seepage flows and allow 
them to pass into and through the large downstream rockfill section of the dam. 

The rockfill zones are typically constructed in 3-foot thick lifts, and compacted 
with large vibratory rollers. The practice of spreading 3-foot lifts and then applying compaction 
tends to create a layer with larger rock at the bottom and an accumulation of fines at the top.  
Because of these stratified rockfill layers, it is widely accepted that the downstream rockfill will 
have high horizontal permeability and be able to drain off large leakage flows safely. This 
advantage is sometimes referred to as “flow-through capability of rockfill.” A more detailed 
description of the various embankment zones, including expected material descriptions and 
construction procedures, are included in a later paragraph entitled “Embankment Zoning.” 

Crest Elevation 

For all dam types being considered for the large reservoir size, the top of normal 
water surface (top of active conservation) is set at elevation 1775 to store 1.3 million acre- feet. 
The maximum reservoir water surface, assuming full storage of the Probable Maximum Flood 
above the normal water surface, corresponds to elevation 1778. 

Freeboard heights were established using general rules, as well as checking with 
quick analyses. Because of the long reservoir and potential for high winds in the Black Rock 
Valley, wave runup will be a consideration at this site, as the combination of long fetch and high 
winds could create significant waves on the reservoir surface. The large reservoir option has a 
total reservoir length on the order of 10 miles, and it appears that wind gusts approaching 100 
miles/hr are possible. A quick calculation of potential wave heights and runup confirmed that 
large waves would be possible. According to general guidance given in the Design of Small 
Dams [12], wave heights could be over 6 feet, and the suggested normal freeboard is 10 feet 
(about 1-1/2 times the wave height) for a typical dam with a riprap upstream slope.  However, a 
different freeboard is required for a concrete face rockfill dam than for a rockfill dam with a rock 
upstream face. That is because the rougher surface of a rock face is much more effective than 
smooth concrete in dissipating wave runup. Design of Small Dams recommends providing 50 
percent more freeboard if a smooth pavement is used on the upstream face.  Consequently, the 
crest elevation for the concrete face rockfill dam will be 1790, providing a normal freeboard of 
15 feet (as opposed to 10 feet for the earth core rockfill). 
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A quick check of expected deformations in the event of large ground motions 
possible at Black Rock Dam suggests that potential crest deformations would be only a few feet 
or less. Based on the seismic stability of a well constructed rockfill dam, extra freeboard in case 
of major embankment deformations does not appear to be required. 

A general philosophy underlying the assignment of a 15-foot freeboard value is 
the belief that Black Rock Dam would not operate at full normal reservoir level very frequently. 
A full reservoir would likely require optimum conditions, not just in a particular water year but 
probably for a number of consecutive years. Thus, the average reservoir level in any given year 
will probably be below, and possibly well below, the top of active conservation level. Thus, the 
chances of a very large earthquake or flood occurring at the same time the reservoir is 
completely full is not judged to be very likely.  What this means is that normally the freeboard 
will be greater than 15 feet. 

Embankment Slopes 

The crest width of Black Rock Dam will be 40 feet.  Although wider than most 
dams, this width judged reasonable given the height of the dam and the high level of seismicity 
in the area. At this level of design, both the upstream and downstream slopes will be set at 1.5:1 
(H:V).  These are certainly not steep slopes for a concrete face rockfill dam, as some dams of this 
type have been built with 1.3:1 slopes, and a significant number have 1.4:1 slopes. However, 
considering the tall height, the high seismicity, and potential questionable areas of rock quality, 
these slopes appear justified. As the design progresses into future phases and more analysis is 
performed, steeper slopes and thus less material may be possible. 

Thickness of Concrete Face 

Recent design practice has been to have the concrete face thickness equal to 
around 1 foot (or slightly less) for dams less than 300 feet high, and for higher dams adding an 
incremental 0.002(H) thickness, where H is the total height of the dam.  This means that the face 
slab will be 1 foot thick at the top of the dam and then gradually thicken at a constant rate of 0.2­
foot for every 100 feet in dam height. Thus, at the deepest portion of the potential Black Rock 
Dam, the concrete face will be over 2 feet thick at the base of the dam. 
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Plinth Dimensions 

The width (upstream to downstream) of the plinth is typically around 1/20 to 1/25 
the height of the dam on hard rock foundations. Where rock quality is more suspect, plinth 
widths have been as wide as 1/10 the dam height. Since Black Rock Dam will have varying 
areas of rock quality, it is envisioned that the plinth width will vary in various portions of the 
foundation. For the purposes of an appraisal- level design and cost estimate, the plinth width will 
be designed to be approximately equal to 1/15 of the dam height.  In areas of good rock and low 
dam height, the minimum width of the plinth will be set at 10 feet. 

The thickness of the plinth is generally on the order of 1 to 1.5 feet, but in some 
cases reaches the thickness of the concrete face.  At Black Rock Dam, it is envisioned that most 
areas of the plinth will range from 1 to 2 feet thick. For estimating purposes, the average 
thickness will be assumed to 1.5 feet. 

Embankment Zoning 

Since the concrete face serves as the impermeable membrane or water barrier of 
this dam type, the rest of the embankment consists primarily of rockfill. However, there are a 
couple of key zones immediately adjacent to the concrete face, as well as several zones 
comprised of materials from required excavation.  These zones are shown on Figure 43 and 
discussed below. 

Zone 1: This zone is comprised of any loessial materials that are 
excavated from the footprint of the dam. These fine-grained soils will be limited in extent, as 
they are believed to form a relatively thin (3 feet or less) mantle over much of the valley.  These 
materials are to be separately stockpiled during excavation, and then placed along the toe of the 
concrete face as shown on Figure 43.  As such, these materials may serve to fill in any crack in 
the concrete face should a significant fault offset occur during the life of the dam. These 
materials would be placed in 6- inch lifts and compacted by tamping rollers. 

Zone 2: This is a processed, well graded sand and gravel zone, with fines, 
that serves a couple of key purposes. When compacted, this type of material serves as an 
excellent sub base for the concrete face. However, due to its well graded nature and fines 
content, it is not particularly permeable and serves to a certain extent as a second water barrier.  
In the event of cracks in the concrete face and resulting seepage passing through the face, this 
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type of material should result in significant head losses. Typically, this material has a maximum 
particle size of 3 inches, and contains 45 to 65 percent gravel, 35 to 45 percent sand, and 2 to 12 
percent fines. It is compacted by vibratory rollers.  A secondary use of zone 2 material may be 
as a filter that is placed on areas of the bedrock foundation that are extensively weathered or 
perhaps fractured. As a filter, it would prevent piping of altered rock or underlying soil interbeds 
within the basalt. 

Zone 3: This is a processed clean gravel and cobble zone, placed 
immediately downstream of the zone 2. It serves as a transition zone between the zone 2 and the 
rockfill, and also as a drainage element to control any flows that pass through the concrete face 
and zone 2. This zone will also be compacted by vibratory rollers. As with the zone 2, it may 
also be used as a foundation filter/drain in areas of questionable rock quality. 

Zone 4: This is the basalt rockfill that forms the mass of the dam. It is 
envisioned to be quarried from the reservoir rims. Maximum size of the rock will be 3 feet. This 
rockfill will be placed in 3-foot lifts and compacted by large vibratory rollers, with moisture 
added as necessary. 

Zone 5: This is a random fill zone comprised of the coarse-grained 
materials excavated from beneath the dam footprint. It will largely consist of Ringold sands, 
gravels, and cobbles. Because the properties and quality of these materials are expected to vary, 
this zone is embedded within the downstream portion of the rockfill, where it would have 
relatively the least impact on dam performance. These materials will be placed in approximate 
2-foot layers and compacted to a dense state by large vibratory rollers.  To achieve drainage 
through this layer (in the unlikely case drainage is required), periodic layers of zone 4 will be 
placed to ensure horizontal permeability. 

Zone 6: This is a second random fill material comprised of the fine-
grained materials excavated from beneath the dam. It is expected to consist mostly of lacustrine 
silt and clay layers within the Ringold Formation.  This zone, in conjunction with zone 5, will 
comprise a portion of the downstream embankment, as well as serve as a relatively impermeable 
fill upstream of toe of the dam (refilling the excavation upstream from the concrete face and 
plinth. These materials will be placed in about 9- inch lifts and compacted to a dense state by 
tamping rollers. 
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Foundation Treatment 

Because the concrete face and plinth are the key components comprising the 
water barrier of the concrete face rockfill dam, that is where the foundation treatment will be 
concentrated. Foundation treatment beneath the remainder of a rockfill dam is much less 
important, except in areas of highly weathered rock or fault zones where seepage/piping or 
displacement concerns exist. That type of special foundation treatment is discussed in a later 
section entitled “Additional Foundation Treatment for Embankment Dams”.  The amount of 
foundation treatment required in the upstream toe area will depend in large part on the quality of 
rock encountered. As discussed earlier, the width (as well as the depth) of the plinth will be 
adjusted as needed to accommodate rock quality, with a wider and perhaps deeper plinth in areas 
of poorer rock quality. In all areas, however, a minimum amount of treatment will be a 
combination of blanket (consolidation) and curtain grouting.  Given the presence of fracturing in 
the basalts and areas of poor rock quality, extensive grouting is envisioned in certain areas. For 
this appraisal estimate, blanket grouting has been assumed for 30-foot depths and 7.5-foot 
centers throughout the plinth area. In addition, a multiple row grout curtain is envisioned, with 
depths ranging from 60 to 450 feet on 10-foot centers. For cost estimating purposes, a two-row 
curtain has been assumed and the average grout take for the entire grouting operation is assumed 
to be 2 sacks of cement per lineal foot of drill hole. 

Central Core Rockfill Dam 

General Design Concepts 

One advantage of a rockfill dam with an earth core instead of a concrete face is 
that less damage may result in the event of fault offset within the dam footprint. Any type of 
fault offset would likely cause an area of extensive cracking in the concrete face. Although the 
rockfill dam would not be expected to fail, the reservoir may have to be drained after such an 
event and the concrete deck repaired. An earth core, by virtue of being more plastic or 
deformable, would be able to withstand fault offsets with a lesser degree of cracking. 
Furthermore, if the core contains appreciable clay, some healing of the cracks would be expected 
to occur. There is a distinct possibility that major repairs may not be required after a fault offset, 
or if repairs were required, they might include measures such as grouting, which would not entail 
draining the reservoir. 
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Whereas the concrete face rockfill dam relies on the concrete face as the water 
barrier, the barrier with this second alternative consists of an earth core comprised of relatively 
impermeable soils. An upstream sloping and relatively thin earth core was chosen for several 
reasons. The primary reason is that inclining the core upstream ensures that a large portion of 
the dam (the massive downstream zone) will consist of a strong, unsaturated rockfill, affording 
much static and dynamic stability.  Secondly, the relative lack of impervious material available 
in the immediate area makes the core relatively expensive. Keeping this zone relatively thin is a 
means of minimizing costs to some extent. Additional cost savings are realized in a need for less 
foundation treatment, as the large zone of downstream rockfill needs far less foundation 
treatment than what is required beneath an impervious zone. Finally, inclining the core should 
help reduce the potential for the core to crack due to differing settlement properties of the rockfill 
and impervious material. 

Immediately downstream of the earth core is a zone 2 filter zone, consisting of 
clean sand and gravel designed to be filter compatible with the zone 1 core thus preventing 
erosion of the core materials in the event of a crack.  Downstream of the zone 2 filter is a clean 
gravel and cobble drainage zone to safely control and convey any seepage resulting from cracks 
in the core. The majority of the central core dam would be rockfill, as described above for the 
concrete face dam option. A more detailed description of the various embankment zones, 
including expected material descriptions and properties and construction procedures, are 
included in a later paragraph entitled “Embankme nt Zoning.” 

Crest Elevation 

The selection of required freeboard has been described above under the concrete 
face rockfill dam alternative. To briefly repeat, for the large reservoir size, the top of normal 
water surface (top of active conservation) is set at elevation 1775 and the maximum reservoir 
water surface resulting from storage of the Probable Maximum Flood corresponds to elevation 
1778. Because of the large fetch and potential for high winds, general guidance suggests a 
normal freeboard of 10 feet for an embankment dam with a rock face.  Therefore, the crest 
elevation for the central core rockfill dam will be 1785 (five feet lower than for the concrete face 
dam), providing a freeboard of 10 feet. 
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Embankment Slopes 

The crest width of a central core rockfill dam will be 40 feet, same as described 
for the concrete face rockfill alternative.  Also similar to the concrete face dam, the downstream 
slope will be set at 1.5:1 (H:V).  For the same reasons described for the concrete face alternative, 
this slope is judged reasonable, but may be able to be steepened during later designs. The 
upstream slope of the central core rockfill dam will be 1.75:1, slightly flatter than the concrete 
face dam. The flatter slope is to ensure stability of the  upstream sloping central core. 

Embankment Zoning 

Although several of the zones in this rockfill dam are similar to the zones in the 
concrete face rockfill dam, there are some differences.  The zones for the central core rockfill 
dam are shown on Figure 44 and discussed below. 

Zone 1: This zone is significantly different from the zone 1 in the 
concrete face alternative (which was basically a random zone used at the upstream toe). For this 
central core rockfill dam, the zone 1 serves as the core, or water barrier, for the dam.  As such, it 
is a critical zone and must be comprised of good materials. The ideal core material would be a 
clayey gravel, although a lean clay or silty gravel would also serve well. Because of the lack of 
such materials at the damsite, it is envisioned that these materials will need to be borrowed 
offsite. The zone 1 materials will be placed in 6- inch lifts and compacted to a dense state by 
tamping rollers. The moisture content of these soils will be carefully controlled to ensure that 
optimum properties for the core are achieved. 

Zone 2: This is a processed, clean sand and gravel zone that serves as a 
critical filter for the zone 1 core. Although fairly similar to the zone 2 for the concrete face 
rockfill dam, this zone 2 will have a very low fines content.  Because the zone serves as a filter, 
it is important that the material is as cohesionless as possible. This means that fines will be 
minimized, plastic fines not permitted, and any materials that display even a slight tendency 
toward cementation will be rejected. Zone 2 materials will be compacted by vibratory rollers. A 
secondary use of zone 2 material may be as a filter that is placed on areas of the bedrock 
foundation that may be extensively weathered or perhaps fractured.  As a filter, it would prevent 
piping of altered rock or underlying soil interbeds within the basalt into the coarse rockfill. 
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Zone 3: This is a processed clean gravel and cobble zone, placed 
immediately downstream of the zone 2. It will be nearly identical to the zone 3 in the concrete 
face rockfill dam alternative.  It serves as a transition zone between the zone 2 and the rockfill, 
and also as a drainage element to control any flows that pass through the concrete face and zone 
2.  This zone will also be compacted by vibratory rollers. As with the zone 2, it may also be used 
as a foundation filter/drain in areas of questionable rock quality. 

Zone 4: This is the basalt rockfill that forms the mass of the dam. It is the 
same as described above for the concrete face rockfill alternative. 

Zone 5: This is a random fill zone comprised of the coarse-grained 
materials excavated from beneath the dam. It is the same as described above for the concrete 
face rockfill alternative. 

Zone 6: This is a second random fill material comprised of the fine-
grained materials excavated from beneath the dam. It is the same as described above for the 
concrete face rockfill alternative. 

Foundation Treatment 

For the central core rockfill dam, foundation treatment measures will be 
concentrated beneath the zone 1 core of the dam (the water barrier). As described for the 
concrete face alternative, foundation treatment beneath the remainder of a rockfill dam is much 
less important, except in areas of highly weathered rock or fault zones where seepage/piping or 
displacement concerns exist. The amount of foundation treatment required beneath the core will 
depend in large part on the quality of rock encountered. To minimize the potential for stress 
concentrations and differential cracking, rock excavation and dental concrete will be used to 
shape the bedrock surface so as to minimize abrupt changes, overhangs, etc. In addition, slush 
grouting may be needed in areas where the rock is highly fractured or jointed and poses a risk of 
the zone 1 piping into such discontinuities. As with the concrete face alternative, a combination 
of blanket (consolidation) and curtain grouting will be utilized to improve rock strength and 
create a low permeability zone beneath the core.  Given the presence of fracturing in the basalts 
and areas of poor rock quality, extensive grouting is envisioned in certain areas. For this 
Assessment, blanket grouting has been assumed for 30-foot depths and 10-foot centers over the 
entire footprint of the zone 1 core. In addition, a multiple row grout curtain is envisioned, with 
depths ranging from 60 to 450 feet on 10-foot centers. For cost estimating purposes, a two-row 
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curtain has been assumed, and the average grout take for the entire grouting operation is assumed 
to be 2 sacks of cement per lineal foot of drill hole. 

Additional Foundation Treatment for Embankment Dams 

The previous discussions of the two rockfill alternatives have described anticipated 
foundation treatment measures beneath the impervious barriers.  This section will describe 
additional foundation treatment measures applicable to both dams. 

Overburden Excavation 

As discussed under “Design Considerations,” it is difficult to determine at this 
level of design the amount of Ringold Formation to be removed.  For this assessment study, two 
variations were developed, and the “average” excavation used in the cost estimate. The first 
option involved complete excavation to bedrock beneath the entire footprint of both rockfill dam 
alternatives. This will positively reduce all uncertainties of foundation liquefaction, and would 
also help support the use of steeper rockfill slopes in later designs. This option is shown on 
Figures 43 and 44 as “Complete Excavation to Bedrock.” 

A second option is to excavate all of the overburden to bedrock beneath the 
upstream portions of both rockfill dam alternatives. This will ensure that the plinth and zone 1 
core are founded on competent bedrock, and that foundation treatment and grouting can be 
effectively accomplished. In addition, for the concrete face alternative, it would serve to 
minimize the potential for settlement of overburden that may cause cracking of the concrete face 
slab. For most of the downstream portion of both rockfill alternatives, the foundation excavation 
would be taken down to competent Ringold materials, envisioned to be the compact and 
sometimes indurated gravels and cobbles indicated at depth in the drill logs. By removing the 
finer grained lacustrine deposits in the upper portions of the Ringold, this would minimize 
foundation settlements and the possibility of liquefaction of silt or sand layers. This option is 
shown on Figures 43 and 44 as “Excavation to Competent Ringold.” Either of these options 
may prove to be the best choice once additional information is learned about the properties of the 
Ringold. Since either option appears defendable at this stage, the cost estimates were based on 
the average of a total excavation of overburden and excavation to competent Ringold. 
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Localized Overexcavation of Rock 

Due to the dipping nature of the basalt flows resulting from the folding in the 
Black Rock Valley, several different basalt flows, as well as sedimentary interbeds, will be 
encountered during foundation excavation.  The quality of rock at the contacts of these various 
flows is expected to be poor, and localized overexcavation to remove poor quality rock is 
anticipated. In addition, there will likely be some areas where only a thin veneer of basalt exists 
over an interbed. An example of this occurs in WIS drill hole DH-3 in the upper left abutment, 
where only about 22 feet of basalt overlies 33 feet of a silty clay interbed zone. In a case like 
this, depending on the height of the overlying embankment, it may be prudent to remove both the 
thin veneer of basalt and the interbed zone to found the embankment on a thicker and more 
competent basalt unit. This would minimize settlement, seepage, and potentially even 
liquefaction concerns. 

Right Abutment Fault Treatment 

There is insufficient information at this stage to positively confirm the presence 
and particularly the nature of the apparent fault beneath the right abutment. Such a fault zone 
could consist of a thick clayey gouge zone or perhaps a wide area of extensive shearing of rock 
units. A clayey fault zone might be fairly impermeable but might still be vulnerable to piping 
considering the high hydraulic heads due to this large dam. A highly fractured zone would raise 
issues of extensive seepage at the base of the right abutment. A combination of clay and 
fracturing might raise a concern about the clay piping into the fractured rock. Either clayey or 
fractured materials may not provide an ideal foundation for a plinth or even a clay core. 
The types of treatment considered for any fault zone uncovered will depend on the nature of the 
material exposed. Soft materials will require additional excavation to ensure that the plinth or 
core can be founded on a relatively firm foundation.  Fractured rock will likely require an 
increased amount of blanket and curtain grouting beneath the plinth or zone 1 core. In addition, 
a highly permeable fault zone may require the placement of impermeable soil materials upstream 
of the water barrier which would serve as an upstream blanket to reduce seepage and increase 
head losses. Downstream of the plinth or zone 1 core, such a pervious zone would likely be 
covered by a two-stage zone 2 and zone 3 filter/drain to minimize the potential for piping of any 
deteriorated rock or embankment materials into the rockfill shells. A very deep fault zone may 
even require some type of cutoff such as a secant pile wall to depth. 
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Miscellaneous Bedrock Treatment 

Special foundation treatment downstream (and perhaps upstream) of the plinth or 
the zone 1 core will be required in areas of particularly poor rock quality, which may include 
highly fractured rock, highly weathered or altered rock, or areas of faulting. In such locations, 
filters may need to be placed downstream of the plinth or core for a distance of about one-quarter 
of the water head. (If severe fracturing was encountered, perhaps a lean concrete or shotcrete 
blanket would first be placed on the foundation before filter placement.) The filters would 
consist of two stages, similar to zone 2 and zone 3 used behind the concrete face and zone 1 core. 
This method is envisioned to prevent any potential piping of poor foundation materials 
(particular fault gouge or weathered rock) into the coarse rockfill embankment.  Potential 
upstream treatment in areas of faulting or highly fractured rock might be to locally increase the 
width of the plinth or core, perform additional grouting, or even place an impervious blanket for 
a distance upstream of the plinth or core. 

Small Embankment Dams 

Design Considerations 

The same design considerations that were discussed for the larger dam 
alternatives also apply to the smaller dam alternatives. 

Concept Description 

The dams impounding the small reservoir are still very large embankments and 
the previous discussions of the large reservoir options also apply to the small dams. For all dam 
types being considered for the small reservoir size, the top of normal water surface (top of active 
conservation) is set at elevation 1707.0 to store 800,000 acre- feet. The maximum reservoir water 
surface, assuming full storage of the Probable Maximum Flood above the normal water surface, 
corresponds to elevation 1712.0. The only difference between the large and small dams is their 
crest elevation.  A comparison of the large and small embankment dams is shown in Table 14 
below. 

48
 



 

 

 

    
   

    
    

    

    

 
 
  

 
 
 
 
   
  
  

 
 

 

 

 
   
 
  


 

Table 14. Comparison of Large and Small Embankment Dams 

Alternative Crest Elevation 
(feet) 

Crest Length 
(feet) 

Dam Height* 
(feet) 

Concrete Face Rockfill – Large Reservoir 1790 6,615 760 
Concrete Face Rockfill – Small Reservoir 1722 6,255 692 

Central Core Rockfill – Large Reservoir 1785 6,590 755 

Central Core Rockfill – Small Reservoir 1717 6,220 687 
*Note: Dam height is the maximum structural height (from crest of dam to bottom of foundation 
excavation) 

A plan view and typical sections of both small dam alternatives are presented in 
Figures 45 (concrete face rockfill dam) and 46 (central core rockfill dam). 

Large Roller Compacted Concrete (RCC) Dam 

Design Considerations 

Roller Compacted Concrete (RCC) is a no-slump concrete that is placed by earth-
moving equipment and compacted by vibrating rollers in horizontal lifts up to 12 inches thick. 
The materials used for RCC are the same as those used for conventional mass concrete and 
include water, cementitious materials (cement and pozzolan), admixtures, and fine and coarse 
aggregate. RCC was selected for the concrete dam alternative instead of mass concrete because 
it is more economical for wide canyons.  The upstream and downstream faces of the dam would 
be slip-formed conventional concrete that would serve as forms for the RCC placement.  Crack 
inducers and waterstops would be placed to form contraction joints. The dam would have a 
drainage gallery, and formed drains would be drilled from the top of the dam to the gallery 
located near the upstream face to intercept leakage through the lift lines. 

Concept Description 

The dam crest elevation was established to contain the maximum reservoir 
resulting from storing the PMF with six feet of freeboard to the top of the parapets.  This set the 
top of dam at elevation 1781.0 and top of parapets at elevation 1784.0. The crest width would be 
20 feet, which is typical for RCC gravity dams, and the downstream slope would be 0.75:1 
starting at the downstream edge of the crest. A cursory stability analysis run to validate that the 
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downstream slope of 0.75:1 provided sufficient weight for stability identified that internal drains 
would be important for stability. Bonding mortar at each lift line was included in the estimate 
based on the large surface area and assuming that the preferred “8 hour cure time” between lifts 
would likely not be met.  A plan view and typical sections of the large RCC dam alternative are 
presented in Figures 47 and 48. 

Contraction joints were located at 50 foot spacing and waterstops were 
incorporated into the upstream face of the dam at all joints. Galleries were located near original 
ground to provide drainage by gravity flow. The formed drains into the galleries were assumed 
to be spaced at 10-foot centers. 

A cement content of 275 lbs/yd3 with 40 percent fly ash and 60 percent cement 
was selected for the RCC mix.  Aggregate was assumed to be hauled from either the Columbia 
River or Yakima River area due to the anticipated high cost of on-site processing of the Ringold 
Formation.  An RCC test section was assumed to be constructed which would later be used as a 
thrust block for the outlet works. 

Foundation Treatment 

The RCC dam requires a competent rock foundation under the entire footprint of 
the dam. Foundation excavation was assumed to the top of competent rock based on available 
geologic data which results in 200 feet of excavation towards the right abutment.  It was assumed 
that 10 feet of rock would need to be removed from the overall footprint to reach competent 
material. 

Foundation drainage and grouting was patterned in accordance with standard 
Reclamation criteria. Adits were assumed into the right abutment for grouting and drainage of 
the shear zone and foundation grout takes was assumed to be 2 sacks of cement per lineal foot of 
drill hole. 

Small Roller Compacted Concrete (RCC) Dam 

The small RCC dam is still a very large dam and previous discussions of the large 
reservoir option also apply to the small reservoir option. The only difference is the top of dam 
will be set at elevation 1715.0 and top of parapets at elevation 1718.0. A comparison of the large 
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and small RCC dams is shown in Table 15 below.  A plan view and typical sections of the small 
RCC dam alternative are presented in Figures 49 and 50. 

Table 15. Comparison of Large and Small RCC Dams 

Alternative Top of Dam Crest Length Dam Height* 
Elevation (feet) (feet) 

(feet) 

Large Reservoir 1781 6,695 751 
Small Reservoir 1715 6,200 685 

*Note: Dam height is the maximum structural height (from top of dam to bottom of foundation 
excavation) 

Spillway 

During the technical site review (Appendix A), the project team viewed the WIS 
proposed saddle dam/spillway location on the south side of the reservoir.  Although the saddle 
dam/spillway location appeared feasible, there was concern that significant channel 
improvements including modification or replacement of an existing bridge on State Highway 241 
would be required to safely carry any spillway discharge to Dry Creek.  There is also some 
concern about the environmental impacts of channeling discharges from Black Rock Reservoir 
into Dry Creek that would eventually find their way to the Yakima River.  Because of these 
concerns, Reclamation investigated the possibility of storing the Probable Maximum Flood 
(PMF) in the reservoir instead of constructing appurtenant structures to handle the flood.  The 
fact that this is an offstream storage reservoir with a large surface area, led to the decision to 
raise the dams to store the PMF volumes identified in the Hydrologic Hazard section of this 
report (Appendix C), thus eliminating the need for a spillway. For the large dam, the increase in 
height for storage of the winter PMF in the reservoir was 3 feet.  For the small dam, the increase 
in height for storage of the winter PMF was 5 feet. 

Low Level Outlet Works 

The low level outlet works is a dam safety feature that will evacuate the reservoir in the 
event of an emergency, spilling flows into the normally dry Dry Creek.  The outlet works were 
sized to meet Reclamation's reservoir evacuation criteria outlined in ACER Technical 
Memorandum No. 3 [13]. Trashracks were provided at the river outlet works intakes; however, 
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fish screens were not provided since this outlet would be used infrequently for emergency 
evacuation only.   No separate detailed designs were prepared for the outlet works for the small 
reservoir, but rather, qua ntities were reviewed and a judgment made that costs for the small 
reservoir outlet  works options would be about 95 percent of the costs of the outlet works for the 
large reservoir options.  
 
  Outlet Works for Embankment Dams  
 
  The outlet works for the embankment dams was located on the left (north) 
abutment as opposed to the right (south) abutment  because the right abutment has what is 
perceived to be a significant shear zone. The right abutment would result in a shorter distance,  
however tunneling through this material was considered too risky without additional data.   
Concrete thicknesses for the conduits were based on other Reclamation projects with features of 
similar sizes.   The upstream conduit was steel- lined due to extreme pressures and potentially 
weak geology (fractured rock).   Steel pipe thicknesses were sized to handle full reservoir 
pressures. The downstream steel pipe was assumed to be buried for support in lieu of using 
concrete or steel structural support.   An emergency fixed-wheel gate housed in a gate chamber at 
the bottom of a vertical shaft was selected to reduce the length of the pressure pipe through the 
dam.  See Figures 51 and 52 for plans and sections of the proposed low level outlet works for the 
large and small embankment dams respectively.  
 
  The outlet works discharge is controlled by two 108- inch diameter jet flow gates. 
These gates were chosen and sized based on velocities which could be safely tolerated without 
special fabrication requirements.   In consideration of the anticipated limited use of the outlet 
works, a plunge pool stilling basin, lined with impervious material and riprap, was selected in 
lieu of a conventional concrete stilling basin  to reduce costs.  The basin size was estimated using  
equations currently being developed via a research project with Reclamation’s Water Resources 
Research Laboratories.  Large concrete thrust blocks are required and were sized with a factor of 
safety of 2.0 to handle anticipated thrust loads at the pipe bends.  
 
  Outlet Works for RCC Dam  
 
  The intake for the outlet works for the RCC dam alternative was located on the 
upstream face of the dam near its right abutment.  Because the outlet works would be constructed 
within the dam structure itself, it was located near the right abutment to reduce its length.   The 
outlet works intake structure would have trashracks and an emergency fixed-wheel gate.  The 
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downstream steel pipe was assumed to be buried for support in lieu of using concrete or steel 
structural support. The outlet works discharge is controlled by two, 108- inch-diameter jet flow 
gates. In consideration of the anticipated limited use of the outlet works, a plunge pool stilling 
basin, lined with impervious material and riprap, was selected in lieu of  a conventional concrete 
stilling basin to reduce costs.  Large concrete thrust blocks are required and were sized using a 
safety factor of 2.0 to handle anticipated thrust loads at the pipe bends.  See Figures 48 and 50 
for plans and sections of the proposed low level outlet works for the large and small RCC dams 
respectively. 

Highway and Utility Relocations 

The proposed Black Rock Reservoir will inundate up to 13.5 square miles of Black Rock 
Valley including State Highway 24 (SH24), a buried fiber optic line along SH24, and two 
overhead 115-kV lines on H-frame type wood-pole supports.  For this Assessment, SH24 was 
assumed to be relocated from the valley floor and the transmission lines removed and routed 
along the new SH24 alignment.  The existing buried fiber optic line would be abandoned in place 
and a new line would be run along the new SH24 alignment. 

Design Considerations 

The WIS Final Report [2] relocated SH24 to the south of the reservoir in the 
Rattlesnake Hills and indicated that residents of Black Rock Valley would prefer a northern 
relocation.  For this study, Reclamation also relocated SH24 to the south of the reservoir because 
topography on the north side of the reservoir is not conducive for this road relocation.  A north 
side valley alignment would require several bridges to span over existing draws or the road 
would need to be constructed on land currently within the Yakima Firing Center Military 
Reservation.  The bridges would add significant cost to the road relocation and construction on 
the firing center raises security concerns and the possibility of encountering unexploded 
ordinance during construction. 

Concept Description 

The selected alignment for the relocated SH24 is similar to the alignment in the 
study by WIS [2], however, since the aerial topography provided for this study is more detailed 
than the USGS topographic maps that were used by WIS, a more refined horizontal alignment 
and vertical profile were defined.  The alignment was adjusted in order to avoid some of the 
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difficult terrain encountered and to improve the crossing over Rattlesnake Hills.  In addition, the 
alignment was straightened and larger horizontal curves were included in order to accommodate 
a 50-70 mph speed limit.  Also, the vertical profile was adjusted in order to fo llow the existing 
terrain and to better balance cut and fill volumes. Even with these modifications, large cut and 
fill areas were encountered along the proposed alignment which significantly affected the 
estimated cost of this road relocation. 

The selected alignment consists of approximately 11.8 miles of relocated 
highway. See Figures 53 and 54. The road cross-section is typically 40-feet wide with two 12­
foot lanes and 8-foot wide shoulders on each side, and consists of a 9- inch base course and 6 
inches of asphalt concrete surfacing.  Guardrail is provided on either side of the road when the 
height of embankment exceeds 10-feet.  The width of the road is increased by at least 4 feet 
when guardrail is provided. Therefore, when guardrail is provided on both sides the road width 
is increased to 48 feet minimum.  The horizontal alignment has a minimum road centerline 
radius of 4,000 feet, and the vertical alignment uses a maximum grade of 7 percent.  The fill and 
cut slopes vary from 6:1 to 2:1 depending on the height of the cut or fill.  The design speed is 70 
mph for level terrain, and 50 mph for mountainous terrain. 

Construction Considerations 

Foundation treatment : The potential for varying rock quality and faults within the 
foundation for Black Rock Dam will necessitate a flexible working relationship with the 
contractor. Additional excavation will be required in some areas while additional treatment 
measures such as dental concrete, slush grouting, and filter blankets, will be required in other 
areas. These locations can not be identified on design drawings and will need to be determined 
during construction. 

Depth of Ringold excavation: If the final design founds part of the dam on competent 
Ringold Formation, the field staff and designers will need to carefully evaluate the surface of the 
exposed Ringold and possibly conduct explorations during construction in order to determine a 
suitable depth of excavation. It is envisioned that only the lower portion of Ringold will provide 
a satisfactory foundation for much of the embankment. 

Embankment compaction: Due to the high seismicity, it will be critical to ensure that all 
embankment zones are compacted to maximum practicable densities in order to preclude 

54
 



 

 

 
 
 

 
 
 

 
 
 

 
 

  
 
  
 
 

 


 

liquefaction. Close inspection and testing will be necessary to ensure proper moisture contents 
and densities are being achieved. 

Random fill zones: As shown on the drawings, a large random fill zone will be located 
within the downstream portion of the rockfill embankment to utilize materials from required 
excavation. It is anticipated that these materials will vary widely in composition. These 
materials will be excavated and stockpiled separately into two general categories – fine-grained 
and coarse-grained materials.  The finer grained materials will be placed in thinner lifts and 
compacted by tamping rollers while the coarser materials will be placed in thicker lifts and 
compacted by vibratory rollers. As both excavation/stockpiling and fill placement operations 
proceed, careful attention will need to be paid to ensure that these random fill materials are 
properly classified, moisture control is optimized, and the proper method of compaction is used 
to ensure a thoroughly compacted zone. 

Staged construction: To gain additional knowledge of the site prior to issuing a full 
contract, as well to optimize scheduling of the construction work, a staged construction could be 
considered. A first stage could include foundation excavation and stockpiling, and possibly 
foundation grouting. A second stage would include the bulk of the earthwork placement. 

Highway Relocation:  Detours should not be necessary as long as the existing SH24 can 
be left in place during the construction of the relocated highway alignment. Disruptions to traffic 
on SH24 and SH241 will occur when the relocated alignment is connected to the existing 
highways. The excavation was assumed to be mostly in bedrock and therefore drilling and 
blasting will be required. 

VIII. Outflow Conveyance System 

Design Considerations 

During their reconnaissance study, WIS investigated several options to deliver water 
from Black Rock Reservoir to the Roza Canal and all delivery options included a multi- level 
intake to selectively withdraw water from the reservoir.  For this assessment study, outflow 
conveyance options that deliver water to the Roza Canal at MP 22.6 (near the intersection of 
SH24 and Roza Canal) were considered.  A design flow capacity of 2,500 cfs was selected for 
the outflow conveyance based on the assumption of providing the Roza and Sunnyside 
Divisions’ entire water supply from the Columbia River in lieu of Yakima River.  This amounts 
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to an instantaneous flow of about 2,362 cfs plus an allowance for other entities whose main 
conveyance facilities are in the vicinity of the Roza Canal. 

Hydraulic Design 

The initial outflow conveyance system from Black Rock Reservoir to the Roza 
Canal investigated during this Assessment consisted of an 18-foot-diameter tunnel and a 15.5­
foot-diameter pipeline through Moxee Valley along SH24.  For this alignment, the best surge 
tank site was located where the conveyance was still in basalt bedrock, about 10 miles from 
Black Rock Reservoir, and about 8 miles from Roza Canal.  However, transient analyses of this 
arrangement indicated that the surge tank was located too far from the proposed Black Rock 
Powerplant at Roza Canal to prevent negative downsurge pressures from occurring in the 
pipeline and tunnel when the wicket gates on the Francis turbine closed in 60 seconds or less. 
Attempts to mitigate the negative pressures by slowing down wicket gate closure times led to 
unreasonable gate closure times near 10 minutes. 

To maintain the valley alignment and prevent negative downsurge pressures, use 
of a synchronous bypass with the Francis turbine, or use of a Pelton turbine in lieu of the Francis 
turbine were considered. The use of a synchronous bypass where a valve opens at the same time 
as the wicket gates close upon load rejection could minimize and/or eliminate the negative 
downsurge pressure.  However, the design would rely on a mechanical and/or electrical means to 
open the valve. While this may be technically feasible, Reclamation's current practice is to not 
rely on mechanical devices to prevent detrimental transient pressures because we consider the 
risks associated with a synchronous bypass failure (valve failure and/or valve reaction lag time) 
to be unacceptable. 

Another method to mitigate the downsurge pressures is through the use of a 
Pelton turbine in lieu of the Francis turbine.  Pelton turbines are easier to put into a system with 
transient problems because upon load rejection, deflectors aim the water away from the turbine 
wheel, maintaining flow without prolonged overspeed conditions which are harmful to the 
generator.  The flow through the Pelton turbine can thus be reduced very slowly, preventing or at 
least lessening high transient pressures.  However, a Pelton turbine is not suitable for the low 
head acting on the outflow conveyance system.  At low reservoir water surface elevation of 1500 
feet, the static head, without including friction loss through the tunnel and pipe is 330 feet.  The 
heads typically required for Pelton turbines to be economical are approximately 500 feet and 
higher. 
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A canal through the Black Rock and Moxee Valleys was also investigated but 
topographic features in these valleys preclude the economic use of a canal to deliver water to the 
Roza Canal.  On the west side of Black Rock Reservoir, the ground is at approximate elevation 
1800.0 feet and then slopes gradually down to Roza Canal.  In order to make deliveries at low 
reservoir, elevation 1500 feet, a long tunnel would be needed to convey water to a point in the 
Moxee Valley where the ground is at or below elevation 1500 feet. This location is close to the 
Roza Canal so the canal length would be small compared to the tunnel length and any cost 
savings from canal construction would be offset by the tunnel construction.  In order to reduce 
the length of the tunnel and increase length of canal, a pumping plant would be required to lift 
water from Black Rock Reservoir over the high point between the Black Rock and Moxee 
Valleys 

In the end, Reclamation decided to reduce the distance between the powerplant 
and surge tank to mitigate the downsurge pressures.  This required moving the outflow alignment 
out of the valley floor. A route following the southern edge of the Yakima Ridge Mountains was 
analyzed and found to work for the pressures and flows of the outflow system. The tunnel and 
pipeline diameters were sized using the maximum flow of 2,500 cfs and turbine flow of 1,500 cfs 
as explained in the Black Rock Outlet Facility section of this report.  A Black Rock Reservoir 
elevation of 1500.0 feet (Top of Inactive) was used to calculate the maximum downsurge, to size 
the tunnel and pipeline diameters, and to size the surge shaft.  A Black Rock Reservoir elevation 
of  1775.0 feet (Top of Active) was used to calculate the maximum pressure at the powerplant 
and to determine the elevation required at the top of the surge shaft.  The required minimum 
water surface, or hydraulic grade line at the Black Rock Powerplant was established at elevation 
1364.0 feet.  This hydraulic grade line enables the water to be delivered to the Sunnyside 
Powerplant without the need for an intermediate pumping plant. 

To accommodate surge shaft requirements, the outflow conveyance system was 
aligned as shown in Figures 55 and 56.  The plan and profiles are based on USGS topographic 
maps because this alignment is outside the contour data developed from the aerial 
photogrammetry. The 17-foot-diameter tunnel begins southeast of Taylor Ranch on the north 
side of Black Rock Reservoir and parallels the southern edge of Yakima Ridge for approximately 
14 miles to reach the 40-foot-diameter surge shaft location.  After the surge shaft, the tunnel 
angles out of the mountains and ends on the north side of SH24 where it transitions to a 17-foot­
diameter buried steel pipe that crosses under SH24 and runs to Black Rock Powerplant.  The 
distance from the surge shaft to the powerplant for this alignment is approximately 19,000 feet 
(about 3.5 miles). 
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The following factors and assumptions were used for the hydraulic and transient 
analysis of the 2,500 cfs outflow conveyance system: 

Tunnel Design Flow: 2,500 cfs 
Turbine Design Flow: 1,500 cfs 
Colebrook White Rugosity Value: 0.002 
Downsurge pressures: No negative pressures. 
Required HGL for Sunnyside Diversion: El. 1364.0 
Wicket gates closing time: 60 seconds 

The tunnel was sized using the Colebrook and White Rugosity value of 0.002 as 
listed in Reclamation's Design Standards No. 3 [11] for concrete lined tunnels and checked using 
the Hazen Williams equation and a coefficient of 120.  The hydraulic grade line at Roza Canal 
for a 17-foot-diameter tunnel and steel pipe at the design flow of 2,500 cfs is approximately 
elevation 1368 at minimum reservoir water surface elevation of 1500 feet. 

A transient analysis was performed using Reclamation’s Transient Analysis for 
Pipe Systems (TAPS). The transient analysis showed that at the full design flow of 2,500 cfs, 
large negative downsurge pressures would occur if a surge relief device was not within 2,000 
feet of the powerplant.  However, using the turbine design flow of 1,500 cfs, the surge relief 
point could be farther upstream from the powerplant and the distance of 19,000 feet between 
surge shaft and powerplant was determined to be acceptable.  The surge shaft diameter was set at 
40 feet to prevent dewatering and the top of the surge shaft was set at elevation 1900 feet to 
prevent overtopping during a unit load rejection.  Both the high and low Black Rock Reservoir 
elevations were analyzed to get the worst-case upsurge and downsurge conditions, respectively. 
The maximum hydraulic grade line at the powerplant was determined to be elevation 1950 feet 
which converts to 810 feet of pressure based on a pump/pipeline centerline elevation of 1140 
feet.  See Figure 57 for a graphical representation of the hydraulic grade lines for the Outflow 
Conveyance System. Transient analyses using a turbine flow of 900 cfs were not completed 
during this study. 

Concept Description 

In Black Rock Reservoir, a single- level intake at elevation 1500 feet was sized for the 
outflow conveyance system.  A multi- level intake was not considered for this study because no 
specific water quality objectives have been identified for the irrigation water and there are no 
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downstream fish water quality considerations.  Fish screens were included on the outlet structure 
to prevent fish that may be stocked in the reservoir from migrating into the Yakima Basin.  Fish 
screen sizing criteria was assumed to be the same criteria used to size the intake structure at 
Priest Rapids Reservoir. The fish-screened intake assumed for this study is a half-cylinder 
shaped screen supported on a reinforced concrete slab.  An air burst backwash system is included 
for cleaning of the screens and bulkhead gates and guides are included for dewatering the 
outflow conveyance system during emergencies. 

The outflow tunnel design considerations are similar to the inflow tunnel design 
considerations noted in the Inflow Conveyance section of this report. The steel pipe earthwork 
quantities between the downstream tunnel portal and Black Rock Powerplant were calculated 
based on the Outflow Pipe Trench Section shown on Figure 56.  At the deep excavation for the 
downstream tunnel portal, the earthwork quantities assumed 10 foot benches every 20 feet in 
depth. 

Construction Considerations 

Pipe Fabrication: Steel pipe sections 16-feet in diameter and greater will have to be 
transported in pieces by truck or rail and welded together and pressure tested in the field. 

Tunnel Excavation:   The potential for varying rock quality encountered during tunnel 
excavation will necessitate a flexible working relationship with the contractor. Differing ground, 
water and gas conditions from those anticipated will affect the tunnel construction. Based on 
current knowledge of the tunnel alignment, bedrock will consist of a series of basaltic lava flows 
and associated interflow sediments. The basaltic portion of the tunnel will be in rock which will 
likely vary structurally and texturally from massive nonvesicular to highly vesicular and flow-
breccia types. Soft, relatively uncemented interflow sediments will also likely be encountered. 
A number of shear zones, consisting of fractured rock with soft gouge materials may also be 
encountered during tunneling. 

IX. Black Rock Outlet Facility 

The proposed Black Rock Outlet Facility is located adjacent to the Roza Canal (MP 22.6) on the 
southeast corner of the Roza Canal and SH 24 intersection.  The facility includes a powerplant, 
bypass structure to permit water deliveries when the unit is not on line or to pass flows in excess 
of powerplant design flows, flowmeter, and manifold piping and valving for pressure pipe 
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diversions to the Roza and Sunnyside Irrigation Districts.  Reclamation selected this location 
based on its position within the Roza and Sunnyside delivery systems, proximity to Black Rock 
Reservoir, and ease of access from SH24.  See Figures 1 and 60. 

Design Considerations 

Two powerplant design flow options were developed to account for at least two of the 
possib le delivery scenarios to the Roza and Sunnyside Irrigation Districts.  Option 1 would pass 
all water from Black Rock Reservoir through the powerplant and/or bypass structure into a 
modified Roza Canal before being delivered to Roza and Sunnyside water users.  Option 2 
would require a smaller capacity powerplant because bifurcations upstream from the plant would 
provide pressurized pipeline water deliveries to Roza water users north of the delivery point, and 
all Sunnyside water users. Although the peak design flow of the outflow system is 2,500 cfs, the 
powerplant for Option 1 was designed for a flow of 1,500 cfs, and the powerplant for Option 2 
was designed for a flow of 900 cfs.  This was done so that the plants could be operated at full 
capacity for most of the irrigation season (April through October) and to reduce equipment costs.  
Reclamation selected a 1,500 cfs turbine design flow for Option 1 based on providing the Roza 
and Sunnyside District's entire water supply from the Columbia River in lieu of Yakima River 
and it is representative of their combined April Yakima River water rights.  The 900 cfs turbine 
design flow was selected for Option 2 assuming water for Sunnyside and Roza water users north 
of MP 22.6 would be diverted upstream from the powerplant and is representative of anticipated 
deliveries to Roza water users south of MP 22.6 (885 cfs).  The bypass structure for both options 
was sized to pass the total outflow design flow of 2,500 cfs. The two distribution scenarios are 
shown schematically in Figures 58 and 59.  Other combinations of one district's water being 
delivered to the canal while the other district's water is bifurcated upstream from the powerplant 
are possible but were not evaluated during this study.  Future power operations studies should be 
conducted during the feasibility design to better define the rated capacity of the plants. 

Black Rock Reservoir operating water surface elevations range from a low of 1500 feet to 
a high of 1775 feet. The water surface elevation in the Roza Canal at MP 22.6 was assumed to 
be approximately 1170 feet.  The steady state head at the Black Rock Outlet Facility (measured 
from canal water surface) ranges from a low of 198 feet to a high of 477 feet.  The powerplant 
design head for turbine sizing was assumed to be the average of the steady state head.  Details 
and quantities for the 1,500 cfs powerplant and 2,500 cfs bypass structure were developed during 
this study but no detailed layout or transient study of the 900 cfs powerplant was prepared.  For 
the 900 cfs powerplant option, the bypass was conservatively sized for the full outflow capacity 
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to provide a means of bypassing the powerplant and pressurized water deliveries. This sizing 
should be reviewed and revised as necessary during the feasibility design. Quantities used to 
estimate the cost of the 900 cfs powerplant and 2,500 cfs bypass structure were obtained by 
reducing the excavation and concrete quantities for the reduced unit submergence and adjusting 
major mechanical items. A comparison of the 1,500 cfs and 900 cfs plants is shown in Table 16.  

Table 16.  Black Rock Powerplant  Unit Data 

Unit Data 1,500 cfs Powerplant 900 cfs Powerplant 

Number/Type of Units: 1 Francis 1 Francis 
Design Discharge: 1,500 cfs 900 cfs 

Design Head: 338 feet 338 feet 

Speed: 327 rpm 400 rpm 
Assumed Unit Efficiency: 90 percent 90 percent 

Power Output at Design Head: 38 MW 23 MW 

Min. Turbine Submergence 30.5 feet 25 feet 
Max. Scroll Case Dimension 23.5 feet 19.0 feet 

Bottom of Draft Tube El. 1118.8 El. 1128.3 

Turbine Guard Valve: 108-inch spherical 84-inch spherical 

Concept Description 

The Black Rock Powerplant is an indoor type plant with a structural steel superstructure 
enclosed with concrete masonry walls. The intermediate and substructure are reinforced 
concrete. The powerplant consists of a service bay and a single unit bay. The powerplant and 
bypass structure share the same superstructure but are separated structurally by an expansion 
joint.  The Bypass Structure houses four 84- inch sleeve valves to dissipate head.  Each sleeve 
valve discharges into a 33-foot-diameter by 20-foot high stainless steel- lined stilling chamber.  
One 90-ton overhead traveling crane is provided to handle the powerplant and bypass electrical 
and mechanical items.  See Figures 61 though 65 for general arrangements of the powerplant and 
bypass structure. 

The guard valves selected for the turbines and sleeve valves are spherical valves. 
Spherical valves are fully ported valves designed for high velocities and high pressures.  Because 
they are designed for high velocities, smaller valve diameters can be used in larger diameter 
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pipe. Because of the large valves needed for these facilities, they would most likely be shipped 
in parts with the final assembly and testing being done in the field. 

Steel Piping for the tunnels, manifolds, and penstocks was designed in accordance with 
AWWA M11 [9] and ASCE Manuals and Reports on Engineering Practice No. 79 [10].  The 
large diameter tunnel liners and high pressure manifolds were designed with ASTM A572 Grade 
50 steel plate. All other manifolds, penstocks, and outlet works piping were fabricated from 
ASTM A36 steel plate. 

A concrete- lined, open-channel outlet transition structure was sized to convey the outlet 
flows into the Roza Canal.  The service yard was sized to permit mobile crane access around the 
structures and a 7-foot chain link fence was provided around the yard for security.  See Figure 
60. 

The Black Rock Powerplant utilizes standard 5 kV non-segregated bus and vacuum type 
unit circuit breakers. Incoming power was assumed to be from a tap on the Reclamation power 
line about 1,000 feet from the Black Rock Outlet Facility.  For this Assessment, Reclamation 
assumed that this is a 34.5-kilovolt line that originates at the existing Roza Powerplant 
switchyard. The line tap will be a wood-pole tap structure.  A 75-foot by 100-foot switchyard is 
located within the outlet facility service yard.  The switchyard will include a transformer, circuit 
breakers, and disconnect switches.  The use of SCADA equipment was not included in the study. 

Construction Considerations 

Canal Bypass:   The need for a temporary canal bypass was assumed in Reclamation’s 
estimates. Upstream and downstream earthen cofferdams with geomembrane linings would be 
constructed in order to connect the transition structures to the canals. Three 9-foot-diameter 
corrugated metal pipes between the cofferdams would permit canal operation during 
construction. 

X.  Delivery Systems 

Roza Division Delivery System 

Options to deliver Black Rock water from MP 22.6 of the Roza Canal to water users 
within the Roza Irrigation District were evaluated by Reclamation's Pacific Northwest 
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Construction Office.  The results of their evaluation are documented in the report entitled 
Preliminary Assessment of Black Rock Delivery System for Roza, Terrace Heights, Selah-
Moxee, and Union Gap Irrigation Districts [3].  At the Black Rock Outlet Facility location, 215 
cfs of water delivery is required to Roza water users located upstream (north) from MP 22.6, and 
885 cfs of water delivery is required to Roza water users located downstream (south) from MP 
22.6. Upstream deliveries are proposed to be made by one of two methods:  1) Bifurcation of a 
steel pipe off the outflow conveyance pipe upstream of the new Black Rock Powerplant, or 2) 
Pass all Roza water through the Black Rock Powerplant and bypass structure and construct a 
canal-side pumping plant to lift water to a new high pressure distribution pipeline to supply the 
Roza-North water users. 

Sunnyside Division Delivery System 

Options to deliver Black Rock water from MP 22.6 of the Roza Canal to water users 
within the Sunnyside Irrigation District were evaluated by Reclamation's Pacific Northwest 
Regional Office.  The results of this evaluation are documented in the report entitled Preliminary 
Assessment of Black Rock Delivery System for Sunnyside Division [4].  Two methods of 
delivery were evaluated: 

• Option 1: Bifurcation of a steel pipe off the outflow conveyance pipe upstream 
of the new Black Rock Powerplant.  

• Option 2: Pass all Sunnyside water through the Black Rock Powerplant and 
bypass structure and modify the Roza Canal for the higher flows. 

Sunnyside Division Delivery Option 1 – Hydraulic Design Considerations 

For this option, a pipe would bifurcate off the outflow conveyance pipe directly 
upstream of the new Black Rock Powerplant.  This pipeline is a continuation of the outflow 
conduit from Black Rock Reservoir and will be subject to the pressures associated with the 
reservoir fluctuation. The alignment begins by generally following the Roza Canal across 
orchards to the top of Konnowock Pass, and then following Konnowock Pass Road down to 
Sunnyside Canal. At the Sunnyside Canal, a powerplant and bypass structure would be 
constructed to dissipate the excess 435 feet of head.  The pipeline diameter was sized using a 
flow of 1,262 cfs, while the design of the turbine was based on a flow of 900 cfs.  This was done 
so that the plant could be operated at full capacity for most of the irrigation season (April 
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through October) and to reduce equipment costs. The 900 cfs turbine design flow was selected 
based on providing the Sunnyside District's entire water supply from the Columbia River in lieu 
of Yakima River and is representative of their April Yakima River water rights. 

The Black Rock Reservoir elevation of 1500.0 feet (Top of Inactive ) was used to 
calculate maximum downsurge pressures, and the Black Rock Reservoir elevation of 1775 feet 
(Top of Active) was used to calculate the maximum pressure at the powerplant. The following 
factors were used for the hydraulic and transient analysis for the Sunnyside Pipeline: 

Pipeline Design Flow: 1,262 cfs 
Turbine Design Flow: 900 cfs 
Hazen Williams Coefficient: 135  (Friction Loss) 
Pipeline Diameter: 12 feet 
Downsurge pressures: No negative pressures. 

The transient analysis of the Sunnyside Powerplant and pipeline from Black Rock 
Powerplant showed that closing the turbine wicket gates at Sunnyside Powerplant in 60 seconds 
would result in negative downsurge pressures at approximate Station 206+00.  In order to keep 
the downsurge pressures from being negative, the wicket gate closure time was increased to 68 
seconds. Other options that were evaluated to address the negative pressures are shown in Table 
17. 

Table 17.  Sunnyside Pipe Options 

Option 
Diameter 

feet 
Turbine design flow 

cfs 
Wicket gate closure time 

seconds 

1 12 900 68 
2 12 700 60 

3 14 900 60 

The maximum elevation of the hydraulic grade line at the pumping plant was 
determined to be El. 2144 feet which converts to 1,272 feet of pressure based on a pump/pipeline 
centerline elevation of 872 feet.  The effects of the Sunnyside transient pressures at Black Rock 
Powerplant and the rest of the system are less than the transient pressures generated by Black 
Rock Powerplant. Future Studies should analyze the effects of both powerplants shutting down 
at the same time. 
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The use of in- line generators to reduce head in the Roza and Sunnyside pressure 
delivery systems was considered. This would recover power and allow a reduced head class pipe 
downstream of this facility, saving substantial money on the pipe. In- line units have been used 
for about 15 years by the Yakima-Tieton Irrigation District and have provided reliable service. 
Cursory investigation revealed that in- line generators with flow and head ranges required for the 
Sunnyside and Roza deliveries are not in common production. Also, there would be transient 
problems which would be difficult to estimate, as they would be compounded by other transients 
from other units on the same pipe system.  Therefore in- line generators were not considered at 
this study level. 

Pressure reduc ing systems using valves or orifices are available from 
manufacturers in the flow and head ranges required; however, they were not included herein 
because of reliability concerns with regard to preventing the system pressure getting beyond the 
valves. If pressure reducing systems were to be used, it would be necessary to insure bypass 
around them could not be installed.  Also, protection from misoperation would be needed to 
insure the downstream pipe would never see full reservoir head. While not included in this 
study, in- line generators and pressure reducing systems can be addressed in future studies. 

XI.  Sunnyside Powerplant and Switchyard 

The proposed Sunnyside Powerplant, Bypass and Switchyard are located adjacent to the 
Sunnyside Canal near its intersection with Konnowock Pass Road.  The Sunnyside Powerplant is 
similar in arrangement to the proposed Black Rock Powerplant arrangement.  Details and 
quantities for the 900 cfs powerplant at the end of the pipeline delivery option (Sunnyside 
Delivery Option 1) and 1,250 cfs bypass structure were developed but no detailed layout of the 
900 cfs powerplant at the end of the canal delivery option (Sunnyside Delivery Option 2) was 
completed for this study.  A comparison of the two turbine units is shown in Table 18.  

Concept Description 

The Sunnyside Powerplant is an indoor type plant with a structural steel superstructure 
enclosed with concrete masonry walls. The intermediate and substructure are reinforced 
concrete. The powerplant consists of a service bay and a single unit bay.  A 125-ton overhead 
traveling crane is provided to handle the powerplant electrical and mechanical items. See 
Figures 67 through 69. 
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The Sunnyside Bypass Structure is a separate indoor structure with a reinforced concrete 
substructure and a structural steel superstructure enclosed with concrete masonry walls. The 
Bypass Structure houses two 84-inch sleeve valves to dissipate head.  Each sleeve valve 
discharges into a 33-foot-diameter by 20-foot high stainless steel- lined stilling chamber. See 
Figures 70 and 71.  The bypass structure discharges into a 12-foot-diameter steel pipe that 
discharges into the riprap- lined outlet transition channel that carries powerplant and bypass flows 
to the Sunnyside Canal. 

Table 18.  Sunnyside Powerplant Unit Data 

Unit Data Pipeline Delivery 
Option 1 

Canal Delivery 
Option 2 

Number/Type of Units: 1 Francis 1 Francis 
Design Discharge: 900 cfs 900 cfs 

Design Head: 435 feet 221 feet 

Speed: 400 rpm 300 rpm 
Assumed Unit Efficiency: 90 percent 90 percent 

Power Output at Design Head:  29.5 MW 15 MW 

Min. Distributor Submergence 
(Negative if distributor is above tailwater)

 + 10.6 feet - 1.1 feet 

Max. Scroll Case Dimension 19.4 feet  20.5 feet 

Bottom of Draft Tube El. 859.2 El. 854.5 

Turbine Guard Valve: 78-inch spherical 84-inch spherical 

The service yard was sized to permit mobile crane access around the structures and a 7­
foot chain link fence was provided around the yard for security. Incoming power was assumed 
to be from a tap on an existing Bonneville Power Authority line about 1 mile southwest of the 
switchyard. The line tap will include circuit breakers and disconnect switches and a new 69­
kilovolt wood-pole line would be constructed from the tap to the switchyard. A 75-foot by 100­
foot switchyard is located within the service yard.  The switchyard will include transformers, 
circuit breakers, and disconnect switches.  See Figure 66. 

Construction Considerations 

Canal Bypass: Reclamation assumed there would be a need for a temporary canal 
bypass during construction.  Upstream and downstream earthen cofferdams with geomembrane 
linings would be constructed in order to connect the transition structures to the canals. Three 9­
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foot-diameter corrugated metal pipes between the cofferdams would permit canal operation 
during construction. 

XII.  Field Cost Estimates 

Field cost estimates were prepared for the major features identified for each option.  Field cost 
estimates include construction contract costs and contingencies. Construction contract costs 
include itemized pay items and mobilization, plus an allowance for unlisted items.  Field cost 
estimates do not include no n-contract distributive-type costs (environmental studies, site 
investigations, design, construction management, ...) and non-contract corollary-type costs.  
Field cost estimates do not include land acquisition, relocation, or right-of-way costs that may be 
required for construction of the project features. Operation, maintenance, and replacement costs 
are also not included in field cost estimates. 

Cost estimates were prepared using available existing design data from past work accomplished 
by WIS and Reclamation. Aerial topography developed by Reclamation and limited geologic 
explorations conducted near the proposed damsites were also used to better define features.  The 
amount of data collection is not considered to be at the level required for feasibility- level 
assessment of project features. Design data collected for future studies can cause future cost 
estimates to significantly deviate from the cost estimates presented in this report. 

Field costs prepared for this study were generated using industry-wide accepted cost estimating 
methodology, standards, and practices. Major features were broken down into pay items and 
approximate quantities were calculated for these items based on preliminary general designs and 
drawings. Unit prices, adjusted for location and current construction cost trends, were 
determined for the identified pay items.  

The appraisal- level field cost estimates developed for this assessment study are for the purpose 
of evaluating which options should be investigated in greater detail as the Storage Study 
progresses. The cost estimates in this report are not intended to be at the feasibility-level 
required to request project authorization for construction and construction appropriations 
by Congress. All field costs are in June 2004 price level dollars and include mobilization, 
unlisted items, and contingencies as explained below: 

• Mobilization - Mobilization costs include mobilizing contractor personnel and 
equipment to the project site during initial project start-up.  The assumed 5 (+/-) percent of the 
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subtotal cost used in the cost estimates contained in this report is based on past experience of 
similar projects.  The mobilization line item is a rounded value per Reclamation rounding criteria 
which may cause the dollar value to deviate from the actual percentage shown.  
 
 • Unlisted Items  - Unlisted items are a means to recognize the confidence level  in the 
estimate and the level of detail and knowledge  that was used to develop the estimated cost. This 
line item may be considered as a contingency for minor design changes and also as an allowance 
to cover minor pay items that have not been itemized, but will have some influence on the total 
cost. As per Reclamation Cost Estimating Handbook guidelines, the allowance for unlisted 
items in appraisal estimates should be at least 10 (+/-) percent of the listed items.  Typically a 
value of 15 (+/-) percent is used.  Based on the level of detail provided for this study's cost 
estimates, the unlisted items line item was set at 10 (+/-) percent of the subtotal cost plus 
mobilization for all features. The unlisted items line item is a rounded value per Reclamatio n 
rounding criteria which may cause the dollar value to deviate from the actual percentage shown.  
 
 •  Contingencies   - Contingencies are considered funds to be used after construction starts 
and not for design changes during project planning. The purpose of contingencies is to identify 
funds to pay contractors for overruns on quantities, changed site conditions, change orders, etc. 
As per Reclamation Cost Estimating Handbook guidelines, appraisal- level estimates should have 
25 (+/-) percent added for contingencies.  Based on the current level of design data, geologic 
information, and general knowledge of the conditions at the various sites, the contingency line 
item was set at 25 (+/-) percent of the contract cost for all features.  The contingency line item is 
a rounded value per Reclamation rounding criteria which may cause the dollar value to deviate 
from the actual percentage shown.  
 
Table 19 is a summary table of the appraisal- level field cost estimates that were prepared for this 
Assessment. Estimate worksheets showing a detailed breakdown of these field cost estimates are 
shown in Appendix D. Table 20 shows a comparison of itemized costs (pay items only) for the 
major features between the Columbia River and MP22.6 of the Roza Canal.  Costs shown in  
Table 20 do not include mobilization, unlisted items, and contingencies.  From Table 20, 
preferred options based on cost can be assembled for the Large Reservoir – Pump Only  Option  
(Option 1), Large Reservoir – Pump-Generating Option (Option 2), and Small Reservoir – Pump 
Only Option (Option 3).  Table 21 compares the combined field cost estimates for each preferred 
Storage-Pump Option.  Tables 20 and 21 do not include costs for the Sunnyside Powerplant and 
Bypass Structure located at the end of the Sunnys ide Delivery System.  
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 Table 19. Summary of Appraisal-Level Field Cost Estimates 
Feature Large Reservoir Large Reservoir Small Reservoir 

Active Storage= 1.3 MAF Active Storage= 1.3 MAF Active Storage= 0.8 MAF 
Pump Only Pump-Generating Pump Only 

Q (Pump)= 3,500 cfs Q (Pump)= 3,500 cfs Q (Pump)= 6,000 cfs 
Q (Generate)= 3,500 cfs 

(Option 1) (Option 2) (Option 3) 
Priest Rapids Intake, Pumping Plant, Switchyard, 
and Inflow Conveyance System:
 Discharge 1 (Tunnel/Tunnel) $620,000,000 $810,000,000 $870,000,000
 Discharge 2 (Tunnel/Pipeline) $860,000,000 Not Priced Not Priced 

Black Rock Dam and Reservoir:
 Dam Type 1: Concrete-faced Rockfill $1,300,000,000 $1,300,000,000 $1,100,000,000
 Dam Type 2: Central Core Rockfill $1,250,000,000 $1,250,000,000 $1,000,000,000
 Dam Type 3: Roller Compacted Concrete $1,900,000,000 $1,900,000,000 $1,550,000,000 

Black Rock Outflow Conveyance System and 
Black Rock Outlet Facility:
 Option 1: 1,500 cfs Power Plant $590,000,000 $590,000,000 $590,000,000
 Option 2: 900 cfs Power Plant $590,000,000 $590,000,000 $590,000,000
 Sunnyside Powerplant and Bypass Structure $47,000,000 $47,000,000 $47,000,000 

Table 20. Cost Comparison of Major Features Between Columbia River and Roza Canal* 
Feature Large Reservoir Large Reservoir Small Reservoir 

Pump Only Pump-Generating Pump Only 
Q = 3,500 cfs Q = 3,500 cfs Q = 6,000 cfs 

(Option 1) (Option 2) (Option 3) 
Priest Rapids Fish Screen and Intake $58,035,920 $64,551,120 $78,815,990 
Priest Rapids Pumping Plant $182,919,070 $275,309,975 
Priest Rapids Pump-Generating Plant $226,254,880 
Black Rock Inlet/Outlet Tower $85,565,400

 (Priest Rapids to Black Rock Reservoir) 
Inflow Conveyance

 (Priest Rapids to Black Rock Reservoir)
 Discharge 1 (Tunnel/Tunnel) $186,471,700 $186,471,700 $248,397,600
 Discharge 2 (Tunnel/Pipeline) $357,838,420 

Black Rock Dam:
 Dam Type 1: Concrete-faced Rockfill $774,496,000 $774,496,000 $621,530,800
 Dam Type 2: Central Core Rockfill $733,280,000 $733,280,000 $573,117,150
 Dam Type 3: Roller Compacted Concrete $1,239,036,300 $1,239,036,300 $980,587,000 

Low Level Outlet Works
 For Dam Types 1 and 2 $83,494,115 $83,494,115 $79,000,000
 For Dam Type 3 $23,384,515 $23,384,515 $22,000,000 

Highway and Utility Relocations $57,320,000 $57,320,000 $57,320,000 
Black Rock Reservoir Outlet Structure $3,269,850 $3,269,850 $3,269,850

 (Black Rock Reservoir to Roza Canal) 
Outflow Conveyance (2,500 cfs) $306,402,600 $306,402,600 $306,402,600

 (Black Rock Reservoir to Roza Canal) 
Black Rock Outlet Facility
 Option 1: 1,500 cfs Powerplant $104,010,535 $104,010,535 $104,010,535
 Option 2: 900 cfs Powerplant $102,165,985 $102,165,985 $102,165,985 

* Mobilization, unlisted items, and contingencies are not included in Table 20. 
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 Table 21. Field Cost Comparison of Preferred Options (Columbia River to MP22.6 of Roza Canal) 
Feature Large Reservoir Large Reservoir Small Reservoir 

Pump Only Pump-Generating Pump Only 
Q = 3,500 cfs Q = 3,500 cfs Q = 6,000 cfs 

(Option 1) (Option 2) (Option 3) 
Priest Rapids Fish Screen and Intake $58,035,920 $64,551,120 $78,815,990 
Priest Rapids Pumping Plant $182,919,070 $275,309,975 
Priest Rapids Pump-Generating Plant $226,254,880 
Inflow Conveyance: Discharge 1 (All Tunnel) $186,471,700 $186,471,700 $248,397,650 
Black Rock Inlet/Outlet Tower $85,565,400 
Black Rock Dam: Type 2 (Central Core Rockfill) $733,280,000 $733,280,000 $573,117,150 
Low Level Outlet Works $83,494,115 $83,494,115 $79,000,000 
Highway and Utility Relocations $57,320,000 $57,320,000 $57,320,000 
Black Rock Reservoir Outlet Structure $3,269,850 $3,269,850 $3,269,850 
Outflow Conveyance $303,132,750 $303,132,750 $303,132,750 
Black Rock Outlet Facility: Option 1 (1,500 cfs) $104,010,535 $104,010,535 $104,010,535 

Subtotal of Pay Items $1,711,933,940 $1,847,350,350 $1,722,373,900 

Total Mobilization Costs: $86,000,000 $93,000,000 $86,000,000
 PR Intake, PP/PG, Swtchyd & Inflow Conveyance $21,000,000 $28,000,000 $30,000,000
 Black Rock Dam and Reservoir $44,000,000 $44,000,000 $35,000,000
 Black Rock Outflow Conveyance & Outlet Facility $21,000,000 $21,000,000 $21,000,000 

Total Unlisted Items: $162,066,060 $179,649,650 $181,626,100
 PR Intake, PP/PG, Swtchyd & Inflow Conveyance $41,573,310 $59,156,900 $67,476,385
 Black Rock Dam and Reservoir $81,905,885 $81,905,885 $75,562,850
 Black Rock Outflow Conveyance & Outlet Facility $38,586,865 $38,586,865 $38,586,865 

Construction Contract Cost $1,960,000,000 $2,120,000,000 $1,990,000,000 

Total Contingencies: $500,000,000 $530,000,000 $470,000,000
 PR Intake, PP/PG, Swtchyd & Inflow Conveyance $130,000,000 $160,000,000 $170,000,000
 Black Rock Dam and Reservoir $250,000,000 $250,000,000 $180,000,000
 Black Rock Outflow Conveyance & Outlet Facility $120,000,000 $120,000,000 $120,000,000 

Field Cost $2,460,000,000 $2,650,000,000 $2,460,000,000 
Field costs are in June 2004 dollars. 
Field costs do not include Sunnyside Powerplant and delivery systems downstream of MP22.6. See Summary Report. 

XIII.  Conclusions 

Construction of facilities to pump, store, and deliver Columbia River water to willing exchange 
participants in the Yakima Basin is technically viable. The following conclusions are based on 
the technical and cost analyses completed for this Assessment study: 

Priest Rapids Intake Facilities 

The 3,500 cfs Pumping Plant is the least cost intake and plant facility at Priest Rapids 
Reservoir. The overall cost of the 3,500 cfs Pump-Generating Option (Option 2) is not 
significantly greater than the 3,500 cfs Pump Only Option (Option 1); however, operational 
studies have not been completed for the Pump-Generating Option.  These studies may indicate a 
need to increase plant capacity to ensure annual delivery of exchange water.  The decision to 
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provide for pump-generating capability at the Columbia River should be made after these 
operational studies are complete and costs of the Pump-Generating Option are adjusted to meet 
the requirements of the operational studies. 

Inflow Conveyance System 

The cost of the All Tunnel (Discharge 1) inflow conveyance system is significantly less 
than the cost for the Tunnel/Pipe (Discharge 2) alternative.  The Tunnel/Pipe alternative should 
be removed from further evaluation. 

Black Rock Dams 

Given the limited available information and explorations of the foundation conditions and 
construction materials, it is difficult to determine which of the two rockfill dam alternatives 
would be the optimum choice for the Black Rock site. The relative strengths of both alternatives 
are that each is an excellent dam to construct in a highly seismic area. The strong and dry 
downstream rockfill shells provide excellent resistance to extreme seismic shaking. In the 
unlikely event of a fault offset beneath the dam, neither dam would be expected to fail due to the 
presence of zone 2 and 3 filters and drains and the “flow-through” capability of the rockfill.  In 
addition, both alternatives feature relatively narrow impermeable barriers, which minimizes 
expensive and time-consuming foundation treatment work.  In short, both alternatives are 
excellent technical choices, with no clear advantages. 

From an economic standpoint, the appraisal- level cost estimates indicate that the central 
core rockfill alternative has a slight economic advantage.  The estimated field costs for the large 
reservoir are $1.3 billion for the concrete face rockfill and $1.25 billion for the central core 
rockfill. It should be stressed that appraisal level designs are based on very limited data and 
explorations, so cost estimates at this stage contain a great deal of uncertainty. More data 
collection and studies are necessary before fine-tuning the costs to levels that would support cost 
authorizations and similar efforts. 

Due to relative similarity in costs and the equality of technical advantages, it does not 
appear prudent to rule out either alternative at this point.  At the feasibility (or higher) level, 
additional investigations, explorations, and studies may better define any technical or economic 
advantages for these two dam types. 
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The costs of embankment dams are significantly lower than the costs of the roller 
compacted concrete (RCC) dams. The RCC dams should be removed from further evaluation. 

Outflow Conveyance System 

Transient analysis of the outflow conveyance system indicates that a surge tank needs to 
be located close to Black Rock Powerplant to address negative downsurge pressures.  To 
accommodate this requirement, Reclamation moved the alignment of the outflow conveyance 
from the valley floor to the Yakima Ridge Mountains so that a surge shaft could be excavated 
near the powerplant. Future studies should investigate alternate alignments assuming power 
production facilities at the end of the outflow conveyance system are removed. 

Black Rock Outlet Facility 

The cost difference between the 1,500 cfs and 900 cfs powerplants is small.  The bulk of 
the costs reside with the bypass structure that was conservatively assumed to be the same 
capacity for both alternatives.  The selection of which option to pursue should be made based on 
economies associated with the Roza and Sunnyside Delivery Systems. 

XIV.  Recommendations 

Should the decision be made to carry the Black Rock alternative into the feasibility design stage, 
it is recommended that additional data be collected and the preferred options refined for the 
collected data. Value Engineering methods of analysis should be applied to the identified 
concepts to identify needs, major cost components, and to reduce overall costs.  Value 
Engineering is a problem-solving methodology that examines component features of a project to 
determine pertinent functions, governing criteria, and associated costs.  Alternative proposals are 
then developed that meet necessary requirements at lower cost or with an increase in long-term 
value. 

Future Investigations and Studies 

General Geologic Investigations 

Further geologic study of the reservoir area, damsite, plant sites, and water 
conveyance alignments will be required during the feasibility stage.  Additional geologic 
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investigations will also be required for final design and construction of these facilities.  The goal 
of the exploratory or investigations programs will be to prioritize and produce the amount of data 
required for that level of study or design. The objective of the engineering geology programs 
will be adequate identification of all the relevant geologic considerations.  Collection and 
presentation of the geologic data will provide important information regarding geologic and 
geotechnical considerations for design and construction. Geologic data will be collected to 
address potential issues relating to stability and strength of the foundation materials, slope 
stability, deformability of materials, ground-water occurrence and behavior, seepage paths, 
unwatering and dewatering requirements, groutability, reservoir water-holding capability, 
seismicity and faulting, reservoir-induced seismicity, landslides, and sedimentation.  

Priest Rapids Intake Facilities 

Pump-Generating Operational Study: An operational study should be 
completed to determine how Black Rock Reservoir would be operated if stored water were 
released back to the Columbia River for power generation purposes. 

Pump-Turbine Units : Future studies should investigate the relative costs 
of a pump-turbine unit installation versus the proposed separate pumps and turbines installation. 

Land Development at Priest Rapids Reservoir: According to 
representatives from the Grant Count y Public Utility District, the Wanapum Band of the Yakama 
Nation have jurisdiction over the land proposed for the intake, fish screen, and pumping plant 
facilities, and they should be consulted regarding construction of these features. See Appendix A. 

Inflow Conveyance Systems 

Sloping Multi-Level Inlet/Outlet Structure: Future studies should adapt 
the proposed multi- level inlet/outlet structure to the topography and geology available in the 
vicinity of the structure. A sloping intake structure should be considered in lieu of the proposed 
free-standing tower. 

Erosion Control During First Filling:  Future studies should consider 
alternative to the proposed erosion protection features required for the initial filling of Black 
Rock Reservoir. 
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Black Rock Dams 

Use of Asphaltic Concrete Core: Should a central core rockfill prove to 
have significant technical advantages and impervious soil is not readily available, consideration 
should be given to a central asphalt core dam.  Asphalt simply replaces earthfill as the core 
material. Such embankments have been used in a number of areas, and have proven to be 
effective and economical when good quality impervious fill is not an economical option. 

Using Crushed Basalt for Filters/Drains: In general, filter and drain 
materials that consist of subrounded materials (or similar) are preferred to particles with much 
more angular shapes. However, if such materials are located at a significant distance from the 
damsite and are thus quite expensive, crushed basalt (available locally) should be investigated as 
an option. 

Grout Curtain Details: A better understanding of the basalt bedrock will 
likely influence the final design of the grout curtain. Details that would be impacted would 
include the number of rows (expected to range from one to three), the depth of the holes, and the 
anticipated grout take. 

Potential Adit: Should considerable uncertainty still exist regarding the 
bedrock permeability even after additional investigations, it may be necessary to construct an 
adit beneath the water barrier to allow for the possibility of future grouting efforts. For a 
concrete face rockfill dam, such an adit would be constructed as part of an oversized plinth at the 
upstream toe. For a central core rockfill, a thick layer of roller compacted concrete (RCC) might 
be placed beneath the earthfill core on top of the bedrock, and an adit constructed within the 
RCC. These adits would be sized to allow grouting of additional curtain holes in the event that 
significant seepage and reservoir losses occur upon first filling of the reservoir. 

Highway Relocation: Geologic mapping along the proposed relocated 
SH24 alignment is not complete at this time and a more detailed geologic analysis is needed in 
order to determine potential landslide areas and location and depth of bedrock and colluvium 
layers along the proposed alignment. Given the estimated cost of the road relocation, future 
studies should consider alternate alignments. Residents of the Black Rock Valley and others 
have indicated a preference for relocating SH24 north of the proposed Black Rock Reservoir.  
For purposes of this document it was relocated on the south side of the reservoir because of more 
desirable topography and the desire to stay outside the Yakima Firing Center Military 
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Reservation. However, as the Storage Study proceeds further consideration for the relocation of 
SH 24 should be given and discussions conducted with appropriate State and County entities, 
Yakima Firing Center Military Reservation, and local residents.  
 
  Outflow Conveyance Systems  
 
  Future hydraulic and transient studies should refine the flows and pressures 
associated with the Black Rock and Sunnyside Powerplants. The transient studies should 
explore the effects of both powerplants shutting down at the same time and one of the plants 
shutting down while the other one is operating.  Future studies should also investigate cost 
savings associated with removing power production facilities at one or both of these locations.  
Various highway crossing alternatives near the Black Rock Powerplant should also be evaluated 
to determine the most cost effective alternative.  
 
  Black Rock Outlet Facility  
 
   Pressure Reducing Features: The use of  pressure reducing features in the 
Roza and Sunnyside delivery system pipes should be re-evaluated during future studies to see if 
a fail-safe system can be identified to reduce design pressures in the delivery pipelines.  
 
    Future Power Operations Studies  : Future power operations studies 
should be conducted during the feasibility design to better define the rated capacity of the 
powerplant  .  
 
   Bypass and Outlet Transition Structure: The design flow for the bypass 
structure should be re-evaluated during the feasibility study to  better match canal delivery 
requirements and reduce the size of this facility.  Alternatives to the outlet channel shared by the 
bypass and powerplant should also be investigated.   
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BUREAU OF RECLAMATION 

Technical Service Center 


TRAVEL REPORT 


PRJ-S.1O 

D-S120 


Codes 	 D-S120fD-S130fD-S140fD-S312fD-S320 Date: December 9. 2003 

To 	 Thomas C. Fisher 
Manager, Structural and Architectural Group 

From 	 Dick LaFond, D-8120, Structural Engineer and TSC Engineering Team Leader 
Doug Stanton, Civil Engineer, D-8130 
Dave Edwards, Civil Engineer, D-S140 
Bill Engemoen, Geotechnical Engineer, D-8312 
Pete Rohrer, Geologist, D-8320 

Subject: 	 Technical Site Review of Proposed Black Rock Project Sites. Yakima River Basin 
Water Storage Options, Feasibility Study, Washington 

1. Travel period: October 27-30,2003. 

2. Places or offices visited: Priest Rapids Dam, Proposed Black Rock Reservoir Site, Roza 
Canal, and Pacific Northwest Construction Office, Yakima, W A. 

3. Purpose of trip: To view proposed sites for features associated with the Black Rock Storage 
Project and to discuss ongoing and future work with representatives from the Pacific Northwest 
Region, Upper Columbia Area, and Pacific Northwest Construction Offices. 

4. Synopsis of trip: 

A. Site Review Kickoff Meeting- On the morning of October 28, 2003, we met with 
representatives from the Pacific Northwest Region Office, Upper Columbia Area Office, Pacific 
Northwest Construction Office, Yakama Nation Water Resources, and Washington Department 
of the Ecology to discuss work to date, ongoing work, and plans for the site review. A list of 
attendees and major discussion items is included as attachment 1. 

B. Site Visit to Proposed Black Rock Project Features - On October 28 and 29, 2003, we 
visited the proposed sites for the Columbia River Pumping Plant, Black Rock Reservoir and 
Roza Canal Outlet Structure. A list of major observations and discussions is included as 
attachment 2. 

http:PRJ-S.1O


2 Travelers: Dick Lafond, Doug Stanton, Dave Edwards, Bill Engemoen, Pete Rohrer 

C. Site Review Closeout Meeting - On the morning of October 30, 2003, we met with 
representatives from the Pacific Northwest Region Office, Upper Columbia Area Office, Pacific 
Northwest Construction Office, Yakama Nation Water Resources, and Washington Department 
of the Ecology to discuss general observations from the site review and future work. A list of 
attendees and major discussion items is included as attachment 3. 

5. Conclusions: The trip provided an opportunity to obtain a clearer understanding the of scope 
of TSC work. See attachments for other conclusions. 

6. Action correspondence initiated: None. See attachments for action items. 

7. Client feedback: The Technical Service Center site investigation team would like to thank 
Dick Link of the Pacific Northwest Region Office for coordinating the site review. 

Attachments 

cc: 	 Regional Director, Boise, II) 
Attention: PN-3400 (Jennings), PN-3440 (Montague), PN-3600 (Link) 

Manager, Upper Columbia Area Office, Yakima, WA 
Attention: UCAO-1000 (Glover), UCAO-1100 (Ries) 

Project Construction Engineer, Yakima, WA 
Attention: NCO-3100 (Meskimen), NCO-3110 (Manfredi), NCO-3173 (Christensen) 

Manager, Grand Coulee Power Office, Grand Coulee, W A 
Attention: 	 GCP-5500 (Didrieksen) 


(w/all attachments to each) 


be: 	 D-8120 (LaFond), D-8130 (Stanton), D-8140 (Edwards), D-8160 (Donat), 
D-8170 (Donaldson), D-8312 (Engemoen), D-8320 (Rohrer), D-84 10 (Christensen), 
D-8420 (Zelenka), D-8430 (Rossi), D-8440 (Gamueielio), D-8580 (Quinn), 
D-8580 (Holz) 

(w/all attachments to each) 

WBR:RLaFond:jp: 12-08-03: 303-445-3226 
FILE: BlaekRoek_TripI028_r2.doc 



3 Travelers: Dick LaFond, Doug Stanton, Dave Edwards, Bill Engemoen, Pete Rohrer 

SIGNATURES AND SURNAMES FOR: 


Travel to: Priest Rapids Dam, Proposed Black Rock Reservoir Site, Roza Canal, and Pacific 

Northwest Construction Office, Yakima, W A. 


Dates of Travel: October 27-30, 2003 


Names and Codes of Travelers: 


Traveler 

12-/1-()5 


Dave Edwards, D-S140 

Billge;;;oen, D-S312 

Pete Rohrer, D-8320 

Noted and Dated By: 

~ /0/;0') 




Attachment I 

Black Rock Storage Project 

Site Review Kickoff Meeting 
October 28, 2003 

PARTICIPANTS: 

NAME COMPANY 

Dick Link Pacific Northwest Region Office 
Kayti Didricksen Pacific Northwest Region Office 
Don Ste1ma Pacific Northwest Region Office 

John Kirk State of Washington ~ Department of Ecology 
David Cummings State of Washington - Department of Ecology 
Tom Ring Yakama Nation - Water Resources 

Norbert Ries Upper Columbia Area Office 
Mark DeLcon Upper Columbia Area Office 

Bernie Meskimen Pacific Northwest Construction Office 
Wendy Christensen Pacific Northwest Construction Office 
Charles Ferguson Pacific Northwest Construction Office 

Erin Quinn Technical Service Center 
Doug Stanton Technical Service Center 
Dave Edwards Technical Service Center 
Bill Engemoen Technical Service Center 
Pete Rohrer Technical Service Center 
Dick LaFond Technical Service Center 

MAJOR DISCUSSION TOPICS: The following items were discussed: 

I. Norbert Ries stated that the Black Rock Storage Project is one option to be considered 
during the Yakima River Basin Water Storage Feasibility Study. Legislation authorizing this 
study requests Reclamation to conduct a feasibility study of options for additional water storage 
in the Yakima River Basin with emphasis on the feasibility of storing Columbia River water in 
the proposed offstream Black Rock Reservoir. 

a. The objective of the Black Rock Storage Project is to deliver Columbia River 
water to Yakima Project entities susceptible to receiving such water and willing to exchange it 
for all or part of their current Yakima River diversions. No new irrigation will result from this 
exchange and no Columbia River water will be discharged directly into the Yakima River. 

\-1 
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b. The present focus is to conduct an appraisal level assessment of likely 
configurations and sizes of Black Rock Project facilities to pump, store, and deliver water to 
willing exchange participants. Currently, these consist of the Roza and Sunnyside Divisions who 
have expressed a willingness to consider water exchanges. It may also be possible to exchange 
water with other entities such as the Union Gap Irrigation District and the Selah-Moxee 
InigaLion District. The Washington Infrastructure Services (WIS) Final Report dated May 2002, 
was a reconnaissance level analysis to identify and compare multiple options to transfer water 
from the Columbia River to the Yakima Basin. Costs developed for the WIS study were used to 
compare the identified options against each other and develop an order-of-magnitude estimate of 
project costs but detailed design/cost analyses of any one option were not completed. 
Reclamation's Assessment Study should use information in the WIS Report and data obtained 
since the report was completed to develop one or two options in greater detail to permit a better 
definition of required features, understanding of obstacles, and development of more accurate 
construction costs. The Assessment Study Findings will be documented in a report prepared by 
Reclamation that is tentatively due by June 30, 2004. 

2. Don Stelma reported on the findings of the geologic investigations that were 
completed by WIS after their May 2002 Final Report. Field investigations were located along 
the preferred dam alignment identified by WIS. These geologic investigations are documented 
in the Black Rock Reservoir Study -Initial Geotechnical Investigation - Final Report dated 
January 2003. 

a. Along the prescnt dam alignment, the depth of overburden deposits range from 
a few feet to 200 feet near the right abutment. WIS cost estimates assumed bedrock would be 
within 20 feet of the sutface. 

b. It may be acceptable to not excavate the Ringold Formation and use it as part 
of an embankment dam foundation, provided that the Ringold proves to be a satisfactory 
foundation material. 

c. There is a thrust fault in the right (south) abutment. The abutment is highly 
fractured and may be the site of an old rockslide. 

d. No recent active faults have been identified to date. 

e. The basalt foundation rock has permeable zones. Although the Ringold 
Formation and interbeds which might be aquitards are present, the areal extent and thickness of 
these units are not well defined. Creation of an adequate grout curtain might be problematic 
because there appears to be no water barrier below the dam to tie in a grout curtain that would 
positively cut off seepage. 

f. The Selah Interbed material is composed chiefly of fine-grained silts and clays; 
reservoir landslides are possible where folding along the Rattlesnake Hills anticline has 
oversteepened the bedrock sequence. The Selah Interbed represents a potential plane of 
weakness where sliding could occur under saturated conditions resulting from a Black Rock 
reservoir. 



3. Bedrock is exposed at a draw near Horsethief Point located about 2,500 feet upstream 
of the preferred WIS alignment. Don said they think there is a cross-valley fault between this 
location and the preferred WIS alignment and overburden along the new alignment may not be 
as deep. The PN Region drill crew plans to drill a 400-foot-deep hole along the new alignment 
to locate top of rock and perfonn water tests to check penneability. 

4. Geologic mapping of the new alignment by Dr. Robert Bentley is ongoing. Dr. 
Bentley is a consulting geologist and professor emeritus at Central Washington Uni versity in 
Ellensburg, W A. Field work is nearly completed and a draft geologic report is expected on or 
about December 1,2003. 

5. Dick Link stated that Matt Jones (TSC) is working on the photogrammetry. Several 
files received from the contractor are corrupt and Matt has requested corrected data. To date, 
reservoir storage calculations have been developed from USGS Quad Sheets. Topography 
developed from the aerial surveys should be available mid-December. 

6. Kayti Didricksen discussed existing groundwater information at the proposed 
reservoir site. She said her studies will address impacts of the reservoir on regional groundwater 
surfaces. 

a. The jointing of the basalt flows pennits vertical communication between 
aquifers. Interflow zones between the basalt flows pennit horizontal flow from the site. The 
horizontal penneability of the basalt is much greater than the vertical penneability. 

b. Currently there is very little aquifer recharge at the proposed Black Rock 
reservoir site but this will change when water storage is initiated. 

c. Penneability tests perfonned by WIS encountered problems (leaky packers) 
and data developed from this testing tend to overestimate potential reservoir seepage. 

d. Kayti is trying to get groundwater data from the Hanford Nuclear Repository 
Site to help define groundwater flow characteristics in the reservoir area. The gradient at the 
proposed Black Rock site moves towards Hanford. 

7. In summary, Dick Link stated that from a geologic perspective the possible presence 
of subsurface faults, reservoir seismicity, foundation rock quality, and availability of 
construction materials are items that could significantly affect the feasibility and cost of 
constructing a dam and reservoir in the Black Rock Valley. 
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Attachment 2 

Black Rock Storage Project 

Technical Site Review 
October 28-29, 2003 

MAJOR OBSERVATIONS AND DISCUSSIONS: 

Priest Rapids Dam and Columbia River Intake Sites 

1. The Site Review Team met Leon Hoepner and Dave Moore of the Grant County 
Public Utility District CPUD) at Priest Rapids Dam and proceeded across the dam to the right 
abutment to view possible locations for an intake, fish screen, and pumping plant. 

2. Leon Hoepner stated that locating a river-side pumping plant more than 4 miles 
downstream of the dam would place the plant within the Hanford Reach which may not be 
politically and/or environmentally acceptable. 

3. Daily river fluctuations downstream of the darn can be as high as 14 feet but they try 
to operate to limit fluctuations to 5-6 feet. There is a gauging station located downstream of the 
dam. Daily reservoirtluctuation is 3-4 feet. 

4. Leon stated that a fish biologist for Washington Infrastructure Services (WIS) had 
visited the dam and recommended moving the intake and fish screen facility to the left side of 
the dam in a follow-up report. 

5. Leon stated that lamprey impingement on passive fish screens could control screen 
design over salmonid concerns. 

6. There appears to be sufficient room between the right reservoir dike and foothills of 
the Umtanum Ridge to locate a channel intake with diagonal fish screens to supply a pumping 
plant located at the base of the ridge. The intake would be located directly downstream of the 
existing Grant County PUD dock facility and hazard boom anchor. A bypass pipe could be run 
along the groin of the dam to pass screened fish downstream of the darn. The pumping plant 
could be located slightly downstream of the darn and a tunnel excavated to cross under the ridge 
instead of piping up and over it. Topography, reservoir bathymetry, and geology for Priest 
Rapids Darn are available from Grant County PUD. (See Photos 1 through 6.) 

7. Current access to the right side of the dam is across Priest Rapids Dam only. The 
clear width and 90 degree turns across the spillway deck could restrict use of large construction 
equipment and an easement may be required to allow O&M personnel to access the new intake 
and pumping plant facilities. 

8. The road over Priest Rapids Dam is the main access for the residents of the Wanapum 
Indian Village located downstream of the dam on the right side of the river. Leon stated that the 
Wanapum have jurisdiction over the land proposed for the intake, screening, and pumping 
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facilities and they should be consulted regarding construction of these features. Above ground 
features downstream of the dam may cause concern to the Wanapum Band of the Yakama 
Nation and those enrolled members of the Yakama Nation. 

9. The dam was constructed between 1956 and 1961. Tapping the reservoir for water 
would translate into lost power revenue for Grant County PUD and they would be looking for 
compensation for this lost power revenue. 

10. If the intake location was moved to the left side of the dam, the intake could use the 
existing overflow weir gravity intake structure to access the reservoir. The pumping plant could 
be located on the left side of the river upstream from the existing power plant switchyard, 
however, the discharge line would need to cross the river to get back on the correct alignment. 

11. Ice flows and expanding ice sheets have not been a problem at the dam. 

12. There are transmission lines on the left side of the river that can be lapped for power 
to the new facilities. 

13. The dam historically does not spill often. Leon indicated that in order to meet 
Hanford Reach target flow requirements, we should plan on pumping low volumes over long 
periods of time. 

14. The river below the dam at the proposed intake sites for WIS Schemes 3 and 4 is 
wide and shallow and these locations appear to be less favorable compared to an inlet within the 
reservoir. (See Photo 7.) 

Black Rock Reservoir Site 

1. The proposed reservoir will inundate Black Rock Valley, a grassy valley with a few 
residences that will need to be relocated. State Highway 24 is a 2-lane asphalt road with heavy 
truck traffic that runs through the middle of the valley. There are also phone and power poles on 
both sides of the valley that will need to be relocated. Mark DeLeon stated that there is also a 
pioneer cemetery in the valley that may require relocation. (See Photos 8 through 13.) 

2. The saddle dam/spillway on the south side of reservoir will require placement of about 
20 feet of fill on top of an existing high topography feature to bring it up to elevation 1815 feet. 
(See Photo 14.) Rock appears to be near the sutface of this feature. 

3. The WIS proposed spillway discharge channel to Dry Creek will need to be improved 
and may require modification of a timber bridge on State Highway 241 in order to pass any 
significant flow. This bridge, 241-l7, currently has 6 feet of clearance between beams and 
channel bottom. (See Photos 15 and 16.) 

4. If maximum reservoir water surface is at or above elevation 1800 feet, a saddle dike 
will be necessary on the west end of the reservoir. (See Photo l7.) The land is relatively flat on 
the west side of the reservoir and small fluctuations in reservoir elevation will result in large 
movement of the shoreline. 
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5. The outlet structure to the Roza Canal should be closer to the dam to reduce the 
amount of dead reservoir storage volume. 

6. Reservoir seepage is a concern. The Ringold Fonnation and an overlying mantel of 
loess blankets much of the reservoir basin and are both believed to have relatively low 
penneability. Within the reservoir basin, these formations should not be disturbed if practicable 
during construction except as required for founding the dam. Additional investigation of the 
penneability of the reservoir foundation materials is needed. 

Roza Canal 

1. The powerplantloutlet structure facility at the Roza Canal should be located on the 
southwest comer of the Roza Canal and State Highway 24 intersection. (See Photos 18, 19, 
and 20.) 

2. If a powerplant is constructed at Roza Canal, a bypass structure should be included to 
pennit water deliveries when the units are not on line. (See Photo 21.) 

ACTION ITEMS: 

1. Norbert Ries will obtain a copy of the WIS fish biologist report that recommends 
moving the intake to the left side of Priest Rapids Dam. 

2. Norbert Ries will investigate Tribal land ownership near Priest Rapids Dam. 

2-3 




Ra~.ids Dam - Looking upstream along right embankment section. 
Note docking faeility in background. 
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Pho.o 3 • Pries. Rapids Dam • Looking upstream along righ. embankmenl =.ion. 
Proposed canal and fishscrccns would be located between embankment and ridge. 

2·5 




Pho!o - Pries! Rapids Dam - Looking downslteam along proposed inlake canal. 
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~":(~~jf,~~~L;;;;k;::at WIS Scheme 4 Intake site. 

Photo 8 - Black Rock Reservoir - Looking toward left abutment 
alignment. 
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reservoir rim. 
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Photo 12 - Black Rock Reservoir - Looking UpSIJ'earI1 from proposed damsite al 

Slale Highway 24. 
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Photo 13 - Black Rock Reservoir - Looking upstream 
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Slale Highway 241. 
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Rock Reservoi r - View saddle dike area at west end of 
reservoir across State Highway 24. 
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near Slale Highway 24 - Looking upstream. 
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Photo 21 - Roza Canal - Looking at possible powerplant 
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Attachment 3 

Black Rock Storage Project 

Site Review Closeout Meeting 
October 30, 2003 

PARTICIPANTS: 

NAME COMPANY 

Dick Link Pacific Northwest Region Office 
Don Stelma Pacific Northwest Region Office 
Steve Montague Pacific Northwest Region Office 

John Kirk State of Washington - Department of Ecology 
David Cummings State of Washington - Department of Ecology 
Tom Ring Yakama Nation - Water Resources 

Norbert Ries Upper Columbia Area Office 

Bernie Meskimen Pacific Northwest Construction Office 
Wendy Christensen Pacific Northwest Construction Office 
Charles Ferguson Pacific Northwest Construction Office 
John Manfredi Pacific Northwest Construction Office 

Doug Stanton Technical Service Center 
Dave Edwards Technical Service Center 

Bill Engemoen Technical Service Center 

Pete Rohrer Technical Service Center 

Dick LaFond Technical Service Center 

MAJOR DISCUSSION TOPICS: The following items were discussed: 

General: 

Land acquisition and right-of-way costs are not included in the WIS Report (p. 9-2) but should 

be included in future studies to bener estimate project costs. 


Intake at Priest Rapids Dam: 


1. The intake on the right side of the dam looks best. Placing the intake on the left side 
would be difficult and expensive to pipe water across the river. 
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2. Initial preference is to locate intake near the docking facility on the right side of the 
reservoir, which would entail a penetration of the embankment. The water would then be 
conveyed about 1,000 feet in a canal paralleling the hills. The canal would create sweeping 
velocities and thus allow for placement of diagonal fish screens within the canal. One or more 
bypasses would be provided to pass the screened fish downstream (perhaps along the 
downstream embankment toe) to the Columbia River below the dam. 

3. A cofferdam will be required in the reservoir to pennit construction of the intake. 
Also, construction access across the dam will be difficult. Consideration should be given to 
developing an access road through the Yakima Firing Center Military Reservation property on 
the right side. 

4. Priest Rapids operating personnel expressed that obtaining Tribal permission to 
construct any surface features on the right side of the dam could be controversial. 

5. The TSC should consider a low profile pumping plant similar to the existing Columbia 
River Plant located downstream from Priest Rapids Dam. It may be possible, although 
expensive, to construct an underground plant in an exposed rock face if above ground features 
are restricted. 

Inflow Options to Black Rock Reservoir: 

1. Washington's Scheme lA featuring a tunnel through the Umtanum and Yakima 
Ridges to Black Rock Reservoir appears feasible, however, the pumped-storage scheme (IB) 
does not appear to be economically feasible at this time. Although expensive, Scheme lA would 
result in significant savings in annual pumping costs. 

2. To reduce costs of the inflow system, D-8140 will develop a tunnel/pipeline option 
based on the preferred intake location downstream of the Grant PUD docking facility. 

3. It may be worth looking at an all pipeline alternative (similar to Scheme 3) as well in 
the fast track study although a river intake may be problematic. 

4. Construction of a powerplant on the end of the intake system at Black Rock Reservoir 
will depend on available head at the outlet and anticipated operation of the intake system. 

5. Monthly maximum and minimum projected flows are required to properly size 
facilities. 

Black Rock Damsite: 

I. At this point, it appears premature to rule out anyone of the three considered dam 
types: concrete faced rockfill, central core rockfill, and roller compacted concrete (RCC). Cost 
estimates may need to be developed for all three dam types. 
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2. Both the original WIS alignment and the newer upstream alignment appear feasible. 
No other preferred alignment was apparent from the site visit. 

3. There appear to be advantages to each alignment. The WIS axis has the shortest dam 
length, apparently by several hundred feet. With such a high dam, this probably results in a 
savings of several million cubic yards of embankment or RCC materials. The upstream axis, 
however, may have less overburden, which would result in significant excavation (and 
replacement) and dewatering cost savings. In addition, the rock quality may be better, which 
could lead to lower foundation treatment costs. 

4. It is likely that the preliminary seismic hazard assessment will not be able to rule out 
the potential for fault displacements within the dam footprints. This issue will need to be 
considered in more detail in higher level designs, when more definitive predictions of movement 
will hopefully be available. This may have a significant impact on selection of dam type. 

5. Efforts are currently underway in the Pacific Northwest Region Office to better 
evaluate the water supply availability and thus the resulting optimum reservoir size. A reservoir 
size will be needed before significant work on the designs and costs can be started. 

6. Both the damsite and reservoir geology are quite complex, given the presence of the 
folding and faulting, highly variable rock quality, multiple aquifers, and questions on the depth 
and character of overburden deposits. The additional work to be undertaken in the next couple 
of months to better characterize the geology should help the design effort. 

7. The above additional geologic work will concentrate on better defining the bedrock 
stratigraphy and properties, and the overburden (particularly the Ringold) properties as well. 

8. Because the depth to bedrock will be quite important to design costs and possibly dam 
type, Dick Link will look into the possibility of fast-tracking a contract for a geophysical survey 
of the damsite in order to detetmine the depth to bedrock. 

9. In addition to investigating foundation conditions, evaluating the availability of 
construction materials is equally important. Identifying potential sources and resulting haul 
distances for rockfill, impervious fill, granular filter/drain materials, and RCC aggregate would 
allow for better estimates of the costs of building the dam. 

10. There was much discussion about the reservoir-holding capability. The Region will 
be conducting an evaluation of the hydrogeology of the foundation, which should help address 
this issue and perhaps shed light on the foundation grouting requirements. There was little 
indication that any interflow zones outcropped in the reservoir area. It was also noted, that the 
horizontal petmeability of the interflow zones within the basalt flows is orders of magnitude 
higher than the vertical petmeability. In addition, there are indications that the Ringold (and 
probably other overburden units like the loess) have lower petmeability than the basalts. All of 
these factors are viewed as very positive aspects to reducing the potential for reservoir seepage. 
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Spillway/Saddle Dam Area: 

1. Although it will depend on the size of the reservoir, it appears likely that some type of 
embankment will be needed in the low saddle area in the south reservoir rim. It also appears that 
rock will be close to the surface, which should allow for a relatively economical embankment. 

2. The TSC will address the need for an emergency spillway. Given the large area of the 
reservoir and the fact that it is offstream storage, it may be possible to store the design flood. 
The TSC will look into the hydrology and evaluate if the PMF can be stored in the reservoir. 

Low Level Outlet Works: 

1. This is essentially a dam safety feature, that will evacuate the reservoir in the event of 
an emergency, spilling flows into the normally dry Dry Creek. 

2. The sizing of the outlet works by WIS is somewhat unclear. During the Assessment 
Study, the TSC will size the low level outlet works to meet Reclamation evacuation criteria. 

3. An option to consider in lieu of a low level outlet to Dry Creek might be to pump 
water back to the Columbia River. Given that an outlet works would release water into either the 
Columbia or Yakima Rivers, the impacts to existing fisheries would need to be addressed 
considering the likelihood of this ever occuning. 

Outlet Tower and Outflow Schemes: 

1. WIS designed a multi-level intake to discharge water into the outflow conduit to the 
Roza Canal. The team questions why a multi-level intake would be necessary if the water will 
be used for irrigation purposes only and there are no downstream fish considerations. 

2. Fish screens will be required on the outlet structure to prevent fish that may be stocked 
in the reservoir from migrating to the Yakima Basin. 

3. WIS Outflow Scheme 1, which requires a pumping plant to lift water from Black 
Rock Reservoir to the Roza Canal is not being developed at this time. The team would prefer to 
locate the outlet system to permit gravity flow to Roza Canal. 

4. WIS Outflow Scheme 3 is eliminated because it delivers water too far below where it 
is needed. 

5. For the Black Rock Project Assessment, water deliveries to the Roza and Sunnyside 
Divisions will be used to size features. The design maximum flow to the Roza Division will be 
1,100 fe/s, and the design maximum flow to the Sunnyside Division will be 1,262 ft3/S, for a 
total capacity of 2,362 ft3/S. Water deliveries to Union Gap and or Selah-Moxee could be added 
in the future if they express an interest which would increase required capacity by 100 to 150 
fe/so Monthly maximum and minimum projected flows are required to properly size facilities. 
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Highway Realignment 

l. The WIS Final Report relocated State Highway 24 to the south of the rcservoir in the 
Rattlesnake Hills but indicated that residents of Black Rock Valley would prefer a northern 
relocation. Topography on the north side of the reservoir is not conducive for this road 
relocation because many bridges would be required to span over draws and the road would need 
to be constructed on land currently within the Yakima Firing Center Military Reservation. 

2. Ongoing geologic mapping in the vicinity of the alternate alignment suggests a 
potential for significant landslides along the south rim of the reservoir due to oversteepening of 
bedrock foundation units. Development of highway relocation concepts should account for a 
high potential for landsliding along the south reservoir rim. 

Roza and Sunnyside Distribution Systems 

From the perspective of service areas and major conveyance facilities, the Roza and Sunnyside 
Divisions appear to be located so that a Columbia River water exchange may be feasible. 
Following discussions with these two irrigation divisions concerning their willingness to 
consider water exchanges, work was initiated early September 2003 by engineering stafforthe 
PN Constmetion Office and the Regional Office to develop conceptual plans and cost estimates 
for the delivery of Columbia River water. 

I. The powerplant/outlet structure facility at the Roza Canal should be located on the 
southeast corner of the Roza Canal and State Highway 24 intersection. The available head at the 
Roza canal will be reservoir dependent. Provisions for bypassing units should be provided to 
permit water deliveries when the units are not on line. 

2. At the beginning of each irrigation season, the Roza and Sunnyside Irrigation Districts 
flush their canals and dump water into the Yakima River. This operating procedure may need to 
be modi tied to prevent discharging Columbia River water directly into the Yakima River. 

3. Steve Montague has developed two options for supplying the Sunnyside Irrigation 
District. 

a. Option A - Pipeline - A pipeline with 1,262 ft3 /s capacity would bifurcate off 
the outllow pipe directly upstream of the new Roza Canal Powerplant. The new pipeline would 
generally parallel the Roza Canal alignment across orchards to the top of Konnowock Pass, then 
generally parallel Konnowock Pass Road across open land and orchards until it tics into 
Sunnyside Canal at approximate mile 3.85. At the Sunnyside Canal, a powerplant would be 
constmctcd to bum the excess of approximately 400 feet of head. An 18-inch diameter pipe 
would bifurcate upstream of this powerplant to supply approximately 15 ft?ls to upstream water 
users. The initial head required for this pipe will be approximately 185 feet (80 psi). 

b. Option B - Canal- For this option, Sunnyside and Roza (south) flows would be 
combined in an enlarged Roza Canal. The enlarged canal would have a total capacity or 2,562 
ftJ/s which is equal to the existing canal capacity of 1,300 ft3 /s plus an additional 1,262 ftJ/s for 
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Sunnyside water users. This option will require an enlargement of an existing tunnel or 
construction of a new tunnel adjacent to the existing. At Wasteway No.3, Sunnyside water 
would be discharged into an enlarged wasteway. The capacity of the modified wasteway will be 
2,514 ft3/s (1,252 fels for the existing wasteway capacity plus 1,262 ft3/s for Sunnyside water 
users). A series of check/drop structures will be required in the wasteway to decrease the 
hydraulic slope and velocities. At approximately wasteway station 95+00, the Sunnyside flow 
will be diverted to a pipe for delivery to a powerplant constructed to use the approximately 180 
feet of head at Sunnyside Canal mile 3.85. An I8-inch diameter pipe would bifurcate upstream 
of this powerplant to supply approximately 15 fels to upstream water users. 

4. Wendy Christensen is sizing delivery facilities to the Roza Irrigation District. At the 
proposed canal tie-in at State Highway 24, 215 fels is required to be delivered upstream (north), 
and 885 fels is required to be delivered downstream (south). The elevation of the Roza Canal 
near State Highway 24, is about 1,170 feet. Wendy estimates that she needs about 330 feet of 
head to make the upstream deliveries. This could be accomplished by one of two ways: 

Option IA - Bifurcate a pipeline with 215 ft3/s capacity off the outflow pipe 
directly upstream of the new Roza Canal Powerplant. An energy dissipator would be required at 
the end of this pipe and pressure reducing valves would be required for deliveries. 

Option IB - Run all Roza water (1,100 ft3/s) through a powerplant at the canal 
and supply pumps, manifold, and discharge pipe to lift 215 fels to north-side Roza water users. 
John Manfredi stated that if this option is selected, the Yakima Construction Office would prefer 
to use variable frequency drive pumping units to accommodate variations in water demand. 

ACTION ITEMS: 

Wendy Christensen (Roza) and Steve Montague (Sunnyside) will continue to work on irrigation 
delivery systems from where State Highway 24 crosses the Roza Canal to the tennination of the 
irrigation. The TSC will assist them with tunnel design input, transient studies, powerplant, 
pumping plant, and air chamber sizing and quantities. 

3-6 




AppendixB 


Probabilistic Seismic Hazard Assessment for Appraisal Studies of the 
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1.0 INTRODUCTION 

An initial probabilistic seIsmIc hazard assessment (PSHA) has been conducted for use in 

appraisal-level studies of the proposed Black Rock Darn. Thc proposed darn would bc located in 

the vicinity of Horse Thief Point in Black Rock Valley (Plate 1). Specific alignment locations and 

designs are not yet detennined, but current evaluations arc considering dams with structural 

heights as large as 500 to 600 ft that could provide a reservoir capacity near 1.5 million acre-ft. 

The primary product of this assessment is a preliminary hazard curve for peak horizontal 

acceleration (PHA) for usc in the initial appraisal-level engineering studies. Also included is a de­

aggregation by source, which shows the relative contributions of the various seismic sources to 

the total PEA hazard. At this stage of the evaluation, existing data indicate that some raults in the 

immediate site vicinity may need to be considered as potential earthquake sources. Thus, issues 

such as surface faulting and secondary coseismic folding and faulting may also be of potential 

engmcenng significance to the proposed dam. A brief discussion of these issues is included 

below. 

t. t Basis for this Evaluation 

The current evaluation is based on limited, readily available data from existing studies and 

limited, preliminary evaluation thereof These studies include probabilistic seismic hazard 

assessments for racilities at DOE Hanford (Geomatrix, 1996), several Bureau of Reclamation 

dams northwest of Yakima (Wong and others, 2002), and USGS and Canadian Geological Survey 

national seismic hazard mapping programs (T Taller and others, 2002; Adams and Halchuk, 2002). 

At this stage of the evaluation, it is clear that while there is broad consistency between these 

previous studies, there are also numerous differences and gaps that are clearly significant to 

assessments at the Black Rock site that arc not resolved in this assessment. Limited explorations 

and site characterization of the potential Black Rock damsite have been done to date (Washington 

Infrastructure Services, Inc., 2003; Columbia Geotechnical Asssociates, 2004; BOR, 2004). 

These data indicate that a major thrust fault is involved with folding of the basalt units on the right 

abutment of the damsite, and that this fault extends up valley along the southern edge of the 

proposed reservoir. Basalt on the left abutment mostly dips gently to the south towards Black 
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Rock Valley, where locally derived Quaternary alluvium and older sedimentary units appear to 

thicken to the south beneath the valley. 

The current evaluation is based on the relatively limited characterization of the geologic stmcture 

of the Black Rock Valley and damsite area and the seismogenic potential of the faults in the 

immediate area contained in the existing reports. The structural setting of the damsitc area is 

complex and further evaluations will undoubtedly result in significant changes to the assessments 

contained in this evaluation. 
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2.0 SEISMIC SOURCE CHARACTERIZATION 

2.1 Significant Potential Fault Sources near the Proposed Black Rock Damsite 

There are several issues that contribute uncertainty to the seismic source characterization that are 

not fully accounted for in this preliminary analysis. More comprehensive seismic ha.l:ard analysis 

will be required to resolve and characterize these uncertainties. 

Regional Seismotectonic Setting and Tectonic Models. Regionally, Black Rock damsite 

lies within the Yakima fold belt, a group of mostly east-west striking folds which formed during 

and subsequent to eruption of the Columbia River Basalts, about 10-15 million years ago (Reidel 

and others, 2003). The geometry of the folds is consistent with activity shown by regional 

seismicity and stress data which is dominated by north-south compression. However, there are 

significantly differing interpretations published in the technical literature regarding the origin and 

age of thesc folds that have profound implications for seismic hazard assessment. At one extreme 

are models that indicate that faults associated with the folds are planar features that extend 20+ 

km to the base of the brittle seismogenie emst. In that model, large-magnitude earthquakes are 

plausible on these faults. Such faults would be considered fully "couplcd" to stresses within the 

upper crust. An alternative model holds that most or all of the folding and faulting is limited to a 

relatively thin upper cmstal layer composed mostly of basalts which is etlectivcly "deeoupled" 

from underlying, less competent rocks and deeper crustal stresses. In that model, faults that 

involve the basalts at the surface have limited depth extent and area, and hence limited potential to 

produce large magnitude earthquakes. In the decoupled model, surface deformation rates are the 

same, but this deformation is accommodated through significantly higher rates of moderatc­

magnitude earthquakes at shallow depths. In the Geomatrix (1996) assessments for Hanford, most 

of the faults closest to the Black Rock damsite were assigned a probability of coupling of only 

0.15, while other faults in the region were assigned probability of coupling as high as 0.95. 

Assessments by Wong and others (2002) and I Ialler and others (2002) did not consider probability 

of coupling as a separate factor (hence, the probability of coupling -= 1.0). For this preliminary 

assessment, we follow the lead of more recent assessments and assume that all faults are fully 

coupled. If indeed the fold/fault sources within the Yakima fold belt are a complex mixture of 

coupled and decouplcd stmctures as portrayed by Geomatrix (1996) for the Hanford assessments, 
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then at certain sites, inclusion of highly decoupled sources could result in higher rates of 

occurrence for some ground motion parameters, including PHA, than are obtained for coupled 

models. This is because sites very close to the decoupled sources would be subject to much higher 

rates of moderate-magnitude seismicity than in alternative models where larger magnitude 

earthquakes occurred, but less frequently. 

Structural Setting of the Site. Previous seismic hazard assessments have either lumped 

together or neglected the details of potential seismic sources in the immediate vicinity, 0-10 km, 

of Black Rock damsite (e.g., Geomatrix, 1996; Wong and others, 2002). Existing regional 

mapping including the area of Black Rock VaHey does not appear to resolve many structural 

details, and these detail were not highly important to prior assessments at other sites. Mapping in 

progress for the damsite area has indicated that a thrust fault along the south margin of the valley 

which extends through the area of the proposed dam foundation, may be part of a fault of regional 

extent (Columbia Geotechnical Associates, 2004). As the PHA hazard curves developed in the 

following section of this report demonstrate, because of the close proximity of the site to this 

fault, judgements on the potential activity and geometry of the nearby faults controls the seismic 

hazard and ground motion estimates for the site. For the present evaluation, each major fold near 

the site has been treated as an independent structure, essentially a single planar fault dipping 

beneath the fold. Alternative, potentially more complex characterization ofthe structure of nearby 

fold such as Yakima Ridge, could include backthrusts or "blind" structures that could have 

significant influences on estimates of seismic hazard for the site. These more complex fault 

geometries would significantly affect seismic hazard estimates because changes in fault dip and 

location would affect site-to-source distances and fault areas (size) considered in magnitude 

estimates. Tn addition, other potentially seismogenic faults could be present in the site area which 

have not been accounted for in the present analyses. 

Slip Rates and Fault Activity. Fault assessments used for this evaluation arc derived 

from data compiled from three previous regional hazard studies (Geomatrix, 1996; Haller and 

others, 2002; Wong and others, 2002) which are summarized in Tables 2-1 and 2-2 and portrayed 

on Plate I. For most of the faults used in this seismic hazard analyses, slip rates are primarily 

based on estimated offscts of basalt units that range in age between 10-17 Ma. Little data are 
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currently available to constrain offsets for shorter time periods. In general, arguments for or 

against more recent fault activity on most of the faults and folds considered as seismic sources in 

this assessment are based on indirect or sparse evidence. 

In the previous scismic hazard studies, faults along the northern side of the Rattlesnake Hills near 

the Black Rock Valley have not been defined in great detail because they were not close to the 

sites of interest or not considered highly significant for those studies. Preliminary engineering 

studies at the damsite have provided some further details on the Black Rock Valley faults 

(Washington Infrastructure Services, Inc., 2003; Columbia Geotechnical Asssociates, 2004; BOR, 

2004). However, existing estimates of potential activity and slip rates on the Black Rock Valley 

fault remain extremely preliminary and potentially speculative due to the limited data. Based on 

the present site investigations, the youngest rocks at the site which can be conclusively shown to 

be folded and faulted by the Black Rock Valley fault are basalts which arc as young as about 10 

Ma (Columbia Geotechnical Associates, 2004). Faulting and folding that is significantly younger 

than this age may be suggested by geomorphic features above Horse Thief Point and by possible 

faults scarps west of the damsite. However, no investigations of these features to dctennine their 

age or relationship to the Black Rock Valley fault have yet been undertaken. Evidence for 

deronnation of post-basalt units including deposits that are probably Ringold Fm. at and near the 

damsite is mostly indirect. There has been no direct observation of faulted Ringold Fm. deposits 

in the site vicinity or inferred in direct association with the Black Rock Valley fault. However, the 

inferred Ringold Fm. deposits at the site consist of fluvial sands with Columbia River provenance. 

Correlation to apparently similar deposits described from cores at the Hanford site (Lindsey, 

1996) would appear to indicate several hundred meters of relative structural uplift and subsidence 

of these deposits since 6-10 Ma. Ringold deposits at the damsite lie on the apparent footwall block 

of the surface trace of the Black Rock Valley fault, thus other faults would need to be active to 

produce this uplift. Prior to about 6.5 Ma, the ancestral Columbia River likely flowed through the 

Sunnyside Gap area south of the damsite (Lindsey, 1996). Since that time, at least a few hundred 

meters of relative uplift of the Sunnyside Gap area are required to explain the present elevations 

of the gap and correlative Ringold Deposits. Folding and uplift associated with the Black Rock 

Valley fault could potentially be consistent with this evidence. 
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Table 2-1: Black Rock Dam - Preliminary PSHA fault source slip rate and probability of activity assessment 

Haller and 
Geomatrix (1996) Wong and others (2002)1 others. This Study1

Closest 
(2002)

Distance to 
Fault 

Black Rock 
Slip Rate2 Probability Slip Rate2 Slip Rate2 Slip Rate2 

damsite (km) Probability Probability Probability
range of Activity mean, range (mm/yr) mean. range 

of Coupling of Activit») of Activity(mm/yr) (Revised)3 (mm/yr) (mm/yr) 

Black Rock Valley a Not characterized separately T\ot characterezed separately ~ot 0.1,0.05-0.8 1.0 
characterized 

Rattlesnake Hills 4 0.103 0.25 0.15 Included with Ahtanum Creek ~ot Included with Black Rock 
(0.50-0.75) characterized Valley fault 

Ahtanum Creek 40 Included as Rattlesnake Hills 0.05,0.01-0.2 0.7 '\Jot 0.15,0.01-0.65 1.0 
characterized 

Yakima Ridge 5 0.024-0.067 0.25 0.15 Not characterized '\Jot 0.05,0.DJ-0.! 1.0 
(East and West) (0.50) characterized 

Lmtanum Ridge and Gable 10 0.024-0.117 0.25 0.15 0.04,0.01-0.1 0.7 ~ot 0.04,0.01-0.1 1.0 
Mtn. (0.50-0.75) characterized 

Rattlesnake-Wallula Trend 5 0.02-0.086 0.25 0.30 0.05,0.04-0.1 1.0 0.073 0.08,0.04-0.1 1.0 
(RAW) REVERSE (0.50) 

Rattlesnake-Wallula Trend 5 0.08-0.2 0.25 0.05 0.14.0.08-0.2 1.0 ~ot Kat evaluated separately 
(RAW) STRIKE-SLIP (0.50) characterized 

36 0.024-0.067 1.0 0.95 0.2,0.01-1 1.0 0.065 0.2,0.01-1 1.0Toppenish Ridge4 

~otes: 

I Probability of Coupling not estimated separately. 
2 Slip rate is estimated for 45° -dipping fault. 
3 Revised values for Probability of Activity are from DOE (2002). , 
4 Source parameters from Wong and others (2002) are attributed to Satus Peak (Toppenish Ridge), Smyrna Bench and Saddle Gap (Saddle Mountains), or West Canal 

(Frenchman Hills) segments but are applied to weighted rupture length scenarios that include other sections ofthcs!! structures. 
5 Closest distance of the section of Columbia Hills fault characterized by Wong and others (2002) is approximately 100 km from Black Rock Dam. 

I 
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Table 2-1: Black Roek Dam - Preliminary PSHA fault source slip rate and probability of activity assessment 

Haller and 
Geomatrix (1996) Wong and others (2002)1 others. This Study 1 

Closest (2002)
Distance to 

Fault 
Black Rock 

Slip Rate2 Probability Slip Rate1 Slip Rate2 Slip Rate2 
damsite (km) Probability Probability Probability

range of Activity mean. range (mm/yr) mean. range 
of Coupling of Activity3 of Activity

(mm/yr) (Revised)3 (mm/yr) (mm/yr) 

31 0.037-0.152 0.50 0.60 0.15.0.01-0.65 1.0 0.088 0.15,0.01-0.65 1.0Saddle Mountains4 

(0.50-0.75) 

50 0.009-0.056 0.25 0.15 0.05,0.01-0.1 0.7 Not 0.05,0.01-0.1 1.0Frenchman Hills4 
(0.50) characterized 

Manastash Ridge 0.014-0.085 0.05,0.01-0.1'4 0.25 0.15 Not characterized Not 1.0 
(0.50) characterized 

,
Horse Heaven Hills "JE 39 0.044-0.050 0.25 0.70 Not characterized Not 0.05,0.01-0.1 1 

i(0.50) characterized 

Horse Heaven Hills '\JW 41 0.044 0.25 0.15 0.05,0.01-0.1 0.7 0.053 0.05,0.01-0.1 I I ,I (0.50) 

Arlington -Shutler Buttes 78 :.Jot characterized 0.05,0.01-0.1 0.4 '\Jot 0.05,0.01-0.1 1.0 1 
fault zone characterized 

Oak Flat - Luna Bunes 90 J\ot characterized 0.05,0.01-0.1 0.4 :.Jot 0.05,0.01-0.1 1.0 
fault zone characterized : 

~ 

'\Jotes: 
1 Probability of Coupling not estimated separately. 
2 Slip rate is estimated for 45 0 -dipping fault. 

I3 Revised values for Probability of Activity are from DOE (2002). , 
4 Source parameters from Wong and others (2002) are attributed to Satus Peak (Toppenish Ridge), Smyrna Bench and Saddle Gap (Saddle Mountains), or West Canal 

(Frenchman Hills) segments but are applied to weighted rupture length scenarios that include other sections of these structures. 
5 Closest distance of the section of Columbia Hills fault characterized by Wong and others (2002) is approximately 100 km from Black Rock Dam. 
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Fault 

Columbia Hills 

Table 2~1: Black Rock Dam ~ Preliminary PSHA fault source slip rate and probability of activity assessment 

Haller and 
Geomatrix (1996) Wong and others (2002)1 others. This Study! 

Closest 
(2002) 

Distance to 
Black Rock 

Slip Rate2 Probability Slip Rate2 Slip Rate2 Slip Rate2 
damsite (km) Probability Probability Probability 

range of Activity mean, range (mmiyr) mean, range 
of Coupling of Activity3 of Activity 

(mmiyr) (Revised)3 (mmiyr) (mm/yr) 

675 0.017-0.144 1\ot characterized 0.05,0.01-0.1 OJ 1\ot 1\ot characterized 

characteriLed 

Hog Ranch ~30 ? 0.10 0.50 1\ot characterized ]\'ot Not characterized 

(0.10-0.50) characterized 

Notes: 
1 Probability of Coupling not estimated separately. 
2 Slip rate is estimated for 45" -dipping fault. 
3 Revised values for Probability of Activity are from DOE (2002). 
4 Source parameters from Wong and others (2002) are attributed to Satus Peak (Toppenish Ridge), Smyrna Bench and Saddle Gap (Saddle Mountains), or West Canal 

(Frenchman Hills) segments but are applied to weighted rupture length scenarios that include other sections of these structures. 
5 Closest distance of the section of Columbia Hills fault characterized by \Vong and others (2002) is approximately 100 km from Black Rock Dam. 
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Table 2-2: Black Rock Dam - Preliminary PSHA fault source rupture length and maximum magnitude assessment 

Geomatrix (]996)1 Wong and others (2002)1 This Study 
Closest 

Distance to 
Fault Segmented Rupture Maximum Maximum Maximum Maximum

Black Rock Rupture length 
(Probabil ity length2 Magnitude2 Magnitude Rupture length Magnitude

damsite (km) (km)
of Activity) (km) (:.\.1\\,) (Mw) (km) (M,) 

Black Rock Valley 0 Not characterized separately; partly Not characterized separately: 38 6.7 

included with Rattlesnake Hills partly included with Ahtanum ('r. 

Rattlesnake Hills 4 no 7.1,7.3 Included with Ahtanum Creek Included with Black Rock 36 1 

Valley fault 

Ahtanum Creek 40 Included as Rattlesnake Hills 28-36 6.8-6.9 33 6.6 

Yakima Ridge 5 no 39-46 7.1-7.4 ~ot characterized 48 (East) 6.9 (East) 

(East and West) 30 (West) 6.6 (West) 

Umtanum Ridge and Gable 10 yes (0.6) 11-43 6.5-7.1 117 7.535,1101 6.9,7.41 

Mtn. no (0.4) 71 7.3 

Rattlesnake-Wallula Trend 5 yes(0.7) 20.45,50 6.8,7.2 20,50 6.6,7.1 125 7.5 

(RAW) REVERSE no (0.3) 58 7.2,7.3 

Rattlesnake-Wallula Trend 5 no 58 7.1 45,]15 7.0,7,5 Not evaluated separately 

(RAW) STRlKE-SLIP 

36 no 25 6.9 56 7.0Toppenish Ridge3 30,501 6.8,7.01 

'\Jotes: 
I Multiple values in these columns include alternate characterizations given weights >0.1 in the probabilistic characterizations of Geomatrix (1996) and 

Wong and others (2002). Scenarios weighted 0.1 each are not included. 
2 All fault lengths and Maximum Magnitudes are based on 45° dip scenarios except for Rattlesnake-~.'allula Trend (RA.W) STRlKESLIP, Arlington-

Shutler Buttes and Oak Flat -Luna Buttes fault zones which assume a dip of 90°, and Hog Ranch whieh includes dips of60°,75° and 90°. Maximum 
magnitude is also constrained by fault width which is detennined by fault dip and an assumed seismogenie crustal thiekness of:?:] km. 

3 Source parameters from Wong and others (2002) are attributed to Satus Peak (Toppenish Ridge), Smyrna Bench and Saddle Gap (Saddle :\1ountains), or 
West Canal (Frenchman Hills) segments but are applied to weighted rupture length scenarios that include other seCTions of these structures. 

4 Closest distance ofthe section of Columbia Hills fault characterized by Wong and others (200:?:) is approximately 100 km from Blaek Rock Dam. 
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Table 2-2: Black Rock Dam - Preliminary PSHA fault source rupture length and maximum magnitude assessment 

Geomatrix (1996)1 Wong and others (2002)1 This Study 
Closest 

Distance to 
Fault Segmented Rupture :\.1aximum :\.1aximum Maximum \tIaximum 

Black Rock Rupture length 
(Probability length2 Magnitude2 Magnitude Rupture length Magnitude

damsite (km) (km)
of Activity) (km) (M,,) (M",.) (km) (M",) 

31 yes (0.6) 19-26 6.8-6.9 16,44,116 6.5.7.0,7.5 89 7.3Saddle Mountains3 

no (0.4) 581 7.3 1 

50 no 39 7.1,7.3 30,90 6.8,7.3 69 7.1Frenchman Hills3 

Manastash Ridge 24 no I\ot characterized 67 7.140' 7.1 1 

Horse Heaven Hills NE 39 yes (0.8) 100,70 7.3,7.5 ]\"ot characterized 78 7.2 

no (0.2) 85 1 7.3,7.4 1 

Horse Heaven Hills NW 41 no 14,28,48 6.4,6.8.7.0 86 7.335 1 7.0 1 

Arlington -Shutler Buttes 78 "1\01 characterized 25,45,70 6.7,7,0,7,2 63 7.1 

fault zone 

Oak Flat - Luna Buttes 90 Not characterized 17,40· 6.5,6.9 30 6.6 

fault zone 

Columbia Hills "l\ot characterized ~ot characterized67' 9,17,721 6.2,6.5,7.2 1 

Hog Ranch -30 no 75 7.0-7.6 Kot characterized ?\lot characterized 

Notes: 
I :'vfultiple values in these columns include alternate characterizations given weights >0.1 in the probabilistic characterizations of Geomatrix (1996) and 

Wong and others (2002). Scenarios weighted 0.1 each are not included. 
2 All fault lengths and Maximum Magnitudes are based on 45° dip scenarios except for Rattlesnake-Wallula Trend (RAW) STRIKESLlP, Arlington-

Shutler Buttes and Oak Flat -Luna Buttes fault zones which assume a dip of90", and Hog Ranch which includes dips of60°,75° and 90°. Maximum 
magnitude is also constrained by fault width which is deterntined by fault dip and an assumed seismogenic crustal thickness of21 km. 

3 Source parameters from Wong and others (2002) are attributed to Satus Peak (Toppenish Ridge), Smyrna Bench and Saddle Gap (Saddle Mountains), or 
West Canal (Frenchman Hills) segments but are applied to weighted rupture length scenarios that include other sections of these structures. 

4 Closest distance ofthe section of Columbia Hills fault characterized by Wong and others (2002) is approximately 100 km from Black Rock Dam. 
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Potential Surface Faulting at the Site. Preliminary geologic investigations at the site 

indicate that at least one significant thrust fault is present in the lower right abutment. (fthis fault 

is considered a part of a larger, more extensive fault that might be potentially active along the 

margin of Black Rock Valley or part of the Rattlesnake Hills structure, there is a potential for 

surface faulting wilhin the dam foundation as a result of a large earthquake on these structures. 

Potential displacements could range from a few em to several meters depending on the earthquake 

magnitude and details of the structural setting. Existing data are not sufficient to further define 

this potential at this time. The probability of surface faulting at the site is not separately analyzed 

at this time because there is insufficient infonnation presently available on the age, slip rate, 

geometry, and extent of faults in the dam foundation. 
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3.0 PRELIMINARY HAZARD CURVES FOR PHA 

A probabilistic seismic hazard analysis was perfonned, using an areal source zone presented in 

Wong and others (2002), the fault sources shown in the attached map (Plate I), and Cascadia 

subduction zone sources as depicted on Figure 3-1. 

3. t Areal Source Zone 

The areal zone, tenned the Fold and Thrust Belt, covers an area of about 75,000 km2. Earthquakes 

occurring through 2000 were compiled, declustercd, and a recurrence curve fit to the data by the 

maximum likelihood method. Earthquakes with magnitudes between 5.0 and 6.5 were modeled in 

the probabilistic analysis by distributing them unifonnly throughout the region. Depths were 

modeled as a triangular distribution with a maximum depth of20 km, a peak at 5 km, and a near­

surface magnitude-dependent depth restriction. 

3.2 Fault Sources 

Fault sources modeled arc those shown in the attached map (Plate 1). Slip rates were modeled as 

asymmetric triangular distributions, according to the "range" and "mean" values shown in thc 

"this study, slip rate" column of Table 2-1. Faults were assumed to have dips of 45°, and extend to 

20 km in depth. Two recurrence models were used: the characteristic model of Youngs and 

Coppersmith (1985), and thc maximum moment model (e.g., Wesnousky, 1986). The 

characteristic model assumes that carthquakes have a bimodal distribution, with smaller 

earthquakes occurring as an exponential distribution, but a range of largest, "characteristic" 

magnitudes occurring at a rate more frequent than the exponential portion of the recurrence 

relation would predict. The maximum moment model assumes that aU slip on a fault is released in 

a narrow range of largest possible earthquakes, with the magnitude estimated from fault length­

magnitude regressions (Wells and Coppersmith, 1994). The magnitudes used as "maximum" or 

"characteristic" in these models are shown in Tablc 2-2 under "this study". For the final haLard 

curves the results from the two models were weighted equally. 
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3.3 Cascadia Subduction Zone 

The Cascadia subduction zone, site of the collision between the northeast moving Juan de Fuca 

plate relative to the North American plate, lies otlthe Washington coast, about 200 km east of the 

Black Rock Site. The Juan de Fuca plate descends into the upper mantle about as far as the 

Cascade rangc (in map view). 

For this preliminary study we model an upper plate interface zone, the location of contact bctwecn 

the two plates and potential site of large thrust earthquakes, and a deep zonc, site of earthquakes 

associated with deformation in the downgoing slab as it descends into the upper mantle. The plate 

interface zone was the site of a Mw 9 event in January, 1700 (Satake and others, 1996), and the 

deeper slab has produccd damaging events in the 6-7 range (e.g., Seattle, 1965; Nisqual1y, 1991). 

The model, shown in Figure 3-1, is an approximation based on Fluck and others (1997). The area 

outlined in red represents the plate interface zone, which dips 13° to the east between depths of 10 

and 30 km. The blue zone represents thc deep zone, dipping 19° betwccn depths of30 and 60 km. 

Two equally weighted recurrence models were used for the plate interface zone, the characteristic 

model (Youngs and Coppersmith, 1985) and the maximum moment model (Wesnousky, 1986). 

The characteristic model assumed earthquakes between 6.5 and three equally weighted upper 

bound magnitudes, 8.0, 8.5, and 9.0. The maximum moment model assumed a trapczoidal 

distribution of earthquakes between 6.5 and 9.5. Both models used an asymmetrical triangular slip 

rate distribution with a lowcr bound of 7 mm/yr, and upper bound of 25 mm/yr, and a peak at 13 

mm/yr. This recurrence scheme is described in LaForge (2000). 

An exponential distribution betwecn magnitudes 6.0 and 7.5 was assumed for the deep zone, with 

recurrence parameters taken from the Adams and Halchuk (2002) PUG zonc, scaled for the 

ditlerent fault area used here. 

3.4 Attenuation 

Two attenuation functions were used; Sadigh and others (1997), and Abrahamson and Silva 

(1997). These are currcnt relations based on largely California carthquakes. Thc Abrahamson and 

Silva (1997) relation contains correction factors for increased amplitudes ncar thrust faults, which 
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were applied to the Black Rock Valley fault. Soft rock or stiff soil site conditions were assumed 

for hoth. The two relations were weighted equally in the analysis. For the Cascadia sources, the 

rclations of Youngs and others (1997) were used. 

3.5 Results 

Figure 3-2 shows mean PHA hazard curves for all sources, and the total. It is clear that due to its 

proximity to the site the Black Rock Valley fault is the dominant contributor to the PHA hazard at 

all but very short return periods. The Cascadia deep zone is significant at PHA orO.2 g and less. 

This is illustrated in Figurc 3-3, which shows the relative contributions to the total hazard as a 

function of ground motion amplitude. It is likely that the Cascadia source would be more 

important at longer period response periods, due to the large magnitude events generated there. At 

ground motions of about 0.3 g and above (which corresponds to return periods greater than abollt 

1000 years, the Black Rock Valley fault comprises about 70% of the hazard. The next most 

significant source is the Yakima Ridge East fault. At a return period of 10,000 years, the total 

PHA amplitude level is about 0.95 g. The mean PHA curve, along with 16th and 84th percentile 

curves, is shown in Figure 3-4. These fractiles represent epistemic uncertainties, due to the 

variability in slip rate and choice of attenuation function, in the mean hazard from thc local fault 

sources. The Cascadia sources and random seismicity source are not included in this plot, but they 

are not significant at PTIA's of about 0.3 g and greater. 
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4.0 CONCLUSIONS AND ISSUES FOR FURTHER STUDY 

Preliminary characterization of potential earthquake sources near the proposed Black Rock 

damsite shows that potential ground motions at the site arc greatly influenced by the 

characterization of nearby potential seismic sources. Specifically, at return periods of about 

to,OOO years, total PIIA is about 0.95 g. For motions greater than about 0.3 g, about 70(Yo of the 

total hazard is derived from the current characterization of the Black Rock Valley fault. Further 

evaluation of these sources, or identification of additional sources, may significantly alter the 

preliminary results developed in this study. 

Regional mapping indicates that contemporary defonnation is compressional. Structures that are 

potentially consistent with the contemporary stress field are apparently present on both 

abutments. Tnitial mapping near the damsite area indicates that a significant thrust fault is prescnt 

in the right abutment. For the present characterization, this fault is included as part of the Black 

Rock Val Icy fault and considered as a potential earthquake source. Tf large earthquakes occur on 

this fault they could potentially be accompanied by up to several meters of surface faulting. The 

age and characteristics of this rault need further study for issues related to seismic source 

characterization at the site. 

A hypothesis developed from currently in-progress mapping at the damsite indicates that the large 

fold on Horse Thief Mountain, the right abutment of the proposed dam, is related to the thrust 

fault that daylights in the lower portion of the right abutment and dips to the south beneath Horse 

Thief Mountain. Several secondary faults, scarps, and lineaments that appear lo be related to 

secondary extension along the fold atop Horse Thief Mountain may be related to Quaternary 

defonnation of this fault/fold. These features are also potential sites of coseismic secondary 

faulting, fissuring, and landslides. 

Cascadia seismic sources do not appear to be significant for the PHA hazard at the site for PHA of 

0.3 or greater. However, these sources may be important at longer periods; periods which may be 

significant in more detailed analyses of engineered structures at the Black Rock site. 

Although the present study has focused primarily on probabilistic PI lA, more detailed 

engineering analyses will require more complete descriptions of ground motion parameters 
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including time histories. Characterization of these motions will be greatly inOuenced by details of 

the structural details of local faults including directivity or hanging wall amplification effects. In 

addition, studies of site response will be needed for more detailed ground motion evaluations. 

Although not addressed in this memorandum, baseline studies for potential reservoir-induced 

seismicity will be needed. The setting of site in a region of tectonic compression, very large and 

deep reservoir, and operations that may involve large fluctuations in depth and volume, all 

indicate that the probability of induced seismicity may be significant. 
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Black Rock Dam, Washington 

Feasibility Level Probable Maximum Flood Study 


Authorization: Funds for studies related to the feasibility of construction of Black Rock Dam 
were included in the Energy and Water Development Appropriations Act for Fiscal Year 2004 
signed into law on December!, 2004. The Bureau of Reclamation had begun preliminary 
investigations into the proposed dam location for Black. Rock Dam, Washington in FY2003. As 
part of the preliminary investigations for this dam a feasibility level Probable Maximum Flood 
study was requested. Specific authorization for the Flood Hydrology Group to proceed with thIS 
study was contained in a LAN message from the team Reclamation leader in November 2003. 

Summary of Results: 
Table 1 

Black Rock Dam, \Vashington 
Feasibility Level PMF Study 

------------- -----

Flood Description Volume Duration 
(acrc-feet) 

Winter General PMP Stonn 
(with 100-yr antecedent 20,200 29,100 10.5 days 
rain flood - Nov. - Mar.) 

Summer General PMP Storm 28,900 28,900 3.5 days 
(with no antecedent flood 
Junc - Oct.) 

Summer Local PMP Stonn 74,900 17,000 I·day 
(with no antecedent flood 
June· Oct) 

These hydrographs are displayed in figures 1,2 and 3 and on tables 1,2, and 3. 

Previous Studies: Therc arc no known previous PMF studies of this basin. 

Project location and basin description: Black Rock Dam is to be located in south central 
Washington State near the eastern boarder of Yakima County where it crosses the existing 
highway 24 on what is referred to locally as Dry Creek. The dam is a potentially large structure 
with a hydraulic height of 400 feet or more. Most of the water for storage will be pumped from 
the Columbia River at Priest Rapids Dam during times of the year \,vhen excess water may be 
available at that location. The dam has a small natural drainage area with a large lake surface 
covering about 20 percent of the natural basin. It is envisioned thal the dam will have enough 
freeboard to completely contain a full PMF 



(including any antecedent flood) with out using an emergency spillway. vVater from the dam 
will be pumped into a pipeline and delivered to meet irrigation needs in the Yakima Rivcr basin 
to the west at beneticial times of the year. 

The basin is described as being mostly steep slopes with grass and weed~cover. The basin area 
was measured using the WMS (Brigham University, 1999) computer program and available 
1 :250000 scale, with 30~meter resolution for elevation data points, USGS (United States 
Geological Survey) DEM (Digital Elevation Models). The total drainage area from this 
measurement was 61.2 square miles. Additional capabilities of the WMS model were used to 
determine the lake surface area at a proposed elevation of 1,800 feet. This elevation produces a 
lake surface area of 12.0 square miles based on the 1:250000 seale maps. 

Some difficulties were encountered in the drainage area measurement processes using WMS. 
The basin straddles two UTM (Universal Transverse Mercator) zones. Since the dividing line 
between UIM zone 11 and zone 12 is the 120 degree longitude line, it \vas not possible to tind a 
set of7 Yz minute DEMs or DRGs (digital raster graphics) maps that could be readily 
incorporated into the WMS modeL The difference in the UTM zones requires additional GIS 
processing to bring everything into one zone. This was not done for this feasibility level study 
becausc it was felt that the 1:250000 DEM maps would provide adequate infonnation. The llSC 

of the I :250000 maps at a 30-meter interval spacing between elevation points is somewhat less 
accurate than would be the 7 Yz minute DEM maps at a 10-meter elevation spacing. It appears 
there are some areas in the southwestern comer of the basin as drawn by WMS that may not flow 
into Black Rock Reservoir ifmore dctailed maps are used. The drainage area and lake surface 
areas and other basin parameters based on the 1 :250000 maps should be checked with the more 
accurate maps before final designs for this proposed structure. 

Figure 4 provides a general location and basin boundary map with the proposed lake surface 
elevation of 1 ,800 feet identified. 

Probable Maximum Precipitation Study: The Black Rock Dam basin is located in a region 
covered by Hydrometeorological Report Number 57 (NOAA, 1994) for the purposes of defining 
PM P (Probable Maximum Precipitation). 

In detcnnining PMP using the HMR 57 the month of occurrence of the stonn is needed. ft was 
anticipated that the winter conditions (November - March) would produce the maximum 
precipitation amounts for this type of study. However, on examination of the data in HMR 57 it 
was discovered that the PMP event for the summer months, June - October, would bc 
approximately 20 percent larger. 

It was also noted that larger antecedent floods would be more likely to occur in the winter 
months. Since the dam is being considered to have enough freeboard storage to completely 
contain a full PMF, including any antecedent flooding, both the winter and summer general 
storm conditions were considered in this feasibility study. For future reference a summer local 
stonn (thunderstonn) PMP was calculated. This type of storm is generally much more intt.:nse 
and produces much higher peak flows, but with significantly lower flood volumes. 
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In calculating the PM? amounts an approximate total basin area of 60 square miles was used Cor 
area reductions to the point PMP. The mean basin elevation 0[2,220 feet was calculated from 
the \VMS program and was also used in the PMP calculations. 

The tables 4 and 5 summarize the accumulated values of aerially reduced PMP calculated for the 
Black Rock basin. Figures 4 and 5 of this report display a depth versus duration plots of these 
PMP data. 

Table 4 
Summary of General Storm Probable Maximum Precipitation Estimates 


Black Rock Dam, Washington 


Time from General stomlS 
Start of Storm Winter Summer 

(hours) (inches) (inches) 

o 0.00 0.00 
1 1.00 1.18 
6 3.37 3.97 
24 6.56 7.73 
48 9.20 10.84 
72 10.25 12.07 

Table 5 
Summary of Local Storm Probable Maximum Precipitation Estimates 


Black Rock Dam, \Vashington 


Time from Local Stann 
Start of Storm Summer 

(hours) (inches) 

0.00 0.00 
0.25 1.88 
0.50 3.13 
0.75 3.95 
1.0 4.55 
2.0 5.09 
3.0 5.23 
4.0 5.37 
5.0 5.44 
6.0 5.50 



The data from the depth-duration plots were input to the Bureau of Reclamation's FHAR 
(Reclamation, 1986) rainfall-mnoffprogram. This program reads the smooth incremental depths 
ofPMP. Placing the maximum incremental rainfall value at the 2/3 point of the stann duration 
and alternating the remaining incremental values in decreasing order about this point creates the 
design storm sequence. This rainfall distribution is the standard PMP design stoml arrangement 
as specified in the Bureau of Reclamation's Flood Hydrology Manual (Cudworth, 1989). 

Basin Lag Times and Vnit Hydrograph Computations: The standard Bureau of Reclamation 
Lag time equatlOn was used to develop unit hydrographs for the different stann conditions on 
this basin. The lag time is computed b the following equation: 

Lag ~ C*[(L * Lea)l(S)o5)]O]] (hours) 

Where: 
C = a runoff efficiency coefficient for a basin and storm type 
L = Length of the longest water course (miles) 

(Measured to the upstream edge of the resef'/oir at 
the top of active conservation elevation) 

Lea = Length to the centroid of the basin (miles) 
(Measured along the longest water course) 

S = Slope along the longest water course (feet/mile) 

The HEC-WMS program computed the required lengths and channel slopes \vith topography 
data input from available USGS 3D-meter DEMs. In this case, the total basin consists of several 
small parallel side channels flowing from north to the south, or south to north, and into the 
proposed lake at elevation 1,800 feet. Nonnal basin calculations start at a point at the upstream 
end of the reservoir at a normal water surface and follow the longest water course upstream to a 
saddle point on the basin boundary. The distance to a point along this main channel to a point 
opposite the basin centroid, and the distance to the basin centroid from the main channel are also 
measured. In this instance with many side channels, the total basin centroid would be located 
inside the proposed lake surface and the calculated Lea distance by nomlal methods would be in 
error. 

To resolve the problems associated with the many small inflow channels, a single subbaSIn was 
created at the extreme northwest end of the total basin. This small subbasin had its downstream 
concentration point located at the proposed lake surface and the upstream end extended to the 
original total basin boundary. This small subbasin was judged to be the largest such subbasin that 
could be drawn within the total basin. The WMS program was used to calculate the necessary 
measurements for Land Lca and the slope values for this subbasin. The lag time calculated from 
this subbasin was then allowed to represent all of the other similar subbasins that could be 
defined. Figure 7 displays a map from the WMS program to illustrate the use of the selected 
subbasin to calculate the lag parameters. 

Table 6 displays the various measurements and estimates of the "C" value used to establish the 
lag times for the total basin and the different stonn conditions for the Black Rock basin. 
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Table 6 
Black Rock Dam, Washington 


Lag time computations 


Season Parameter Value Units 

Winter C 2.6 
L 5.11 miles 

Lea 4.00miles 

S 214.90FeeUmile 
M O.33none 

Lag 2.90hours 
0 O.5hours 

Summer C 1.6 

L 5.11 miles 
Lea 4.00miles 

S 214.9OfeeUmile 

M O.33none 
Lag 1.79hours 

0 O.3hours 

The choice of the "c" parameter was made without the benefit of a site visit. The values chosen 
are similar to those for other Reclamation PMF studies that have been prepared in the region. In 
this instance the actual "e" value and the resulting lag times are not critical since the dam will be 
designed to contain the entire volume of the PMF. The lag time computations only affect the 
peak and not the volume of the computed PMF hydrographs. 
Complete hydro graphs are generated to assure that the proper volume of tlooding is obtaincd for 
each critical duration. 

The dimensionless graph selected for use with this study was originally prcpared for Bully Crcck 
Dam. This dam is in the western portions of the Yakima River basin and is the most 
rcpresentative of all of the available dimensionless graphs in the Reclamation collection. The 
same dimensionless graph was used for both the winter and a summer condition with only a 
change in the "C" value to help account for the potentially more intense summer rainfall. A 
different dimensionless graph could have been selected for the local storm PMF to help account 
for the even more intense rainfall. However the Bully Creek Dam dimensionless graph already 
has a peak flow of 30 ft3/S, which is higher than the Rocky Mountain thunderstorm 
dimensionless graph peak. It is also true that the local storm PMF volume is not likely to control 
any design process and the actual dimensionless graph used is not significant in this process. The 
process to convert the dimensionless graph to a unit hydrograph is described in the USBR Flood 
Hydrology Manual (USBR, 1989). 

Loss Rates: Figure 8 dcpicts the general soil hydrologic classifications taken from the NRCS 
STATSGO database (NRCS, undated) for this basin. It is important to realize that the proposed 
water surface at elevation 1,800 feet occupies about 20 percent of this total basin area. For the 
difTerent hydrologic soil groups indicated the USBR Flood hydrology manual provides minimum 



loss rates to be used. The minimum loss rates for the various soils groups in this basin arc 
indicated on flgure 9. The various soil groups were measured using ARCVlEW and the 
resulting areas were used to help compute an area weighted constant loss rate for use on all of the 
land arcas of this basin. Table 7 displays the measurements and computations used to derive the 
final constant loss rate for the entire land surface area of this basin. 

The constant loss rate of O.OG inches per hour is used with both the summer and winter 
conditions. There is no snow cover assumed on this basin during the winter season and loss rates 
associated with snow cover do not need to be considered. 

Table 7 

Black Rock Dam, Washington 


PMF Study Infiltration Analysis 


Soil Group Sq. Mi. Min Loss Area*Loss 

B 5.0 0.15 0.75 
C 40.0 005 2.00 
o 4.0 0.00 0.00 

Total 49 2.75 

Weighted Average 0.06 in/hr 

Lake Surface is treated separately with 0.0 in/hr 
on 12.0 square miles 

By definition the PMF hydrographs calculated by Reclamation assume a very saturated basin 
prior to the onset of the PMP storm. This assumption allows for the elimination of any initial 
losses or any decaying loss rate function during the early time periods of the PMP storm. This 
soils information has not been verified by a field inspection. Prior to any final designs a field 
investigation of the site should be made by a qualified flood hydrologist to verify the soils and 
loss rate information used in this study as well as other hydrologic parameters that have been 
estimated. 

Snow Cover Consideration: A check of several snow stations in the state of Washington was 
made to determine if any potential snow cover should be assumed during the winter or spring 
months. Figure 9 displays a map showing all of the snow gage stations reported by the NRCS 
(NRCS,2003). There are no snow gage stations in the immediate vicinity oCthe Black Rock 
Dam drainage basin. There is no reason to believe that significant snowfall collects on this 
basin. The basin is to far southeast and at to low of an elevation to have prolong periods ofsnov·.,.. 
accumulation. For this study it is assumed that there will be no snow pack on the basin during 
the winter months. Any antecedent flooding in the winter will be the result of preceding days of 
rainfall and associated runoff. 



7 

Antecedent Flood hydrographs: A further search available stream gage stations also indicated 
fe\v stations in the area that are geographically near to or similar to the Black Rock Dam basin. 
The closet hydroioglc similar stream gage record is for Providence Coulee near Cunningham, 
vVashington (USGS gage site No. 12512550). This gage has a drainage area 0[52.1 square miles 
and is at an elevation of 1 ,115 feet. These values are nearly the same as at the Black Rock Dam 
site. The gage has 19 years of record with from 1978 to 1998,with one missing year (1992). 
Data for peak Haws was obtained from the USGS NWIS WEB site. In the 19 years of record 
only two maximum aJiliual flood peak events occurred in the summer months, and both or those 
\vere very small, (43 ft3/S and 41 ft3/s in 1991 and 1994 respectively). All other maximum 
annual peak f10ws occurred in the winter months of January through March and has gone over 
1,000 ft3/Son one occasion. A further check of the daily flow records indicated that most 
summer month days have zero now. On those summer days when flows are recorded thc 
amount is very small, usually much less than 10 re/s. The f10ws seldom last more than one or 
two days. In the winter months much larger daily flows can occur and the stream tends to have 
now in it for several days or week.s at a time. 

The conclusion of this investigation is that large antecedent floods are most likely to occur in the 
winter months but are not likely at all in the summer months. If they did occur in the summer 
they would have insignificant volumes compared to any PMF hydrograph volume. The PMF 
computations were based on this set of data with no antecedent flood for the summer conditions 
either for the general storm or for the local storm. It is a common Reclamation practice to 
produce local storm PMF hydrographs for summer months, in portions of the western United 
States, with no antecedent flood. 

The winter months were further analyzed to produce estimates of the 100-year, 1-,3-, and 7-day 
maximum daily flood 11ows. Tables 8, 9 and 10 display the frequency computations of the 
maximum daily 11ows. These estimates were then adjusted by the square root of the drainage 
area ration ((61.2/51.1 )0.5 = 1.09) to make them more representative of the total drainage area 
above Black Rock Dam. These IOO-year flow estimates were then used to form a 7-day 
balanced hydrograph by placing the maximum I-day flow value in the center, the flow value 
equal to Y2 of the volume of the maximum 3 days maximum I-day value on the two surrounding 
days, and the flow value equal to Y4 of the volume of the ma"Ximum 7-days minus the maximum 
3-days for the outside four days. The resulting 100-year balanced hydrograph for the winter 
months above Black Rock Dam was then considered to be an antecedent flood that could occur 
with a peak 3 days prior to the start of the PMP. The 3-day separation of the antecedent rain 
flood is recommended in the Reclamation Flood Hydrology Manual for this region of the 
country. Table 11 below lists the relevant data derived from this process for the 100-year 7-day 
winler antecedent flood. 



Table 11 

Black Rock Dam, Washington 


lOO-year 7-day winter antecedent flood 


Day Average Flow 
(ft3/s) 

159 
2 159 
3 316 
4 1728 
5 316 
6 159 
7 159 

This hydrograph can be seen in the winter general storm PMF hydro graph sequence displayed on 
figure 1. The primary purpose of this hydro graph is to provide the additional volume of flooding 
that could be associated with the winter general storm PMF conditions. It is not intended that 
this hydro graph represent any historic flood event. 

Rain on Reservoir Computations: Because the resen'oir surface area at elevation 1,800 feeL 
covers a large portion of this basin, approximately 20 percent, the reservoir surface area was 
treated separately in the calculations. The design rainfall at each computation interval was 
placed over the reservoir surface with no losses considered. This gave a depth of rainfall over 
the 12.0 square mile water surface. This is a volume of water in a specified time interval. This 
value was then converted to an average reservoir inflow (in ft3jS) for the specified time period for 
each stonn type. The conversion factor is that 1 inch of water on one square mile of lake surface 
in 1 minute is the equivalent volume 0[38,720 ftJ/s stream flooding entering the reservoir for 1 
minute. To make use of the conversion factor it is multiplied by the total depth of rainfall 
(inches) in each computation interval, then multiplied by the total lake surface size (square 
miles) and then divided by the computation time increment (minutes) for each time interval in 
the stann sequence. The resulting hydrograph was then placed into a FHAR input hydrograph 
tile and added with the appropriate PMF rainfall-runoffh hydro graph computation from the land 
portions of the basin for the stonn type being considered. This computation often produces a 
leading peak on the combined hydrograph that is the result of the rain on the reservoir surface. 

Pumping Inflows: A considerable volume of water will be added to the reservoir at certain 
times of the year by pumping from the Columbia River above Priest Rapids Dam when 
conditions pennit. The exact details of this pumping scheme have not been worked out at the 
time of this study. It should be certain that under any conditions the pumping would cease when 
the reservoir reaches the maximum elevation of 1,800 feet. If the reservoir is assumed to be at a 
lower elevation at the start of the PMP stann then some additional pumping flows might also be 
considered. In all cases the worst possible condition for storing potential flood water would be 
when the PMF flood hits the reservoir after the maximum reservoir water surface of 1,800 feet is 
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reached. For this reason no additional inflows due to pumping afe considered in this feasibility 
level PMF hyurograph study. 

PMF Rainfall-Runoff Computation: All or the data derived for the basin; the design stann 
arrangement, the toss rates, the unit hydrographs, the antecedent I DO-year snowmelt flood, and 
the rain on the reservoir hydro graphs for each stonn sequence were placed in the Bureau of 
Reclamation's FHAR rainfall-runoff program to generate the final PMF hydrographs for Black 
Rock Dam. 

For the \vinter general stonn PMF, the combined land and reservoir surface hyctrographs \verc 
lagged by 156 hours (312 time steps) and then added to the antecedent lOO-year 7 -day flood that 
was assumed to be based on antecedent rainfall. This was done to place the start of the P.\1P 
stonn 72 hours after the peak of the antecedent 7-day flood. 
Based on examination of available stream gage records that are applicable to the basin there was 
no antecedent flood assumed with the summer general stonn or local storm PMF conditions. 

The resulting PMF hydrographs are displayed graphically in figures 1,2, and 3 and numcrical1y 
in tables 1,2, and 3. Because no Hood routing of the actual PMF hydrographs is anticipated the 
values in the tables for the general storm PMF hydrographs are at 2-hour time steps. The actual 
computations were carried out at Y2 hour time steps. The hydro graphs at the smaller time interval 
are available with the backup data for this report in the Flood Hydrology Group files in the 
Denver Office of the Technical Service Center. Input and summary output pages from the 
FHAR program are included with Appendix A of this report. 

Flood Routing Recommendation: For feasibility level design studies it is not anticipated that 
any formal flood routings of the PMF hydrographs \vill take place. The dam is to be designed to 
contain the entire volume of the PMF hydrograph and any antecedent flooding with out the use 
of an emergency spillway. Only the total volume of the incoming flood is required. This 
volume will then be added to the lake surface at elevation 1,800 feet to determine the reqUlred 
flood storage space in the reservoir. 

If future design requirements suggest a formal flood routing is required, then the reservoir should 
be assumed to be full to elevation 1,800 feet and inflow equal to outflow through any available 
outlet works. No additional pumping should be assumed during the duration of the PMF if the 
starting elevation of the reservoir is at 1,800 feet. 

Diversion During Construction Flood Peaks: Flood peaks for 10-, 25-, and 50-year diversion 
flood are provided in table 12. These peaks come from an application of the USGS National 
Flood Frequency Program (USGS, 2002), to the Black Rock Dam basin using the full 61.2 
square mile drainage area. No large lake surface is assumed during construction. For 
application of this program the dam is located in what is termed Region 5 in the state of 
Washington. The dam is near Region 7, and a check of the values for that region was also made. 
The Region 5 values are higher for the 10-year to 50-year return periods. 
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Table 12 
Black Rock Dam, \Vashington 


Diversion Flood Peaks 

(from USGS NFF Program, Version 3.2, 2002) 

Return Diversion 
Period Flood Peak 
(years) (FtJ;S) 

10 897 
25 1190 
50 1430 

These flood peaks are considered to be all season, or the maximum peaks that could occur on an 
annual basis for the return periods indicated. The NFF program does not provide infonnation 
about seasonal peak flows. 
Envelope Curve Comparisons: Envelope curve comparisons are not provided with this report. 
The critical values from this PMF study are the volumes of flooding over several days. The PMF 
peak flows arc not important to the design process for this dam. Envelope curves for volumes of 
flooding from hydrologically similar basins do not exist. The problem is further complicated by 
the fact that both the computed PMF peak and PMF volume of flooding result from a substantial 
portion of the basin being a lake surface. There are no data from near by basins that arc similar 
to this situation. Envelope curve comparisons would be meaningless Cor this level of study and 
are not provided. 

Should future design work require actual flood routing of some of the PMF hydrographs and also 
require more confidence in the actual PMF peak flow then some envelope curve comparisons 
could be provided at that time. 

Acknowledgement: This report was prepared by Mr. Kenneth L. Bullard, Hydraulic Engineer, 
with the assistance of Mr. Walter Johnson, Meteorologist. Mr. Lex Kamstra, Hydraulic 
Engineer, provided peer review. All of these individuals are employed in the Flood Hydrology 
Group of the Bureau of Reclamation's Technical Service Center in Denver, Colorado. 
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ell ttp:1h·y,",",,",,. 'Ycc.orcs.usda.goy/sn ow Isnowhist.h tml). Updated annually. 


I\'FF, Version 3.2, National Flood Frequency Program, United States Geological Survey, 

(h Up:1Iwate-f. usgs.gOY Iso rtw are!nff.htm I), 2002. 
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Black Rock Dam, Washington 
Summer General Storm PMF with no antecedent rain flood 
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Black Rock Dam, Washington 
Local Storm PMF with no antecedent flood 
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Location and Basin Boundary Map - Proposed Black Rock Dam, WA 
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Black Rock Dam, Washington 

Summer and Winter PMP Depth-Duration Curves 
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Field Cost Estimates 




Priest Rapids Intake, Pumping Plant, Switchyard 

and Inflow Conveyance System 


Q= 3,500 cfs 


Field Cost Estimate 




BUREAU OF RECUlMATION ESTIMATE WORKSHEET SHEET 1 OF 25

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Stllruge Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Apprmsal 

FILE: 
(':\Documents oml Sclling,lb\'onottel[)e,klOpIBlack R(lC~\B I"ck Rock 

Summary Sheet 1 of 2 Rcvi<ion,IIPrie't Ra ids PP ~500 Rev 1,xl,jSumlllary 

, ,, ,,, E 
DESCRIPTION com; lI:.n U~ITPRICE ,\MOll_~12 r 

c, <" " 

--­

__ ~__~wo TYlles of Discharge Line Options _ ________+_ 
____1-___ Discharge 1_:_ TllnneVTunnd Inllow Line to ERR t---+­

_ ~!~~h~rge_~_: TunneVPipelioe Inflow Line _to BI:{_I:{__+_ 

OPTION 1: PUMPIN(; PLANT PLUS DISCIL\.RGE 1: TUillNEUfUNNEL 

---­ -­ -----­

Intake - Civil/Structural Suhtotal __--+_--"$4,,8"'.1,,09,.150.0 / - r=---­ -
-­ ------~ / 

Intake· Mechanical/Electrical Subto,'""",'______ _~9.926)70,0 

-­

_________ !'Iant - Clvil!Slfuclural Suhto_tal $~3,~y5J~ / 

cc--­
Plant - Ylcchanical Suhtotal $93,929.850,0 ,/  

Plant - Electrical Subtotal ____ 

t---- t---­ /
1__+_ $2~_,~S_QP_00_0_ 

Subtotal $427.4?6,69~ j 

MobilizatlOn_______ _____+,,1­ 5'};, $21,000,O(K)_O J 

$448,426~090~Q( j 

L'nlisted Item'> +/­ 10% $41.::.73,310.0 )
------­

OPTION I: CO~TRACT COST $490,000,OO~:~_ /
-­

___+____ C::ol1lingencie.,> +/­ 25% 1__-+___-+__..$1 ~O.!Qog,OOO ..0 J 

OPTION 1: FIELD COST $620,000,000.0 / 

---c----­
---1---­

QUANTITIES PRICES 

CHECKED CHECK}:]) 

DATE PREPARED PEER REVIEW IMTE PREPARED PEER REVIEW n. () I I 
,{lClL ~!'71'4-08/17/04 



BUREAU OF RECLAMAT'ON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, SWitchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cis 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:IDocuments and Se!tingsll>Yanotte\DesktoplHluck RoclIBlack Rock 

Summary Sheet 2 of 2 Rc\·i,ion<IIPries{ R"pid, pp ~500 Rev 1,xlsISumn",ry 

Dr}il.RlI'TIOK CODE QUAI'TITY UKIT UKIT PRICE AMOU)O;T 

---­ -­
--­ --I­ -­--+-­

---fop:ru:;N 2: PU-'-I-P-I~-G PLANT PLUS DISCHAR{;}£ i-- TUNNEIJPII>EL~I~N~E===t=- i---­
-1-­ - -----t""--" 

$48,109,150.0 I 

--f-----­l­ j ____ lnt~ke - Mccha.Etical/Electrical SubtOl~1 $9,926,770_OCI-­
-1------­ ---­ ---f-­ ---­ , _+__ Plant - Civil/Structural S,u_b_Io_Io_'__ $63,295,370.0 

---­ ---+-­ -1---+ 
f:---c ­ --t-­ ----+-­ --c-:c-:c 
Plant - Meclwnic~l Subtotal $93,929,R50,0 / 

-
/ Plant - Electrical Sublot~1 $5,413,850.00 

-

--1----­ -+-­ ----1----1 
__~hyanl & TransmisslOn Li~_e Subtotal $20,280,000.0 j --+­

--1----1 -­
Dlschm:,g:e 2 - Sohlotal 'j;357.838,420.0 ./ 

I­ +-­
-----+­ -----1 

--­

____ ~~otal ______ 

---­--+--­
1__-FMoh{lualion ---­ 530,000,000.0 I 

1----
Suhtotal wi mobilization $628,793,410JX / 

----­

--~--­ ---­ I-----t---
Unlisled Items 561,206,590_0 /

-----­

---­ ------­

Q!:!!Q.N 2: CON'I:!~A(_:T_C_O~T 
-----­

----­

_______fC",_ontll1gcnClt:_~______ +/- 25% $170,000,Ol:lg:..~ J 

c-­ --­ --:::::--­ ------(-­ ----(-­ ---+----::::~c-=-eel __+­__ ~)PTIOjIIj_2: FIELD CO~T $360,000,000.0 v-1---+­
1--­ ----1--1 ---eel 

---­-I--+­
1--­ -+---+--­

+--+-­
--f---(-­ t---+-----­

-----­ -------­1--+­

QUANTITIES PRICES 

BY CHECKED BY (A Craig A. Grush cnECKED 

p'/ ,I, )/"4Y ElizaiJe{hT,an 

DATEPJU:P'\REI) PEERREVU:W DATE PREPARED I'EER REVIEW 1:".. n I ( 
jY-'tv-­ g' 17,0+08/17104 



BUREAU OF RECLAMATION ESTIMATE" :0 SHEET 3 _ OF --"5_ 

-C~ ~ 
i Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Conveyance System - Q= 3,500 cfs 
PN 

IFILl', ,m Roc!." Civil i I i 

, " 
" ~::; t' 

" 0 CODE Ul\'IT llNITI'RIC't. "u > DESCRIPTTON QUA~ITY AMOUNT
"0 " "" 

-­ -

CIVIL 
-r-

Cellular Cofferdam around Reservoir Intake 

Assume !;()mLTU~1 from_shore withouL barge.i-­ , I 

Lenglh 380 f~~L, 32-fl dia. cells. 28 ft high
-r-' 1 , : EL 488. , -H ,0.. '0'"'' ------­

_~SSllllle top of rock al _reservoir bOllom __ 
--­

---­

.. 

insla}1 sheet pile wal1> 08120 555 I TONS Sf,221,DOO.OC 

A~bed AS 500-12, 30 [J_~f 

, II cells wiLh free.:-draining granular matc.~~1 08120 11,700 CY $3000 $351,OOOOC 

r-­ -,--­, D812Q. " .'\OS -­

Assume 'llmps and surfn(;c pump,­

-

",,0 . I mm,,;,1 08120 IUOO CY , nnd snlvage sheet pilc cutoff wall 08120 555 TONS $:::~ "" 50000 

-­

---­

---­r 
-­

-C­
- -­

I­ - ----­

f---­ . -

-

I· 
---­

-­

I,piocEs~ 
I" IBY ~'G,"'" {/11/tJ~

Dick LaFond ,u,f, M, 
PEER REVIEW "-,,K".mw 

4119104 J!clJ.08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 4 OF 25_ 

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, SWitchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C\Documcnl\ and Setllng5\bvanottc\Deskwp\Ill;Kk Rod\lll"cl Rock 

Intake- Structural RevlSion,\jl'ric,( Rapid, PP 3500 Rev LxlslSumm",y 

DhSl'RII'rIO:-; CODE QI'A:'Tlrv UKIT IiNITI'RI('E M10L'NT 

Structural Excavation and Backfill 
-~ ~-+--I  ~---+-----l 

Assume dam excnvntion i,; all common,_________ 

~_~s..tlme top 5 fect (~!~exenvntion is common and the r_~ma}nder is rock 
-­ ~~--+---~-

~ssume stockpile nnd use for bnckfill or cmhnnk1!lent.-­ --+----­
7 ExcavJtion of common materials for struclure'; 08140 388.500 CY $6.00 $2,331,000,00 

----f----~ Excavalion oj~rock for structures (drill & shovoc',"l______ 08140 671,700f--"-'="'t-C,Y $15.00 $10,075,500_00 
-----­

<) ~:..~_£!.ace hackfi_!!'s0r strtlctures (assul!lc local bo,!"ovw,l'--t-"'"08140 35,800 CY $4.00 $143,200.00 
-

10 Plnce backfill nround structures D8140 35,BOO CY Included above 
---~--------

11 ~~n:p_~~t ~ackfill around structures D8I40 35.800 CY $5.00 $179,000.00 

~-~--:---- - - I---+-­
R?a~!s and Fencing __ _ 

- ----~-

2.270 TONS $20.00 $45,400.00_12 Gravel surfacin_g -C---;-;----;---­ --+-+­___ --f--­ ____~O fl wide ro~9 right side of channeL_ 

I~Jt wide road left side of chann~I'_________ 

13 Safety fencing 
------­ f-_---jf-_,,4,""750 LF 

f--- 8' ch_a.!12~i0k fence __________ --+-+-­ -f-----1----1 
----­ ~---- ~~----1--1 f--+-----~~ 

STRUCTURAl. 
-~ ~~ ~='------- -

- ~---- ~---- ~ - -­

________ ~~~<:!~;ated Intl!~e and Fishscreen Structu~e 
-­

___ 14 Furnish. ror~l, and plnce reinfon:ed CI~ncreLe (fc=4ks~i,-l___+~"""'_08140 40,150 CY $14,052.)00.00 
- +-"c':c-f-_,$,"350~00 

15 F~!!:lish and pl~ce wncrc_lc reinforceme_n"'C_~________ 08140 6,424,000 LBS $0,75 $4,818,000,00 
- ~ -----­ - -­ -

16 Furnish and handle cement D8140 11,325 TONS $110,00 .~1,245,750_00 
~~-----~-

~ -

Construct Lined Intake Canal 
-----­

J7 _t'urnish, form ....'I:n_d place unrefn(?rced concrete 08140 2,350 CY 
lining in ~xcavated channel (fc 3 k,i) 

-~-~-- - ~ ~~-+--
18 Furnish und h,mdlc cement 08140 665 TONS $140.00 $93,100,00 

~------ ~ 

---f------
Cunstruct Hy_p~"",O' .P;•• p.''-____ 

-~ - -

I') ~:_2~:' Oia_ steel pipe for_ ~lsh hypas~.__ ~~________I 15,840 LP $330.00 $),227,200.00
-

,---~orlar line pipe 
----,---.~ ~ .~---c------

-~~ --­ ~.-.~. 

f----f­ _20 Bypu» pil!~COlnmOn excavation 270,000 CY $5.00 $1,350,000_00 
----­

21 Bypass_Eipe rock excavation 130,000 CY $15.00 $1,950,000.001--­ ~---+--II-
380,000 CY $7.00 $2,660,000.00 

--~-

22 Byp,lSS J~_!p."~b""o,,k"f'"I1_-:-c-:_____ -

23 Bypns~ eipe soil cement bcddmg (l~psi) 12,000 CY $55.00 $660,000.00
-­

---cc-----c-;---;------+-­ -+-+--­ ---­ -~~ 
______ ~~.~_e~_lane_ous Metahyor~:-cc-c-:-c______ 

Listed under Intake - Mechanical ilems 
-+--t------~- ~---~-~ 

-­ ------­

Intake - CivillStructural Subtotal $48,109,150.00 

QUANTITIES PRICES 

CHECKED BY CHECKED 

Choll U", David GesundheitfAnne Pavol 

DATE PR}:PARED Pi':ERREVIEW DATE I'KEPARED 

411W04 08/17104 



8UREAU OF RECLAMATION ESTIMATE ..v,
r~R,un~: '"~~" 

IP:;;I~~ Rapids Intake, Pumping Plant, SWitchyard, and Yakima Rinr Basin Water Storage Options 

111 I Conveyance System - Q= 3,500 cfs 
PN , I:' I 

FlU:, 
CI])ocuments and SenmgsliJvanolieIIJc'ktop\£llack Rock\Black Rock 

Mechanical , I' 'R,p."," ,;"'"' ..' . 

DESCRW!IO,~ CODE QUAl'T1TY l'NIT UNITI-'RICE AMOU~T 

._--­

_. 

install steel .,toplog g~ides alld scats __-+""08~4I1I~1O0,,-+_ 1',5oo LBS ==r-'l=~~~~ -cc----.­
, I g""l .. _-+-__ 

08410 102,OOOLLLS:BS'-t-.::.J±.oot~:os:ooo.noj 
08410_...•..•=J=~~~~;~h";",d~Ji~;",~""~'~•""J-eI_trash rak_e, rails, ;upports 

']' ] Atlas Polar DT8300 rnke) 

41"",,,;',,hi and install one ~ollveyo_r"c"I,'~'I,--_____ . D8410 13,000 LBS 
-­

08410 LBS 
-1_ '~=I==~~'~'~h~"';:d;"~'~"~"~"~C~cI~f~IS~h,creell guides, supports, 

1___ __ J~eat,. and byp,,'="=,=',,=,,=,____ _ 

08410 
---­ -

. 

106,400 LBS $4.00 <4?""".or 
106,400 LBS $15.00 .$1 <0, """.or 

1--1-----'1 ,,;,,;';,h """"~.--;;:;;;~--~_ _ - 08410rUl n' 'h and illstJl1 barrier paneL, above In;'," ".cc"'--------jf-"""'v 
I0' W x I I' ~Lp~mc1". 70 panels ~+~6'J,p'"">.',,,,'_____ 

]. steel 209.000 LBS $4.00 
.... _---­

--.------:c--:c-cc 
. _I ___*'"""".~;m~d~,"n"stall adjustabJ_c, bnffle panels D8410 

10' W x 25' H pnn~ls> 70 panels + 6 "pares __ 
-

I> ,I steel ),000 LnS 
.._------­ $4.00 I .. -

_ L and in~tall fi,h screen cleaners with travel rail. __~----'Ic;,;;~~~- Q8410-

15 syste_ms with 2 brush cleaner arm~ per system t::LJBS:!--$4:oot----;""o,rnlli~1 
" "eel ______ _ 40,000 LBS $4.00 

1-_+-. ···Ib. S",;ol,,, ,""I .. --+----jf--"c"c",5.0NO,L~B~Sst::::s:~$~20).loo~==~SS;,~")~,,""~")~'or
Ie. 2 Hp mOlors/gear reducer,. with adj, speed 5 UNITS S5,OOOJ)() 

; --t---I"-----­

i'h and instal_I water level 08410 . ... 12 I UNITS $1 1,1lOfl.oo 

------­1---+­ .+--+----f--­
--------­... 

R Chri'lcn,cr~l\ Suml 

0R117104 



SUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 6 OF 25 

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
CIDocuments and SClling,llwanonelDesktoplBlack RockIBl",·' Rock 

Intake- Mechanical Rcvision,IIPriest RapId, PP 3500 Rev l_xl'ISummary 

l>ESCR1PTIO:-.l COl>1o UNlr l'NITPRICE AWlllK[ 

----­ .. 

Mechanical (cont) f--­
----:-+----­ ~-c----

________!J '::.uroish and in,stall stecl stoplog guides a~d"~,,~"=t;,---___ D8410 13,500 LB"S_+__"'$6,.OO""-!f-_--=$81 ,000,00 

r-----­ (do~~stre~mofflsh wreem) _________ _ t---+--­
---t-±­ -----:::c-=:i--c 

I 2 Furnish lind install one ~et of_~teeJ stoplogs for thetwo ___--1-'D'c"S,,4"'IO"-+_JOI,000 LBS $4.00 $404.000.00 

different si,,-e_bays with lifting _~~amf----­
---­ ----­f-­ ---­ -­

13 3' wide walkway, steel, s~fetY_J;rating along fish scre~ns D8410 LBS $7.00 $136.500,00 
- -­ --­----t-'=+- 19,500 

---+-­ ----­ -­ -----­

14 Handrail aJ,?_n,g ellch sidc of fis!:!._screen w~"lk"W'""Y'---_____1D8410 1.520 LF $50.00 $76,000_00f--­ -----'~I---' ---­ -----­

- -­ ---­ ----­ ----t--f­
-----­ -­ -----­I-­

------­ -+---­
------­

f--­ ____ Radial Gatcs in I_l1take Structure 
- -- ­

-

D8420 j----t-­ - -----------­

---­

69,120 LBS $8_00 $552,960.00 

10,000 LBS $5_00 $50,000.00
----+--f-::'

17 I [oi,! oper~u'?r_ (Weighllgmc opcratllr- 11,300 Jbs) ________-+___ 22,600 LBS $20.00 $4)2,000,00 
----­

18 ~9!or - 5 hp ( One pe_':Jfate) 2 EA Included in_op_er~_tor.s__- -1----'4""-­ - ---­

f-­ - ---+--f­
D8420·-1---1­ -­ ------­

20,7\)0 LBS~+~'---+--- _$_8._00 $166,320,00 
3.000 LBS $5_00 $15,00000 

6,150 LBS 
---­_+:-c-c'$"2--o0,,OO"L_-=-,$_lcc23~_OO_.OO--+-+­

I EA Included in operator S 
-----­ -----+--1--­ .'~--F=~::;='-"----.---

-------­ --t--f--­ ---+---+----_.. 
--------­ --------1---+-­ --+---t--­ ----­

t---+---+-------­
..--t-t----­

-----­

._-------­ -----+-­ +--f------­
1--1--+--- --­ ------­ - ---r,--------1 
f--­

Sheet Subtotal $2,056,780.011 

QUANTITIES PRICES 

R Chr;'tell,enlB Sund (D84lO) CHECKED 

P_ Hoffman (DS420) Ao-trL ~A.Gmsh 
DATE PREPARED PKEKREVIEW DATEPKEPARED PEEK REVIEW f)ct'J­
4IWZIJ04 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SH~~T 7 OF 25

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Swi1chyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System • Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\Docum~nb ,md SCIling,lbvanotte\D.,ktopIBI"ck Ruck\l\bck Rock 

Intake- Electrical RcvL,ionsIIPries, R" ids PP ~500 Rev l.xlslSummary 

[)E';CRIPTIOK CODE QlIA:'TITY UNJT U:-in PRK E 

------­ -----­

---­ ---­ --------1 
ELECTRICAL 

--­ ----+-­ ----+------f 
-­ ---­----=c::-­

Scrvi~e Equipnlent (~&1) 08430 

23 Dislr!hulion pa_nelboard. outdoor!~pe ---------1 I EA $25.000,00 $25,000,00 

__~volts, 3-phase wil_h 225 ampere bus ---t---t­
---­

- ---+-­ ----­ -----I-­
_____ 24 Ol~t~Ioor transformer loau cenler _________ I EA__+--",,\.."-",O"'-OO"',O"'O'+­___"'$IJ .QSlQ~OOf---f---­

_______1_____ 15 kVA, l~jJ!~ase, 480-240/120 v(!I_l ------+--­
-f---+-

Comhination Motor Starte.~:'--________ 08430 

_____--t_~'~SfN..E!"'A siLe 2non-reversing conta<:lor, 6 E"A_,_-+_"'$8",OOO=''"OO''-f-__-=$C'4~8,'''OOO=,O:''I0----+---j--­
480-120 volt control tran~former 

-----­ -----+-­ --+----/-------­
f\I_~MA type 4 enc1o~urc__ 

-------­ --t_--­
---t~---cc:: ---+---­

Insulated Conductors (F &1)t_-t-- ­ t_--t---­ ----­
_ 6oo-volt. single-<:()nd!l~_l()r, slranded c()p"p~'Cc___________ ----=:-1:-::--1-­

26 12AWG 500 LF $0.60 .'1>300_00 

27 10AWG 200 LF ____------.10­70 1-____.'1,] 40 02----f-"J­ --------­

28 8AWG $1.00 S100_001­__1__ -------­ --I----i--~100, LF 

-------­ ---+--+­ ---+--+-----1
Conduit System (!<:~I) .. --------t--­

________ RigllJ sleel condui_l ________________ _ --1-----1--1 
29 I i~~h"_ __________ __ --+__-+__-,',")0 LF $15,00 $2.250.00 

-------­ ----+----1-­ - ---1-----1----­
-----+--1 

---­ ---­ - - -----------­ ----1---+­ -
:----c---=c:----­

08430_r_--:-:FL~ig,",htillg_System (1<'&1) --­ --­___:----:-____ -------+::--+-C 
30 I ___ J::Iig~-pre5s11re sodiulll, pole mounted, outdoor __ ------t--_+___--"6 EA $1-,--6.QQ:Q.O $1},60U.00 

70 W<ltt. 120 voll 
---t_==~-- - ---i----t---­

--------t-----­ -------~t_---

---f-t----­ -------t_--+-­
---f--+---­ --­ ------t--j­
------­ --------­ ---+--+----t-------1 
---­ -----------­ I----i---+----­ -

------­ --­ ----t--+---­
---.,1--+--------­ ------+­

- --~-----

Intake - MecbanicallElectrical Subtotal $9,926,770.00 

QUANTITIES PRICES 

CHECKED
OY Cr {;". 

Mike Schuh t)1EIlzal>eth Tmn 

DATE PREPARED J'EER REVIEW DATEPREPAREIl PEER REVIEW /)r;~ 

4116104 08117104 



BUR'OAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 8 OF 2S

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, SWitchyard, and Yakima River Basin Water Storage Optiuns 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN IPRICE LEVEe: Apprai,al 

FILE: 
C Il)ocuments and Sening,lbv,HlOlle\Desktop\Biack Rock\Bl"ck Rod, 

Plant- Civil Revi,ioTl\IIPnest Rapids PP 3500 Rev 1.xl.'ISummJry 

[)F.'CRIPTIOI' CODli QUA~lllY VNIT UNIII'RICE A~10t-NT 

- -­ --­ ... .. ._----­

Access Road (9.75 miles of 2·lane access roa~£c::-____+ 
__\-_ ,A~;"<;ume cun~lruct accc" road from SH24 to PP. 

- -­ --­

A.SSLI!!lC pl(lC~o;~d alung abandoned railroad alignment 
-

_-:tccc_.,\,~~umc no mnjor cxca~atJD[] or embankment scc.llOns. 
-­

.!. Clear roadway. ahgnm"'~."' ___ 08140 45 AC $3,500.00 $157,500.0 
-­ -

__ f--- 2 f1urmsh _~!ld place ba~c course material (9-inc~ depth) 08140 96,000 10~S $16.00 $1,536,000.0
-­ - -­

3 Furni~h and place asphalt con~rete (6~inch depth) 08140 70,000 TO:-.JS $60.00 $4,200,000.0 

--­ - ----­-c---c 
4 Furni~h ilnd install W.bea'!ltype guardrail 08140 10,000 Lf-l $25.00 '!i250,OOO_0-­ -

--­- - ----C--C­ -

5 l-'umish and install_~i,;cellancous ripe culvecc,"'________ 08140 1,000 LF 5200_00 $200,000.0 
-

Assume 36-inch-di,uneter, wtlfl- 35#/ft} 
- - -­

-

_____ Ser~i~~ Yard (6" ~~phalt c_~ncrete surface) ---+CC:ccc-+--­

_1 __ ,6 ,cSc...,rip rmd clearpuElping plant site to I ro~o~, ,d_'"''"c'______ I 08120 __ _ 15.300 CY $3.00 f-__-:'"$c45:",c9cOOc.,O'"/t 
7 Common excavmion to Service Yard E1. 505.0 ___ D8120 164,000 C'I'_f-_-c"$c5c.OO"'-f-_--c:$_~?~,000.0

--­

E Rock excavatlDnlO Service Yard E1. 505.0 __:­____--j ,08120 20~,000 CY $15.00 $3,l?_Oc~~ 

____.:!- Place emu c9.mpact embankment ro~_,,,"c,'~i'c'cyc'ccd~____ 08120 19,200 CY $8_00 $153,600.00 

__ I°F~rnish and [1lace_h~lse wu!~_e material (6-i~~h) __ __ DEI20 10,000 TO"N::',' 1-__'::':,0,.0,0:'1___ ~200,000.00 

--I--"~'-:,F~!!li<;h anu ple~~:o asphalt conc!_ete (6·inch) 08120 11,000 TONS Ji~0_.0_o+__,$,S~8,O"O,OO:,."OO4 

12 Furnish and in<;wI17·foot chain link f~nc_c for PP Yard ___-+_'c)c8,12,,0".1___ 3,100 1_ ,L~F,-\-_:- $20.00 $62,000.00 

13 Furnis? and install ?~!oot x 24-!-~ot access gatc __ c-0,S"'12C0'-j_______ 3 EA __f-~'c3C,5AOCOCOO""__I_---§L~:500.00
-­

---+--­
Dew~tering During_ constru""ti,.,nc ' ____ ___ --f----+--­

~--- - +---t----­
____ Ass~~c. no t-'Tou!~dwater flows into excavation ------f----f 

----:-----:­ -
Structural Exca,'ation and Backfill 

-

A\'>lII~e_~Orn~l?n material exc~vated under site excavation for Y<lI-~r'_____+_1---+­
__ .0,>,>umc stockpile rock for lat~r usc as riprap or rockfil!. 

---­ --c-----­
14 Exc~vatl(~l~ of rock for structures (dnll & shoo~>-_____-+_0=",8,-12CO'-1 """-J-'c:':-t---­ $15.00 $3,000,000.0 

____,f---'1"5tr~."urnish b~ckfill for structures (asgu~e loen[ borrow) ___ D812.Y_I_--="""-J-':-:': :_:-,$4~.~OO"-,__--,I,I"60,",OOO""'"'0"1 

16 Place backfill around \truClucc,'o'______ D8l20 :":--t~I"~'c1"cdc',dc'cb~",';'-------- ____f-----­ -
17 Compa~t backl~1I around structurc, :--:--::--:----r:D8120 $5.00 ____1.~OO_'__~ 

___18 Rock Exc. for manifold pipe to edge of Service Yaru ______-+ .0=8::12,,0'-1__--" $15.00 $1,170,000.0 

1_---+- 19 Furnigh~J'}ace, & compact h_~ckfill for manifold pipe trcnch(assu 08120 _-'''''"'''-+-''-'_1 $9.00 ____$57~~ 
20 l-'ufilish &_p~l~_e soil cem~nt for manifold pip_~_t!ench D8120 $55_00 $448,gOO.0 

-----=----cc- ----+---­
Sheet Subtotal $17,185,620.0 ! 

QUANTITIES /' PRICES 

Di~k I..,!-'(,,,d CHECKED CHECKED"' 
M R O'Shea ~GruSh (,pJ '/n/;""1."/_C;~ -" 

DATE I'REl'AKEi) Ph"ERRt:V1EW llAt'EPREPARED PEF.R REVIEW 

4/1!)~)4 08/17104 /kif­



SlIFlEAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 9 OF 2S 

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q"" 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C Il)ocuments and Sening,I\ovanoneIDe,ktop\lll"ck Rock\lliack Rock 

Plant- Structural Revi,ions\IPnesl Rapids PP 3500 Rev l_xl'ISummary 

DESCRIPTIO" CODE QLlA~ITY I'NIT LI~IT PRICE 

-­ -----­

STRUCTURAL 
-­ "",,-­

----­

---­

_____ -------?_~ ~l~rnish, rur~, and place rcinforccdconcrele _________~f-:'"D8120 91,300 CY $350.00 $31.955.000_0 

___}2 Furnish an_~_.r_Iace concrele!iOillforcement. D8120 10,043,000 LBS $0.75 $7,532,250.0 

__ __ Assume 110 #ICY 

_+-c2c)'l"Fur"nlsh and han_dlc_cemeIH (.282TfCY) D8120 25,7::.0 TONS $110.00 $2,832,500.0 

Furni~h__~)n~lall prcc(lst, rlcst~cssed double_".,"",f",,,, "oOOof'-__f_-­
---­

24 10LDT 32+2 = ~O'_wide & 32" decp- 80' Span D8120 36 EA~-_r-"$-~'O~-O~O~O~-O~O+_-~$~'-~8~OO~-O~O~O~-O~ 

t--+---i----­
----­

----­

-­

60,000 LBS $4.00 $240,000.1)( 

--­

---­

--­ -----+----li­
...... ---- ·-----1 

____ _ ___ Miscellaneous Meto'i"""-,.,.k'-____ 
26 ~_I!li~~~d_,_·n~i!..'ni,cellaneous melalwom"k_________ D8120 250,000 LBS $7.00 

Jncllld~~_g_~<::~ings> hatches, laddc~s,_guardrails, 

cal walk, and cable __ lr~Ys ami supports 

- --C----­ --------c-­ t--+-­ -- -­--- ­

------------­

-­

-------t-­
t----­
+-----­

--t-­
--­ c----------pi~~i_Ch'iIlStructu~~I-'s-uCh-toCt-"ci--+---f---- $63,295,370.0 J 

aUANTITIES /). PRICES 

M. R. O'Shea BY CIIECIiliDCHEC\2y.; )() -,~A.GruSh 
DATE PREPARED PEER REVIEW DATEPREPAKED PEEK REVIEW /JtJ.-­

4119/(14 O~1l7i04 



BUREAU OF Hf-CLAMATION ESTIMATE WORKSHEET SHEET 10 OF 25 

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN (PRICE LEVEL: Apprai~al 

FILE: 
C \l)U<.lImeLllS "nd Setnng,lh,'allottol[)c,ktupllJluck i{ockllll"ch Rock 

Plant - Mechanical Ro,,",on,11 Prie,1 RapId' PP 3500 Re\' I. ,1-'ISulllll,ary 

LOllh QUANTITY lJ~IT ~MOt'l\l 

---­ ---­ ---+---+­--r--­ Maj()rJ\.!~chaoicaIEquipment ---------­

-+----f­ ---­
--­ - ----c-;-' ---:-:=-:---c:::-;:-;-­ - --+--C -­ ---I-------j 

500 ds lwu-~tage spiral ca,c_pump, rated 500cfs at 1430 ft _____+_____1 
-

tolal dyn?_mlC hcad,_ov vcrall dficlency.more th~r1_~!.%" ___-j___+_ 
- -t----+---­

______ opcr.ating rangt from IO~!J to 143~!cccc'________ ,_+__l'j'CP,~'m~p"'__ ________ ________1--__1-­ EA $5,000,000_00 $15,000,00000 
-­

J EA $2,5QO,02.2:.~Q_ 57,500,000,00
2 ~~I~C~"-:_:_- -------:-c-:-c:-: _ 

____f-_-tSo-p,h,~e_~!Cal dlScharge.valves, with uperators, rated at _l~f!.Qf<''---+---f---­
c:-+---=-:::=:::+~=--:I working p~~ssur~ amJ : 2000 _t~ surge pressure, with OpWlturS 3 EA~t-=-tf--'"$"'3,000,000.00 :'.9,000,000.00----­

4 Jnst£ll}~tion '>upervi'>lOn of_500 cfsJ?o"m:::cP"ic,g._"-"""'______f_ _ 3 EA__..c+~__t-__S__I,OOO,OOO.OO .':.3,000,000.00 

-:::-.C-­ - ---:-c:=-c----:-=-:--­
1000 ci"s two-st?ge sriral~,t,c pump, rated 1000 cfs at__1430 ft ____+-____-j__ ---+-------­
10lal dyn~lTl!c head, overall dficiency lllore_~I:_~~ _g~3',,_.___-j____I __ 

__ op~rating r<l_ng", 1030 to l:t~O""n~_______ _ ---t---:+-:c:-'
5 Pumps S9,000,000,00 518.000,000_00 

=+~S4~___50~0,_000 006 Motor,'C,'C'c­__c-_ $9,000,000_00 

Srhe~~cal di'>charg'" valves, with operat()~s, rated at 1500 ft 

7 wo~king pre'>sure and_:_2000 ft surg~ prc'>sure, wIth 0pwltors -"-t--""__1-~S4~.5~O~O",J)OQY~_ ___...:'fi_'_.OOO.O.QO O~ 
~ In&tnl!31~~_~ supervi,ion_of 1000 ci"s pumplllg u~~~ __ 2 EA $1,500,000.00 $3,000,000,00

--­

----­ ------+--t-­
--+--+----i-----j  

-------­ --t----j---If­
---------­ ---+--+--1 

-------­

-----­ -----+--t­ - ---f----+---­
--­ ---t---­ -------­ -----+--+ 

---+--:::+---1 
-------- -­

1-- -----." ----­ --+---t­
------­

-------­ -----t---j-­ - --1---+------­
--t----­ ------+--­ ---j---+-------1 

--+-t--­ ---I--t----+------1 
-----if-+---f-----j  

--------­t--+-t--­ ----+----1~---------t----__1 

-­ - ----­- -----------+--j---­ ----+~-----Sheet Suhtotal $73,500,000,00 

QUANTITIES PRICES 
RIchard l-chr omCKFD k_Grush 

DATE PREPARED DATRPKEPAKED PEER REVIEW f)cJ-­
4116.104 081l71()4 



BUREAU of HECLAMATION ESTIMATE WORKSHEET SHEET 11 OF 25 

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Ba~in Water Storage Options 

Inflow Conveyance System • Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisnl 

FILE: 
C-I[)ocuillems ,md Scltmg,lbva[luLi<I[)esklopIBtlck RockIRIa"k Rock 

Plant - Mechanical Rov;,;o[],11 PI L~'l R"pids PP 3500 Rev I xi> ISummary 

DESCRTPTION CUDIo QUi\~TITY UK]r UNIT PRlcr 

FURNISH·ANll·INSTALL TIlE FOLLOWING: 

f----­ ~teel Manifo~~ and Suctiou Tubes __-­ ])8420 f----+_ 
Stecl pla.~~_l1scd fur pip" fnbric_ation: 

-~--

ASTM A572 Gr. 50: ~y '" 50 kpsi St '" 65 _~psi 

(All pipe Sil:':S.me insid~ diameter,)
--­ ~~ 

9 192" Inside Via., 3 5/8" wall, L_ 340 It D-1:\420 2,600,000 LBS $2.00 $5,200,000.00 
-~ 

10 192" IkL,J 3,... waif, L= 152 [1.--------­ 1,200,000 LBS $2.00 52,400,000.00 

375,000 LBS $2.00 5750,000.00 

____1_~ 17()" Dia., I" wall, L- 134 ft. 260,000 LBS $2.00 S520,000.00 

n l3Y' "[Iia_, 2 '/0" wall, L- 54-¥i-. 210,000 LBS $2.00 5420,000.00 

---------­
1:>0,000 LlIS $2.00 $300,000_00 

---­ 15--- -110" i)ia.. 2 '/ " wall, L", 26Ic'c'-------­
R 670,000 LBS $2.00 $1.l40,000.00------+-­

-­
J40,000 LBS 52.00 $6XO,OOO.rXl 

------------­

.-~----~ 

---I-~-- ~~------

--~~ 

------­

--­ ---~---

Sheet Subtotal $11,610,000.00 

QUANTITIES PRI"E~ 

CHECKEll CHECKED 

R'Ck Fmz, D&420 

DATE PREPARED DATE PREPARED PEERllliV1EW f;.rIlL 
411W04 08117104 



 

nATE WORKSHEET StlEET 12 D. 2' __BUREAU OF RFCIAMAfiON 

rOR' uno. 

IPriest Rapids Intake. Pumping Plant, Switchyard, and Yakima River 8asin Water Storage Options 

IlnlllooW Conveyance System - Q= 3,500 cfs 
PN 

n W 

D[SCR1PT10I' COD~ QUA~T[TY lIr>:IT UI<Irl'li.!Ch AMou~r 

17 leo.? High Pres'>ure Fire EXlingU~shill~--Syst~m: 2 SI 

116. 100# - wi control pan~.1 _____-+__ 
Ippd I d 2.000 Ib, or . ... i .. __-1-__--+-_.. 

- Is~h. RO . i linings 

I 0·8410 

.... 

L.S. I----==t=~ 
~.. 

1~ iron, pipe & fillingsi­
i-' 

20 i" i1SY~tem: I 

12· 500 "I ""boo ,""I • 
. 10 gem 0' 100 p,i mlp"mp 

-1---+---' -

..... -­

,,"yp, K 

4116/\)4 O~/l71()4 



OU~EAU OF REGI AMAfION ESTIMATE WORKSHEET SIIEET 13 OF 25 __

FEATURE: PROJECT, 
Priest Rapids Intake, Pumping Plant, SWitchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System • Q= 3,500 cfs 
REGION PN PRln: LEVEL: Appraisal 

FILE: 
C IDoc,ltnell1S and Sett;ng,lbvanoltcl[)",ktopllJ lack RocklBlacl; Rock 

Plant - Mechanical Rcv",on,11 PriC>i lI.up,ds PP 3500 Rev I xl> ISulHHlary 

Dr,("RIPTID~ ['ODE QlIAKTITY Ui\lfPRIC'E ~Mourr 

-f--~­ - ------­
_______ Mechanical (co,.n,t)'-___ _ ----+­ -~ --+-----1 

-~c--~ --::=t---;-­
__f-"24, __ r~~~~l UnwaterinK ~'2y"st",.m., _____ D-1S41O I ____+~L~_S~'+-­ $200,000,00 

2 _ Vcrti_t:alturbin~ typ~ &ump p~mp, lOOo._~;pm @ 50 ft hdr---­ - ~~~-~~ -+-------j 
I_-_~rainagejd type drull~~ge pump--_-:c-:-c_-----­C-­ -i----f­ ---+-------1 
1,500 Ibh or t}pe K copper tu~!:, valv~, & fittings 

______ ~!OOO Ills, of d,u,::tile iron, mecham~ill jointpipe & f~tt"i""S",___t---+ 

--c----­ -r---::----t-c ----r--=::-=c:::i 
__~~ __ ~)()rne$lic Wate':..a~ld Sanitary Waste Sy~_t_e.?l: ___I-"Dc~8c4cl"0't-~ _ I +L'C_~SC_ -+________________ $1 00.0.00_0.0.C--­

4 -_l,\Iatcr.C,l.o",,~".,_____ _ 

2 _ Urinal --------j~-­ ~ -t--+­
4 _Lavaturie~ & accessories 

____ ----f--_t~1,,-l?,u_Elex Sewage Ejec~l?£.c-cc_______ __________+_______1 
2,ooOJ~s. of cast irun hub & ~pi~ot servicc wciKhcl~____+_---1_ +___+___________________ 

~ ________ ~~r~ipe _ _1_____+_ -~---I----­
XOO Ihs. of type K cupper tubmg, v~l_ves & fittings __ 

I---+---I-----~--­

-r----­
--t---­ - --------­

~-~­ --­ ~--­ ----+-­
-~ -~­ -_cl--c­ ~-~_:------­

26 100-Ton overhead~r~nc, 72'-6" span D8410 153,00.0. LHS $6,0.0 $918,00.0:00 

---+-+­
27 200-Tun o':~!I~cnd crane, 72' 6" ~r.~n, two required 1)-S410 __c'.2.0..,O.O'0-fL.B.S,--+__ $6,O(] $l,120,OOO.OO 

~-------­ --,c:c-I------t
211 Electric traction d~vator D841o. I unil, _+_,$c500",",O,O,O"O,O+__,$~5OO"",O,OO"",0'"l0-----t-"''=-i-~ -­

ov~rh~a(1. g~~Tcd: capacity '" J500pOUllds2'-:-CC ______I_~_ --+-+­ - - ~­ ~ 
(ravel _ 100 feet,lall~i_~);S ­ 6, spe~d" 20.0 ftJm_~I!:_---1-­ --r----t­

~----+-+­
___________2~ ~]!:~js()nic Ilo ..... rneler, 4-pmh__ ____________ D84iO I meter S35,OOO.OO Sl5,OOO.OO 

----:---;--;---­ --,ccr-----==r.
30. Tra_:~~lracks (st~d) at pumping p]~nl _________+D=84~1~O+--'77.0(]0 LBS_ 54.00 5308.000.,00 

-~=-+---I----___l 
___)_] S!Oplogs, lifting heal!l:~",w""d"g,,,"idR""'"l'"'~""l,)C_CC------­ 1)8410 _ 42'~'O..020fL~B~S2'-1_____~~OO______S_llS.2~~_O00_ 

{as<;ume~(l~lC set of 5toplugs fur e~ch site bay) --+-----11--+­
-t-------­ --------+-+---1 

------j--+---­ -­ -----+--+­ -
c--f---f-­ -------+--1 

~--------­ --+--I---~----­ - --­ ---­I-
r-------;~~-:::;_ - --+-+---/-

Sbeet Subtotal $5,3(j1,000.00 

QUANTITIES PRICES 

CHRCKRD 

A, Rill. C. B.,le, 1', Schl'ell, J Gn,", 

DATEPREPAU:D PEERRE"IEW PEER REVIEW 

411612IX14 (ll!117j()4 



9UflEAU 0. flECLAMATION ESTIMATE WORKSHEET SHEET ,. or 25

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
('.I[)oc"mcn" and SCllLng>Ibv.lLell~Il)e'klOplBl"ck Rockll:llnck Kecl 

Plant - Mechanical Re""on,IIPn.,( Rar,d. PP 3500 Rev 1 xhlSuLlu[Jary 

CODE Ol:ANTTTY \lKIT Uj\lr\'!i.lCG 

1----1--­ -~ 
Mechanical (cont)1---­

D-841O L.S. $2,258,850,00I-__+__+""",.,'win"",,,V",,"w'""...at~~,_and Air Conditioning __ 

HVAC for lJUlding _~~CCpl bus & switchgear 

_____ ..l72-fllung by 7T-n wil1~ by 70-n high umllse~ice_!)_ay _ 

:14-Jt long by 77-ft "'id~!)y}O-ft high control hay 

1-­___________:r.~':)__e~ch :14-ft long hy 77oft wide _~y,,,I7,,~_"n ,c,q,,"ipwmwc,"w' ,m,'wmw,,- -j___+____ 
30~-f~ ~!ng hy 56'-ft wide by 20-ft high Ek<.:tric~l Gallery _-1___1­_____-1_______ 

___ ___ __!..tI.:n~~utorlValve (i3I1eries'" 7:16,000 fll\_~__________-I___+______ 

~-----------------r -

I---+-+------------~ 

1--­
----­

1-----1-_1_----------­ ----1--­ -
-+-I----j---­ -­

~--

- -------------I---f-­
- ----+------­

-­ 1--1-----­ -+--I-----+----~~--
-­

-~ --~~---------__+-_+--_I_-f 

------------------+----1---f 
-----------------­ -­

--­ ----+-+----+----­
--­ -------~---------+-

1----+----11-----+--­

---~-----------+--I---- ~-----

--­ -1----------------+--1---­

---+-------~--- --~ -- ­ ---­-­ - ~ -

I---,r---­ ---------pj;ot _-M-'-~C",,-,-ruc,c.'=SOUCbC..c"'-':----t---+----+--+-----+-=$=93=,=92=9°,8°5=0=,0",1 I 
QUANTITIES PRICES 

CHECKED 

Paul Schl.,n ~JJ 

DATE PREPARED PEER REVIEW DATE PREPARED PURKE,"'IEW 

41161114 08117104 



BUREAU OF FlECLAMATION ESTIMATE WORKSHEET SHEET 15 OF 25

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Waler Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN PRICE LEVEL; Appraisal 

I<'ILE: 
C:IDocumCnlS and SellLngslbvanottelDesk!OplBlack RocklBl:,ck Rock 

Plant-Electrical Revision,IIPric,l Rapid, PP 1500 Rev l.xlslSummary 

,
e ~ 
~ , ~ 
" 0 Dr}.;( RII'I [ON CODE QL',~NnlY UKlT \I"IlTPR[(T ~M()lI"T"c > 
"C << " 

- -­ - ---­1-------­
Pla~t_9roullding System (1<'&1) D8430 

---­ - -

1 Ground rods, 10 f.s}!4" dia., copper~c.1i!d 50 EA $180,00 $9,000_00 
--

Slrandcd hare-copper ~o.~ductor 
---­ - -­ -I--­

2 250 MCM 1,500 LF $5.50 $8.250,00 
- -------­ -­ -­

3 4/0AWG 1,000 LF $4_00 $4,00000 
--­ ----­ -­ ---­I­

4 2/0AWG 1,000 LF $3.50 $3.500,00 
- ----­

5 4AWG 700 LF $2_50 $1,750_00 
---­ - - - ­ -----­

---­ ----­

- ----­ ---­ ---­ ----­ - -­ -­ ---­ ----­

-­ -­ ------­ -

~o_t~r Bus & Swilchgcar (F&l) D8430 
----- -­ - - ---­ - -r--­

6 ~~~~.!~tor isolated-phase' bus' 400 LF $5,000.00 $2,000.000_00 
---­ -

15 kV; 24,000 amp~re:,_; 3-phase; 60 hL 
-

Sclf-cooled 
---­ ----­

-

7 .Individual motor Isolated-phase hu~: 
- --­

IS kV: 3,500 amperes; 3-phase; 60 hI.. 150 LF $1.500.00 $225,000_00 
---­ ----­ ---­

Self-cooled 
-­ -- ­ -­ ------­ - - ----­

--­ ---­ - ----­

8 15 kV: 7,000 amperes: 3-phJse; 60 hz. 100 LF $2.000_00 $200,000.00 
- ---­ - ---­ ----­ -­ -

Self-{.:oo1cd
--­ ----­ - ----­ -----­

----­ - --­ -

----­ ----­ r-­ ---­ -­ ---­

Motor rec!l!ce(I~~Cl~t~g~--,--st~lie starting system with 
- --­

1_~__ ~:V.:._~F6 type unit ClrcUlt-~~cakcrs 
----­ ----­ - -­

9 ~>_~9.9__~mperc~yntinous current 3 EA $240,000 $720.000_00 
... - - - ------­

10 7.000 ampere,> contilluous {.:UITent 2 EA $275,000 $550.000.00 
---­ -----­ ---­ -------­

---­ --­

-­ ------------­ - - -----­

Motor Control Equipment (F&1) D8430 
-----­ - - - - ---­I­

II ~upIcx control sWltchhuanj for uperatllm of 5 main I EA $200,000 $200,000,00 
------­

pumping motors. 
---------­ ----­

- -----­ ---- ­ ---­ ----------- -----­ -­ ---------­ - - - - -

- -

Motors 
--------­ ---­ ---

LIsted under Plant-Mcchamcal 
-----­ - -­ --­ -----­ ----­

-­ ---------------------- -- ---­ - ----­ ----­r---­
- -

-----­ ---c-=c= 
Sheet Subtotal $3,921,SOO.()() 

QUANTITIES PRICES 

CHECKED CHECKW" ':I: fCo-w,' " ,1,,~. ~/t1/~:1
Mike Schuh lizabeth Tnm ",J 

DAn: PREPARED I'EER REVIEW DATE PREPARED PEER REVIEW 

41l6lO4 08117104 ~;J-



BUREAU OF RECLmATION ESTIMATE WORKSHEET SHEET 16 OF 2, 

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION p~ PRICE LEVEL; Appraisal 

.FILE: 
C,\I)uc"mcnts and SClling,lov"notte\DesktoplBlack RocklBlack Rock 

Plant,Electrical Rev;,;on,lll'ricM R"l'ids pp ~500 Rev 1 xl'ISumnwy 

DIoSCR1PT10N CODE QlIA:><,ITY lI~IT !I~lTI'Rln: I\M()!I~T 

---------­ --=------f 
________ l_?_~V !"1etal-Clad Switchgear (F&I) 08430 

12 is kV__m_e_~~}-cl~d switchgc~r rated 1200 a.~pcr~s wJ~~. lEA $350,000 $350,000.00 

1-___+___ ~~_.!..2_Q9 ampere vacuum lype ]loocWo'c'OOIT,·,'"oio"bc"c'oko"c;~___+___I­______ '_ .. 

-­ --­--f--------­
__ 15 kV Non-S~~~~.~lcd-l·hasae Bus (F&!l._________-t-'OcS,4,3,0-t____+___I__ 

IJ 15 kV, 1200 amperes 200 Fe $SOO,OO $160,000,00 

I'lant Station-Senice 'Equipment (F&1) 08430-­ ----f"....===--==="-=--:--C:-­
Indoor douhlc-e~~~~ _,econuary unit Subsl~lion with 

-­ .. 

______ ~~'Ing.t~alllrc~:.__ 

____. __~ Ory-IY~..!:E<~~~t~)rmer 13.8 kV-480Y177 V, 2,500 KVA .....__ ~2f:E~A_+~$9c:O~.O~OO~OO~r_-SI80,000.OO 
15, .. 480 Vpowcr.circuil breakers, 6QQ. ~~]l_~~~~_ r_--I---l~OfEA~-r_~$~4~.5~OO~OO~--~$4.5,000,00 

----­

-----­ -----::-c-:c---­ -- -­ --+--+---1­
8uilding Lighting Syst('~. (~~:IL____________f-"008C4"30''_i----_+---t----__1--------­

Interior lumin~ires.____________________f_--_+----__If_--+­
.. _.!_0. -----.!:ii.gh b~y, high-pressure ,odium, 400 W, 4110 V 30 EA $700.00 ___.._..B~-,OO~.:20 

---­ -­

.12 ~merg~~~ lighting system LS 5900,00 

--f--+----­ ----------­---------­---­ I
18 Exlerior Iliminaire~ 10 EA $400,00 $4,000.00 

_.___..li~gllj)!_essllrc sodium, w~ll mounted, outdoor 
70 wall, 120 VOll 

---­

-------------­--1----+---+--+---1-­
--------------------------+---+----1--­

1----+-+---------------------­ --­
1---+---------­

---­

------------------1-----1---+--+----­

1----+-+-------=-~___c_------------­
Sheet Subtotal 

QUANTITIES PRICES 

CHF.CKI.:D ';;If: CHECKf:n'" 
Mike Schuh 

nATE I'Rt:PtlKEIl PEER REVIEW DATE PREPARED PEERKEVIIlW 

4/](i/04 O~117/04 



BUREAU OF R"ClAMATION ESTIMATE WORKSHEET SKEET 17 OF 25

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Watcr Storagc Options 

Inflow Conveyance System • Q= 3,500 cfs 
REGION PN II'RICE LEVEL: Appraisal 

I<ILE: 
C:lDocumcnb amI Selling,llwanottelDe,ktoplBlack RocklBl"ck Rock 

Plant-Electrical Revtsionsl[PrieSi Rapid, pp 3500 Rev Lxl.'ISumm.lrY 

nr},CRIPTION conE (,1l1A'rllrY L'NJT U"iTTPRICE ,\MOl'NT 

-+---t----j -
----t--t-­

1--+-----------1----1-­
19 Bllildi!1_~ Fire Ddedion and Alarm System (F&I) 08430 I LS $150,000.00 

- -----11--­ ----­ -------­

1---­ :---=----::-____:--::: - ------Ie:--­
20 Distribllti(J_I!_l'anelboar,dc'o(F=&,'c)-:-______ __ [}_8430 3 EA $80,000.00 $240,000.00

+­
480 volt,: 3-phase with 400 amp~e hus1---­ ----+--+-­ -­

-­ -:------::-__c-;:­ -------,--­
---t-_~I M_"t_o~~;!~~r!'l Centers (~"&"'~)_______ ____ 08430 ___,2-l'E~A'____1f-- $120-,0_Og_________~3.:~~~g~(}'J 

1---+----- 480 vol Is, 3-phase. withl200 ampcre hu, -----f----+----f-
Five 20 inch wide scctlOns -------+-­ -­

----+--t---f-­
--­ ---1---:--­

1---+­ ___ ~nsillatcd Condl"",,'",~=(,F,&"'c)_:-____ _ D8430 

600-volt, siI_lgJe-conductor, stranded copp~r1--­
22 SO.50 $6,000.00------t--t--'=:"-F: 
23 SO.55 $8,250.00

--------1----I-~~ 
24 10AWG +__",,,O,.70,-(___$.!Q,2Q9:00--------+­25~-AV;'G-- $1 50 .'>4.500_00 

--------­ ---­1-­ -;~ 4AWG $1.75 55,1.50.00 
--.--~"::-----­

27 liO AWG $2.75
----------t---+-~'J'='_- ----~~ 

1--­ ---- --­
600-volt multi-conductor control cahle _+-t--___1-­ ----­

28 9 conductor I (, AWG ___ ----f----+---=""j=-+-­ __-"$,"L_~25~f-__-"$"c2'c"50,,O","OO! 
I--------?-? __ 12conduclor 16 AWG,____________+____ ______ ~I.)O $4,)00.00 

30 ____~_':9_~ductor 10AWG _____ =~"_I_"'---+--~$,'C7~5'_+----~$,,·5,~2:g~ 

- --­ - ------­ ---------+-_+--t--I 
----­----------+--+---­

- -:--::---:=::-----­ -+---+--­
Conduit System (F&I) 08430----t===-"-"'"----­-­ --+--t-----1--­ -­

r-__f_--::-tRC,"gcidc,~·tcc] c()n.~~ __ _ 

800 LF $14.00_r---­ 31 I inch - ---------+--t-----'3":­
32 1. inch 500 LF $22.00 ___~_!2~0---~-:----------I----1--~ 

250 LF $30.00 $7,500.00 
-----­

_~3:,3t---2ocll"2ci""c"h'--------------- ---­

250 LF $42_001­__1-~34. t-__]_~_ch_ __+-_--"~I"'-+---"':o'""'-I---'-"$lO,I(}'J·OO 

--- -----------+----11----+-+ - ----­

_ __I'P"I"""ti,c-,C"'"~t,cd""rig,i,d~"",c~t______--­ -­ - --­ ----- -­ --­

300 LF $30_00f---f-- 35 ___~_~':l.ch --If----"""j'''---I--'''''''''-+-­ ____$9,000.00 

. -----~~:-:---+----11----+-+---+------
Plant - Electrical Subtotal $5,413,850.00 

QUANTITIES PRICES 

BY BY CIIECKEDCHECKEJ).t' ~ r 
Mike Schuh 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW /)cIf 
08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 18 OF ~5

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FII.E: 
C:lDocuments and Settin~,\b\""'Oltc\])"skIO]lIBla"k Ro<;kIBl.ld lI.oc~ 

Switchyard ReviSLOtl5~Pnest R"pids PP 351)() Rey Lxbl~\ll1ll1lary 

UhSCl{!YIlON CO])E QL:ANT1TY \lJ\lT lIJ\lT PRICE AMUU'iT 

STRUCTURAL ..t.~D~8"12",,O+___t-_1----1--1,,· 
Assume switchyard 5trul;\urc~ covered unde~ _ 

f-__-t___-t_-"'c"cli_,.:tcd itcms. 

-----f------­

ELECTRICAL1----+--c-­
Switchy:lrd 

.. 

f'urnish and In,lall: 

Oil-lillec!, _~~lfiservator-type power tran';formc~__ D8440 3 EA 3,850,000 $11,550,000,00 
------- -----------­

320 MVA: 5OO"lJ_SkV, Lphase 

1------+­
2 5OO-kV disconne':!...~witches, [200 amp, 3-pha.,e 08440 4 EA 125,000 $500,000.00 

---­

3 5OO-kV circuit hreakcf", !_200 amp, 3-phase OS440 2 EA I.J 1),000 $2,230,000,00 
-­

I---r--i---­ -­

-----­f------­
4 Construl;\ Tnm~mission L",'.n"'____________+OS440 6 Ml=LEc:S~'l­___l~.OOO"":'-.~OO~0'f_-~$~6~.O""OO,OOO.OO 

Assumc 6 milcs of tr~n,nmSlOn line from 

Midway suh.,tation to the east .. _------+--+---+-­c--' 
500-kV, steel towers, 2167 AWG conductor 

-_._--­

~------+-----------------------~---+--

...... _--

Switchyard & Transmission Line Subtotal $20,280,000,00 

QUANTITIES PRICES 

CHIlCKED HY CHECKED 

L. Gamuciello (D8440) 

DATEPREPARElJ l'EIlR REVIEW DATE PREI'AKIlD 

411.'i12()()4 James R, Zelger (D8440) 081J7104 



BUREAU OF R~ClAMATION ESTIMATE WORKSHEET SHEET 19 OF <5

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Stumgc Optiuns 

Inflow Conveyance System - Q= 3,500 cfs 
Tunnellfunne/ Option REGION PN IPRICE LEVEL: Appraisal 

FILE; 
C:\Documem, und SClting_,~"a"o((elDesktop\Black Rock\Black Rock 

DISCHARGE1 RevLs;on,IIPnest R" i,h I'P _,500 Rev Lxl.'ISummary 

!)E~("R[I'I10N CODh QUAKTITY l'NIT U:'111'R1C£ A~10L:NT 

---+--­ :----­ -----+---+--
ConstructTunnd ____ __________ _---'________ ______L ______ 

ConSlrll:~ 34,850-ft long, 17.00-~t finished diameter, 20.00-ft minimum tJ~rc diameter, (unnel in rock. Tun~~~c_______ _ 

1-___+-___ ~2'_~ayatcd with T~_l'I1 amillriven uphilL Wa~cr problems wiU be minimaL Tunnel h~_three fina.l >'""P~P~P>'" ,ce"",Ch"'"',,--j______--i 
----1-----­ ..-------­ -+--+­ -1------­

32,j5q~rlJ_ong unrcillforc~d c()n~~cte linell reac"h'-______t-:c-:-:-~I --I---+-------jl-------­
Excava~l~l (appr 1_2 cyllf) D-8140'e __~3,,2,"1,,50"+_-"-lf-___ $1,7.00.00 $54,655,.000,.0 

1--­ - -------:-:--c-;­ -­ ---------+--+-­
2 Furnish and place unreinforccd concrete _t_unnd lining 1_"D'-08"14"0,-+__"'O,,:,4.QQO cyt---t--­

--------­

_ _____ 3t-_ CClllClltitious m~l~rials for concrete_lunnellining D-814.o 29,30",0+~'~'"~''--t_---"$~I~OO~.0~O+__,~$2~.9~3~O~.0~00~.oo'"1 

1--_. ---.~:-:---c-c:------ ,--c-I---:c-:-:-:-:-t--c­
4 __~l~:llish & install 718-in dia, J~-~llong rock b?IIS ____--1_DC-"8~lc40+_---'228,OOO li_~_ft +-_---'S4,··"5"O,O+-_~$"I"O,c2e60~,"OO~O,,0"'1 

-­ -­ -+-:-:-:-:-:--­
I,oao-n l~n_&: _~einrorced concrete lin~d rcac~__ _ 

5 ExcavatIOn (appr 12 cytlf) D-8140 1,.000 If $2,s00,000.01---­ --- . --"'""+-"--1--- $2,500.00 

1----+- ­ --­ - --------f--­
6 ___£urnisl1 nnd plncc I'cinfor~_~ con::rcte tunnelli,:!n.L ___+D"'"-8>1"4"0+____~,230 cy $3)0_00 $1,130,:.00_0 

- ----------­

7 c,:e!n~.!l~~tious materials for concrete -.!unnellimng D~_~ 140 910 tons $120.00 $10'1.200.00 

- --cl----=----:----­ 1---+---­
8 Furnish ami Install concrete reinforcement D·8140 50.400 16; $1.00 $50AOO.00 

--­ -----::1--:­ ------­
'I __ FUfmsh and inslnll SiruClUral stccl_~~nncl supports 54.00 $1.688,000.0D-81=,~O 1-_~42=2~,0~OO"'-l--,I1~_ 1-­

---11----+---­
10 Excavation (appr 12 cyflf) D·8140 1.700 If $2,500_00

---"""-"''-='------­-­

-----1-----1--­
Steel Tunnel LinCI"­ --I------I--f--­ ------­

ASTM A572_§L_.'~g: Sy = 50 kpsi 8t ­ 65 kpsi _____ ___ 1____-+____-1-_________ 
f----+-!.Q~- _~~~" Ill'mlc Dia., 3 7/8" wall, L= 1700 It. __________-I-~D"-8"4"2"O+_--"14,-'",7,9,,000 1 _LBS $2.00 $29,278,000.0 

--------------­ .--+----1-----+--------j
furnish and place backrill concrel~__ D-8140 5,490 cy $300.00 $1,647,000.0f----­ ___ _ I 1 

-­ ----------:-::--:-:-----------j----+-----=---f--­ ---­ ... 
12 Ccmcnlltious matcrml, tilT hackrill connele ______ ...Q,-8",I,,4"0't__-,I",'"-5~0't-,<O~""-+f-_c$~1,7~0~,OO'"_I-__~$2,0",,1,~5,OO'.NO~ 

- ---:-::----:-:-:-:------:--:-:-----1 
13 Furnish & install 7/8-in dia, lO·ft long ~~~~~ollS D-S140 8AOO lin ft $55.00 $462,000_0 

------------+----11--­
_____--j__ ,1.4I---'l'urnish and insta~~~u~t~~~_l_s~<:cl tunnel ~upports _~~§)_'!:..q_I---,4,"2=2,c"OO~0+-,I"b;'--jf-_-,$4,"·".0",O+__"$"1.6",8",8,,,,OO,,,-o,".0("1 

--­ ----i-----"'---:~---:----- ---- ----­
Sheet Subtotal $147,249,600.0{ 

QUANTITIES PRICES 

Hill I"burnp,on (1J~140) CHECKED ~;f :/),'j'f~) CllliCIiliD" 4{,,,, 
Ri<;k hi", (D8420) r!Craig A. Grush 

DATE PREPARED PEER REVIEW DATE 1'R-"I'AKElJ PEER REVIEW jJt~ 

41t 9/04 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHoOT 20 OF 25 

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, SWitchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
Tunnelfrunne/ Option REGION PN IPRICE LEVEL; Apprmsal 

FILE: 
C:lDocumenis ,u,,1 Sctting,lbva"OlteIDe,kWpIBlack RocklHl""k Rock 

DISCHARGE1 RevislOns\ll'nest R"pilb PP ~500 Rev l.xlsjSumma,y 

rW},CRIPTIUN CO!)1l QUANTITY llNrt UNIT PR)CE A\lOCNT 

------­--t-­
- -­ -----::---­ -----­

Constr~ct Surge Shaft __ --+--­
 

___ Con'>lruc!_1506-ft deep, ~?O-ft finished dinmetcr, 24.34-fl min_i!llum bur~ diameter, shaft in rock. Shaflw,"i""-'bx''---"_______~ 

_--t---- c~_c?vatcd by raise bore and drill down mel~ud. Water problems will h~_ mimmal. Sh!lll has two final su_pporl reaches. 
 

---:--­ ----f--+-­ --+--+-------1 
J_,2Q.Q-fl deep unrcinforcetl conc~e~e lined reach 

--­

IS ExcavatIOn (appr 17 cy/Jf) D-S140 
--­ -----F~f_ 

Furni,h a~_tl place unreinfo~<:tl concrete s~~"hciwi""i"",g__--j-'DC-R""14'"O1--+-- 16 

D-S140 1,070 tons $130.00 $139,100,0- --='""""1 
----c-:-:---­ -­ C_-=-t-c--:-+--­

_--lr-_icSt-___ !'~rmsh & lIlstall ~~-in dia, 6-ft long rockbolts t-'Dc-c8cic411"-l__-"6c'e,icOO"-1 1m ft $50_00 $3,155,000_0 

-----­ -----+-+­
,cc-c-c-----c:-- ---:--:---c----i '---+--1­

___________ ~_00-ft long rcmforcctl concrctc lined shaft tOI?__reach 

19 Excavation , _-"---1_~$~6~,O~OO~,~00 $I,SOO,OOO.O---------+''''-' r -f_-~~~=-

---------­

20 ____!:'ufnish ~nd rla<:~ reinlorcetl concrete shaft lining $J78,000.()(-=t---''---t----$400,00 

--­ ._---j-----1 
21 __t,:~ncn(ilious l1lat~rlals for wncr~I':_,:;,~",""i,""i""iw"Eg_____ $160.00 $42,400.00 

--::----:--:­
22 f'ul'I1ish and install com:rele reinforcemcnt $15,700.00$1.00 1---­

- ---­ ---1'----f­ -
Purnish & install SIS-in dia, 6-ft long rock boll., ---------t--"''''"-I­ S50_00 $780,000.00 

--------­ --­

--------­ -----1--1­ --t----t------1 
--------­ -------:-c:-:-I----c 

24 Furni.,h ami install chain link protcctmll ______ I-"Dc-8cic40'+__"'IJ,000 sqyti S20_00 $260,000_0
------­ -

---1---+-­
--------­ -----+--+-­

--------­---+--1-­ ---+---+­
------­ ------+--+ ---+---+-----j

--f-----­
-----­1---1­ ---+--+--­ ---+------1 

---- --+------­ -------­

--­ ---+--+--­ ---+------J 
- -----j---+--­ -------­ ----I--+_ 

-----~-- ------+--e
Sheet Subtotal $15,100,200.0 

QUANTITIES PRICES 

CllliCKJm .t{-/l BY CHECKED 

Hill 1'11011\])'00 ~A,Gru.h 
DATI-: PREP/IR(O;1l PEER REVIEW DATE PREPARED PEER REVIEW M~ 

4119104 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 21 OF 25

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
TunnellTunnelOption REGION PN IPRICE LEVEL: Apprmsal 

FILE; 
C \lJocum~nt' ,nd Setting,lb""nottel[)e,klOplJll"ck RocklBl;LCk RO<.k 

DISCHARGE1 Rcv;,ion,IIPric't Rapids PP 3500 Rev ),xl'ISummary 

Dr~,CRWllON CODE t:NIT A\101:NT 

------­ -1----11----+ -
f---+---1---­ --------~ 

Tunnel Outlet Features ------+--j--­
Assume_-_lgO' hend 10 valley invert ~~ L- 4000' --t-----+---t-----­

j____+-­ __Assume ncc9 _~~y()[]lrul f1ow"f'c'~m""n~m"""'.f ,p'"'"""f~'.'____+---+­ _ _1------1-------­

boHom of reservoir during initial fill~_ +-------je---+--­ ________ _ 

j----+-Ic:­- ~ - ----+--+---­
Earthwork

---+-~""="----- --~-------+-+------
25 ExcaValionalOUllelnrcuforpo~:~~i!andchannel D8130 50,000 CY ___ $[5.00 $750,000.0 

26 E;..cavation l~r_pcicP,=,,,,o"'~h_______ __ __ __ 08130 30?,00o.+~--,cccy,-+---c~$,5c.oo"'j--"$"'c'53c5".'~)O"Oc0'1 

1­__1-_2_7 f_'_,,_"_,_'a~i~~~!~~_~_~t_lllock _______________-t-""~8"f,30"-1f-__c'f~j,OCO+--'cc:Y __ $15,00 $22,500.0 

~---c----:---------- ~~- -+~--+---t-----­
1­__+__2,,8 ~:~on_c~ete for opcn channel ________________I-'D~8"),,3"O+___~~50""0_ __C;Y $400.00 $200,000.0 

-----f-~ F & P rcinrorccmcnt (160 Ihs/CY) [)~_~3"O+__"8,3".O,O"O+-,LO",S-t__--,S",,,-O,O+__--,,$8,3,.O~00,"0'10 

30 Furnis_h_~!l:!..~andle cement (_282T/CY) ________ __ __ 08130 150 __ T_O_N~S+_-",$"f6,O"O,O+---1.~~P:>Q:20 

----------+--j---­ ~-~ 

__________c3"f+C,:o,'""";,c''''-''f,c;-~'hc;,,,c'~h~foc,c'c:c__c.:c---- 08130 ____...f.,Ooo...t-CCcy::-t-_~$"4~OO,-C00"t---"S4"OOO".00~O,,0"'j 
t--­ 32 ~ ~ ~rcinr()rcement (100 Ills/CY) _________________t-"=8,f3c0-t_--,f"O~Oc.O~Oc0t-::,L,BS, _ __ _ $1.00 ____~~00:Q~ 

33 Furni~h ami handle_~~""'"'c"'c(c2"3c5~TcICcYc),-_______+:,Dc'8c'fc30"-1______ 240 TONS $160.00 $38.400,0 

-~- ---ccj=-.-:--.-.---=----..-c--.-c-~-
34 Furni . .,h and place Zone !.?,'oddoiwo.g ,fo',' ~p"ip"________I-'D~8",f3"0,+__-,,24•.,,00,,,"0 -f-~-~-- $40.00 ___ $960~QQ:Q 

l-___~5 ~ockfill pipe with ex~~vat_c:d_ matenal 08130_ _ 237,000 CY $7.00 $1,659,000.00 

36 !:~_~~~_~~~e!0ee lone 3 bedding for riprap _______I-~D"'RI30_ 5,000 CY $40,00 $200,000.00 

37 furnish and place nprap ______D~8~f~3~O+_--'f~O.~OO~0't-_C~~~y_t--~$3c5~-O~O+--~.'t:~,5~O~.O~OO~O""Oj1­ -­
- --c-c---.-.--.----...----:-.-­ --~- ~~ ----- ­

38 20 ' dia, Steel pipe L = 4000' t= 3/4 inchb 08130 8,500,000 LBS $2,00 $17,000,000_0 
~-~-- ---~-~- - -----I-="-f---==+-==-I----""=t---"'==""j 

Wt/ft + 10'*, for coupling,> and connection, 

~~-----------+--+----
39 Steel safety trashracks 08410 80,000 LHS $4_00 $320.000.0f--­

1 - ----------------1---1­ -~ -~ 
40 Steel Bulkhead 08410 f­__ ~f"2~O...O~O~O+-"L"B"S_t----"$04~00"'-1-- _____$480,000.001-­

--ic --~--C--C-=c---..---.--:------+--t------ --­ -- ~ ~- ~~-~-e-----I 
1­___+--4"'jf,Rc',~m,'")v~_l~nd s<~~age?~'_~~~~~eel pipe __ _ 08410 7,650,000 LBS N/A N/A 

Assume (liver-assisted removal in wet at a max 

depth ::- _~00':_1-­ -~-~ ----~-+---+--
______________I--"A""'''"'WO,' ,'0,,,,,,,,,",,."4f"""f9,,Oc'4,. o"ftOh"'"P~i""'_~_______+___+-_____I--­______ 

__ _~_~<;~_l!I~t ha!;_, ~ E~l<;~Jl!pe and harge-mounted 

___________~_"Cm"o"'~'.o .hw4,",O","p"ip"',,"","',""'f,"",,'~__________+---+------_t-~___________ ~_+-______+ 
Salvage at S50/ton (quote), but salv_ag~_ "'_~_~_!~ __ -~+-----t---+--+--r-- much less than the cost to remove and cut uJ? pipc~__ 

-~~---I---t-­
r---+---+------;o-;---;-;~cc_----r-I_--t----t--+--+~c-=cc... ­

Discharge 1- Subtotal $186,471,700.0 

QUANTITIES PRICES 

Doug ~lUnton (DHL10) 1:74 CHECKED 

Ric" l"hri'icn""n (D~410) 

nAT": J'RU'AR":D PEER REVIEW DATE PREPARED PEER REVIEW 

4127/04 08/17104 



SUREAU OF RECLAMAT,ON ESTIMATE WORKSHEET SHEET 22 OF 25

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
Tunnel/Pipeline Option REGION PN IPRICE LEVEL: Appraisal 

FILE: C-I])OCLlmcnlS and Se,"ngsllwJnotte\De,ktoplBiack RockIBlack Rock 

DISCHARGE2 Re\'i,ion,lll'ricM Rapid, PP :1500 Rev l.xlslSummary 

DESCRIPTIOK CODE Q"A~TITY UNri U~IT PRICE AMOUNT 

~~-- ----f-­---­ ---------+­ - --+---1----­

<;'{)_TlstruCI 3, 150-ft long, 16.00-ft finished diameler, 19.00-ft minimum bore diameter, tunnel in rock. 

_______ Tun_nel will he excav:a!!:'d wilh TBM driven uphill (D&B also likc!~): Water problem", "_'»".,1b",C-'>m»i»ni»m'i""lc ' ____+­______--j 
1­__-t__+'~·l.lnllel has two f!_n_~1 _support reaches. ------+--I------~ 

---c-:----c----­
1_-'~5~~ft long unreinforced coner!:,""._I»io»',,',1 ',,',,','h"--------t-:c-:c--:+--­

Excavation (appr 10.5 cy}.!!) Pc~~8,14,OO'+---""''+-''-+-~$2",OO,Oc,O,0'_1_---'$"2",9,O,O,.,O,O"O,O~ 

... --~--------+- -1-----1-­ --~ 
2 rurn ish and place unreinrorce~ ""»"0""",,,,,,,»,,"0"0"'I»I»io"i,,,,,,__+,D_-»8 _14.0'+__--="'~' $350.00 $1,550,500.0 

f--­ --+----11---_+- f-­ ~-~-------1 
________3 ___ Ccmcnlitio1l5 mmerials fo!~o~cl:ctc tunncllinillg 0-8140 $130_00 $162,500_00 

-'~c-:c--:-:cc-----cc--c---I-::-c -­ - --­
4 Furnish & in<;tall 3/4-in dia,-8.r~!()ng rock bolls }~~~_!.40 8,520 lin ft $55.00 S468,602.:Q 

~----.- --+--1----+---1-­ ----­

~--~-----------I-- -­
l)~-ft lung steel hned porlal reach ---1--1-----+--+----+------1 

5 E,cavnlion (appr 10:~cy/!!) D-8140 1,700 
1 

___ ~r_____c'S2"C,O»cO"O",OO~f_ $3,400,000.01--­
~---~ ---------+---f---­

Steel Tunnel Linc-r: 

ASTM A572 Gr. 50: Sy", 50 kpsi St", 65 kpsi 

5n 192" Inside Di~_, 3 5/8" wall. L= 1,700 n. D-8420 12,890,000 LBS $200 $25.780,000.0 

--~---~-~-----+---+---I-- -~-- --1----­
___~1 _____~·':l:~_iS~l andylace backfill conerete D--=--8.!:1:.~ ___~,-,""O"-f_"y,--+__$C]"OAO"O<J",,+-_--,$..I,,:-'_52cOO~.0 

--­ --­---~--- -----~-

7 Cemcnlilioll5 materials ror backfill concrete D-S140 1,46Q. ~~~~-1--$-13-0-.0-0_ ~-_~~_~$~I~S9~~8.,O",O~.OC~ 

8 $539,000_00 

c-­ ------~--C--:C-:c_--c-c--:-- ---­ ~- -~- ---­

9 Furmsh and inslall strudural st~~_I_~lInnel gUI:P.0':~~_ D-8140 400,000 lb, $4_00 51,600,000.0 

-­ ---I----~-- - ~ 

1---1---1-------------1­ --­ ~.~-- ---­

~ --­ ---f----+--+-----+-­
~--~-----~----------+--+--+----- -

------------------ -----1-------1----------1-------1----------1-------­

Sh~t Suhtotal $38,147,400.0 

QUANTITIES PRICES 

[lill Thompson {D814D) CIIECKED /I.li CHECKED 

Rick I'nsz (D8420) ~.Gru'h 
DATE PREPARED PEER REVIEW IlATRPRRPARED PEER REVIEW fJct'}­

4119/04 08/17104 



SUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET__ 23 OF 25

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
Tunnel/Pipeline Option REGION PN IPRICE LEVEL: AppraIsal 

FILE: 
C\Documents and Sctt;ng,lbv""OlleIOc,kloplBbck Rockl!llack Rock 

DISCHARGE2 Re\,;"onsIIPnest RapId, PI' 3500 Hev l_~hISum"'ar}' 

, 
l)hSCRWllO~ (OlJlo QL'ANTITY U:>/TT lIKITPRICE 

-~~----- ------+-~~ 
Construct Upper Tunnel 

-~ -1----+-+­
-~--+------ - -~----:-'------

ConstrUd) I ,300-[[ long, 21.00-ft finished di,uneter, 23.67-(l__J!linirnum bore diameter, tunnel in ro_~~: Tu[]nel will be 

_~xcavatcd wIth TBM_ ami driven uphilL Water ~r~~~::n~will he mi[]imal. Tunnel has one final support reach. 

(----j----c-:-­ ~ --~--------+­---­ ---1----+----­
11 ,300-fllong ullrcin_~o!:~ed concrete lm~ljd .,,".,,"-h'-_____i­___+--­

-~ 

1.0 Excayation (appr 16 cyflf) 0-8140 11,300 If $2,500.00 $28,250,000.0 
-

11 Furnish and place unrelllforeed concrete tunnel lining 0-8140 39,200 cy $350,00 ___~13,720,OOO.Q( 
----­

12 ___~llelllitious malcrials for ~~),:~rete tunnel lining 0-8140 11,000 tons $11.0.00 $1,210,00.0.00 
----­

13 Furmsh & in~tall I-in dia, 10-ft long rock holt<; D-S140 86,820 lin fl +_--""",0",0,,0l­__$<!,.341 ,000.00
-----­

D-S140 619,000 Ihs $4.00 $2,476,000,.0 ____t----14 ___h_"_nish~~_~ install structural ste~I_","n""",,',1 ""~.p1PR'""O'____+-"~""'+---''''''''~- -- --­

- - ~-~-----+--------~ 
Cunstrucl SU~_~~_~""""'"ft,-__________________ ~ - -+---1----­ --­

--------'-----'---------'-­ ~-~ 
Con.'>trucl 1.380-fl ~eep, J6_0-ft finished diameter, IS.OO-ft minimum h_,!~? diameter, ,hah In rock, Sh~,~f.,"••'il.lb.,,_-'­___ _ 

t­ _________ ,::,cavatcd~"2'_~i~~re and drill down melhod~ __"Y~~r_prob!emg will be minimal_ Shnft has two finDI s~pport reaches __________ 

--~____:_-__::_-_c_- -­ -~- ----+---'l---­ -
____ J_-'g~~-t:!_~eep unreinrorwl con£~eo',' .1i"..''''d....''."R'nh~_____+ ___e-____+­ __ _1-­

15 Excavation (nppr 10 cyflf) D-814D I ,080 If _1-~$4""'.O~OO~O~OC~-- $4-320,000.00 

1-___+__1§. ~rnish an_d_Jl!ace unrelllforced concrete ~!l_~(!..D~i~____ ~~'cl.4,O.~---"2,,.1.3'0'j--,,"y_+_--"$.1,50v_"0"o+____,17.4c5,.5,OnO,0~~ 

17 Cemenllti0!:l~_ materials for concrete shnft lining 0-814.0 ______ 6QQ_ ton, $140.00 $_~4,D~~Q. 

0-8140 ________-"38,"'~90~0+~Ii~.. ~f'-+__~$5~0~O~O+_~$"'1,9~~,OOO,O 

--c-____:_c--:------c--­ -
300-fl Ion!,: ~ein.I:~rc~d concrete lined shaft top rcach 

~~- -

19 Excavation 0-8140 300 $1,200J!.~~ 

20 ____ Fumish and place rcinfOiced concr~~~_~I~aft_ll1ling 0-8140 592 ey $236,800.00 

___________ 21 Cemenlltiou\ materials for ((:>nc'!.~e shaft lining 0-8140 167 $160,DO'-I-__"$2~6".7,,20~O,,,0---C"~'"'t-------""'f-"""'"'" ~ ~--

22 Furnish and instnll concrele reinforcement 0-8140 11,:-.00 Ib, $1.00 $1 L5DO.OO 
----- --­

2J 10,ROO Fumi~h & i~,~~\!..~~~~~n,.•6c~f., .I,~"",g",m,',k .b,O"""' D-8140 ____+"'"""'"+-__.'C'"'"t_"Ii...n!~ ____ $50:Q~+_--,,$:-'""-4",0.-"000,0",0 

----c-:---+---+ 
$176,600.0 

~ ~--~---~---------+--+---+----+---+----
f---+-+_-----­ ~~---------I---+-- --­

----------~--+--+---+---+---+--~ 
1---­ --­ --~--------------1---+ -~-~ ---~--

~~----~-~---- ----+----+--+---+----~---

I---f---j-------------f--f-- -I -
~~-------t__+--_+-c -

Sheet Subtotal $59,283,120.0 

QUANTITIES PRICES 

CHECKlill t<J'A­ CHECKED 

DATE I'REP ARUl I'EER REVIEW DATE PREPARED PEER REVIEW 1Jc/J-­
08/17/04 



BUAEAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 24 OF _~5__

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 

Tunnel/Pipeline Option REGION PN IPRICE LEVEl.: Apprai<;al 

FILE: 
C:IDOCUTncn" aTld ."'lung'~lVanottelDesktop\Black RockllllJck Rock 

DISCHARGE2 Rev;,ion,IIPric,t R"pid, PP 1500 Rev Lxl'ISummary 

c":>e;'"
<0 ~ [)ESCRIPTION CODE U:-;IT PRICE AMOLIKT 
~u ~ , u << " 

f---­

C()n~tl"uct Pipeline _ D8140f----­

t­__t---:C+_~'C-'C'="~"C'=ion_!~r linc pipe trenches 
25 Rock Excuvation (90'j(}) D8140 

26 Common Excavation (10%) D8140 

-- ----1---+---+----­
27 Backfill for linc pi_pe In:!I<:he<; D814Q 1,116,000 CY $7.00 $7,g 12,000.00 

- - --­

---------+--+-----1--f--­t­
---f---I-----------­

28 Soli cement slurry_ ri!rJin"o"p"i,p"oc"c"c'",'chO,,;'--_____-+c'D~S"_I"4,0+---"42~R2.o,,-o,,-o+-'c=y_f-__ $55.00+-~$~2c'1~.5=40,,-.OCO,,-O"-.0"1 

----------+----1---+-+---+---­
I-'urnishing lind in>lalling stc~l_~i!_~c pipe in the 

____ 1~l)Uowing SiLe&: 
----­

29 ____~8 rt diameter, 1=1 inch, weight (lbs) per foot D8[40 26,110 LF $4,600,00 

23lJ<) 

10 17 It Jiamclcr. t= I ![lch, welg:ht (lbsl.per fOOL D8140 5,000 LF $4,400.00 $22,000,000,0 

+______________--=2,,1S,,-I1--_+___+ ___ r---­
$45258,000.0 

--------------­ --------+---­ ----­
-------------+---t----I---+---+-­

. 

-----t---­ --­ --­ --­

----------------+-+---+---+---+­

- ... ---------------+--+----I-----1---f-­

.. -

---f--+_------------------------+_--+_----+_--I-----+_---­
.... _-------­

f--------~~~~--------_+--_+-----+---+_----t--~~.
Sheet Subtotal $236,766,000.0 

QUANTITIES PRICES 

OY CHECKED CHECKED 

LLnda Bowie.' Anne Pavol 

OATE PREPARED !'EER REVIEW DATE PREPARED PEERIlliVlEW;JelL 
4119104 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 3,500 cfs 
Tunnel/Pipeline Option REGION PN IPRICE LEVEL: Appraisal 

CIDocumcnh and Sctling.,\J"d"ollc\De,l!opllllock !{ock1Jllack Rock 
DISCHARGE2 Rcyj,;on,IIPrie,[ I{..pid, PP 1500 Re, Lxl.'ISummo,y 

[}~CRWIJOK CODE QUA~IIJY U:-<IT UKITPRICE AMOUNT 

~--------~f--­
--------+--f-­

Inflow Pipe Outlet Feat~_~es 
-~---~-t---+------j--I--- -~--- ------j 

Assll.l!le -100' head 10 vallcy invert and L- 4000' ____ _ ----f---f-----+----­
___+­___t-_A~"c":cm~~c~_d_~() cDnlrol flow from Illnne.~p...9""w'"1 "w'-­____j---+-----f---+~-~-

bOllum of r~se~~C!~ d",""i"Il"g"iw,,"i,wia"lf,"iI,' ________+­___ 

-­ --1----- ---~ -

Eart~.~o~'"k'______~____________ 1-­ -­ - -­ ----------­

32 Excavation.~~t ou~et area lur portal and chnnnel D1\130 50,000 CY $15.00 $750,000,0 
- ---­

$1,535,000,0 33 Excavation. fl,r 1:>!p_~..!~en~h.~ D8130 307,000 _____________r:"'CC:_t--­ CY $5.00 
- --­

34 Excavation for thru'>t block DI:\130 1,500 CY $15.00 522.500.0-_._ ... -

.....­

35 Concrete lur op~n~.~.IIl_n.e!...._.. 500 ____________+-~D"8"' c30"i___~"' CY $400.00 5200.000.OC 
~-~ ...­

36 F & P reinforcement (160 Ihs/CYl 08130 83.000 LBS $100 $83.000.00 
--­ .. - .._.. _.. -­

37 ISO TONS $160.00 ~24,000.00Furnish and ~an.dle_c~_I!1_':n..!.i .~~!~/,C~Y,,)'--________+-~D~8 ., c30"i___--'~+~""'_t--C'C=""+----'::C"'"""'''1 

38 Concrete for thrust block D8130 1.000 CY $400.00 $400,0000 

39 r & P reinlorcement (100 Ihs/CY) D8130 100,00~___~B~__ .____$~:..~ $100,000.0 

40 Furni~11.~!l9._hn_nd~"'c'"m,'~"t"(,,2"3"5cT!"CcYC)'-_______+cD08"'"30"i___"204"O+-T"O"-N","S+__c$C'"t',~Oc.OOO+__--",$3~8",4,OO"",O""1 

41 Furnis~_~tn_d r.~~_ ;;>:one 3 bedding for pipe 1)8130 24,000 Cy $40.00 5960,000.00 

___~? Bac~_~i~1 p~pe with ~xcavated material 08130 237,000 CY $7.00 $1,659:1X!9~
--­

43 ~urnjsh nnd plncc !.OIlC 3 bcdding for riprap DRl30 5,000 Cy $40.00 $200,000.0 

44 rurnish and place riprap 08130 10,000 Cy $35.00 $350,000.0 

45 20." lila: .S.I~:"Lpj.p~..!::. == 4_l!.()()"·_",-,:'"1,4~i'""~h,,,,-______+,D~gcI3~O,-+_~8c.s,OO"."O"OO'_t--"L"""S-+----"S,2.~O,O+--$, ,170,000,000.0 

\Vllft + 10~j(. for couplings and connection, 
--­

- ~-~- -- ~- ------------------j--+--+-+---j--­

5320,000.00 

---r----t--------~---------+-+_--- -----­
.~~~. -~~-----------f--_+--+-+_----1------

~-~--

---~ ._------------+----1---+-+---+---­

~-I------j 

~-- - ---~-t---

~-- --~----;_____;o__;;_o~---+--t_--+--+---+-==
Discharge 2 - Subtntal $357,838,420.0 

,n QUANTITIES PRICES 

Doug Stanton (D8lJO) y..;tr CHECKED CHECKED 

Rick Chri'te""" (D84lO) (%:,t:Jf A-1< tL ~A.GruSh 
DAn; PRU'AREU PEER RM'IEW DAT.E PREP,\REIJ PEER REVIEW IJ-cIf-. 

4127104 OSIl7104 



Priest Rapids Intake, Pumping Plant, Switcbyard 

and Inflow Conveyance System 


Q= 6,000 cfs 


Field Cost Estimate 



BUREAU OF RF.CLAMATION ESTIMATE WORKSHEET SHEET 1 OF .5

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Qo= 3,500 cfs REGION PN PRICE LEVEL: Appraisal 

FII,E: 
C:IDocumcnt, Jnd SettlngslbYanott.I[)"'\;lopIBl;'<.k Rockllliad Rock 

Summary Sheet 1 of 1 ReYi,ion<~Prie't Rap,ds PumpGen"3500 Rev !,,,]sIS,,mmm), 

~ ,,z 
E< 'lhSCRIf'TION CODE QUANTITY UN, r [,RlCE A)':[Ol'Nr
>" 8 

u <" < " 

--------­-----t:-::-~___;_;_
Estimate_~orksheets Identify ".!Ie In~et a~d one Ontlet to Priest Rapids, 

olle Pump/Genendi!1g Plant, one Discharge!Penstock tll _~~R, 

1---__ _ __ and line Mu~_ti-Level Intake at BRR. ----------+---f------j­ _ 
__ Discharge 1: Tunnelfrunnel ~now Line to BRR 

- -----j---­ --+--+-----11----­
---­ -~_ ruMP.-GENERATINe; PLANT PLUS DISCH-ARGE I: TlTNNEcL=rru~NN=E=!~-_-_--tI-_­__-_-I__t~_-__-_-_-~f(.-~~~~~-~--

---~____c_-- --­
Inlet/Outlet - CivillStructu~,::1 Subto~,,'I'_________+­__+___ _ 

------+--+,--c:--:-­ - j
Inlet/Oullel - Mechanical/Electrical SubtOlal ________+-_--+____+----""'1°"'."11"'3"'.2,,70,,.°"'1°t-­

--------­ -1---4-----+---+__ -­--­ ---­

I'G - CivillStructur.!1 SuhlQlal $75.889,950.00 I------+--1----­
-------­ -­ ----­1--­

I'G - Mechanical SubtOlal -------+--+----+--­
-----1--­ -----------­ /

PC - Electrical Subtotal. ______________________ _ _____+­___+_,,$,,13....2"'78200.00 

.. -­ ---+--+-----
Switchyard & :rr_~!lsmission I ,inc Sublotal ___1­___+_,,""'0...,2_080,000,00 j

- -

--~--;---------- - - - --­ -----t----j----+------­
Discharge I - Suhtotal S272,037.100_00  J- ---­ --p="-'--'=" - --.----------1I-----j--+--+_---.-­

---------t-­ ··---1----­ -­
------;----­ -­ ----+----+-+----l-----­

Subtot,iI $562.843.10000/- --­ ---I~=~---- ---------+-+---1----+­
t---r---tC-:-C -­ -

MobiliLation ____________________+~/. ~c~_ $28.000.000.00 j 

------------­ ---+--+----1---~--.-. 
 ~5~0,84~~/ 

- -------------------­ -----­

Unlisted Items +/. 10'10 + __1­___+_--"$59,156.900.00 I 

--­ ---+-----c-­ - --+---1----+---+--­ -­
CONTRACT COST $650,OOO,O.Q!),:~O j

~.----If---+~~~~--

-----------1-----1---+--+---1-----­
+1­ 25% $160,000,000_00';-----------=F---I---+--+-------+-==="1 

-­ c~----------+--t- --­ --------l 
FIELD COST ____$810,000,000.00 ,

~-I----

~----j-+------ -­ -------------+--+-----j--+--+------1 
--­------------+--~--

t----+---+-----------­ ----f----+----+---e-------­
QUANTITIES PRICES 

CHECKED BYe i .,/ Cr",g Grush CHECKED 

)' ELLzabeth Tmn 

DATE I'REPARIW PEER REVIEW DATEPKEJ'ARIW PEER REVIEWto /',.() _I / 

081t7104 1foV' ?/l7i'4­



BUREAU OF REClAMAT10N ESTIMATE WORKSHEET SHEET -­2 OF - ~5­

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q== 3,500 cfs REGION PN IPRICE i.EVEL: AppraIsal 

FILE; 
C:lOocumems Jnd Senmgslbvanollcl[)c,kloplBldck lI.ock\lllJck Rock 

InletJOutlet- Civil R",'i,ion_,~P"est Rapids PllmpU.n 3500 Rc" l_xhlSummary 
,

1:3 
<0 ~ 

[)IiSC'RIPT1ON CODlo lI~IT UN!! PRICE 
~u ~ QUANTITY AMOUNT 
"U << " 

- - -­ -­

CIVIL 
-­ ----­

- - - ---­ -

~!~.ul:UReIl!-OVe Cellular C?ffer~am around Reservoir InUl~e 
---­ ---­

Assume construct from sl~ore without barge. _ 
---­ -----­

Assume circular cellular cofferdam. 
-­ -----­ ---­f-

L~_~(h= 380 feet. 32-ft ~ia. cells. 28 ft high
---­ - -

Top of cO!fcnJa!:l_l - EI. 488, B(lLlOm or cofferdam - El. 460 
-­ ---­

_!'-ssume_loOp of rock at re~ervoir bottom_. 
- --------­

--­ - -­ - - -­ -

----­ - - -

I Purmsh a~d install sheet pile wall~ 08120 555 TONS $2.200.00 $1,221,000.00 
- - -

ArlJect AS 500-12, 30 psf
--­ -­ -­ - - - - -------­

2 !3ackfill ceJ!s wilh freejmining granul~r maleri~_l___ 08120 11,700 CY $30_00 $351,000.00 
-

---­ --­ --­ - - -

3 Cnwatcr behind cofferdam D8120 6 MOS $55.000_00 $330.000_00 
- - - - --­f- r-- A,;wme sumps ~nct surface pllmp_"~

- -

-­ -­ ---­

---­ ---­ ----

Rcmove Cofferdnm 
-­ --­ --­ --­ -­

5 Remove nnd slockpile granul;:tj" mnterial 08120 1l,700 CY $25.00 $292.)00.00 

6 ~l~~lCl am] .,>al~Eg~ sheet pile CUl(!~~wall 08120 555 TONS $300_00 $166,500_00 
-

---­ - - ------­ ------­

--­ ---­ -­ --­ - -

--­ -­

--­ -­ --­ _ .. -­

---­ ---­ -

---­--­ - -­ ---­

-­ ----­ ... - . ---­ --------­ -------------------­

--------­ -­

.. - -------­ ------­ -­ --- ---­

---------­ - --­

--_.f---­ -­ ----­

-­ ~. -­ - --­

.. ---­ - --­ - ---­

- ----­ - ... _­

-­ - ----­

-----­ - --­f---­ - -­

-­

---­ ---­
Sheet Subtotal $2,361,000.00 

QUANTITIES PRICES 

CHECKED BY CHECKED" 
DLCk Lafon,i ~(.-:.c:;:JL.. /crdig Gru.h 6PtI U,,(,I, 

DATEl'IU<:PAREV PEER REVIEW DATE PREPARED PEER REVIEWJ!lcJJ-­
41)<)1()4 081171()4 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 3 OF 25 

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima Riwf Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\Documents and SClting,lbvanotte\DesktoplBlack RocklBlack Rock 

InleVOutlet- Structural RevisionsllPricM Rupid, PumpGen 3500 Rev 1.~lslSumrnury 

lJESCR1PTJQK COUE 1:NIT LI'lfPRICli AMOl'NT 

Structural Excavation and Backfdl 

__+__A=~~ume dam excavation is all comm"ow",. ________----+----1­ ----1------­1 1 
__________A_ssume l~ 5 feet of cxca~ation is common and Lhc rem~in~~",,'"'"',o,ck,~+____ -+---+----­1 

A_~~..':!me stockpile aJ!d lisefor backfill or cmhank~ent. ----+---f---­ ~----1---+----­
7 EXCllV<llion of common materials fur ~tructures______-+-"DSI40 432,900 CY $6.00 S2,.?_??:,!.o.9:..Cl9 

S Excavation of rock for structure5 (drill & shoot) f·D~8"14"0"_j---,7~17....0"0'0.1 CY $15_00 510,755,000.00 

<) F~}sh backfill for structures (assumc lucal borrow) ___+_D~8cl,4vO+__70,SOO ~Cc:Y'-b-~-"$4,-.00~1-__~$~2vS.~_.2_00_.0_0 
[0 Place backfIll_around stru,Cl,""""''--__ DSI40 70,SOO CY Included ahove 

~ ~----+=' 
__ --1I---=I,II'C12:TIpact bac~!il_! ~ound structures DS!4:0_1-_..7,O.~8,00"-f--=CcY,­ $5.00 ___ }}~4:QQ9_:2~ 

-------c-:c-:-­ --+--+---­ ---+---+------1 ---t--: Roads and I.. e'!~o~'_____ 

12 9ravel surfacin¥__ __+___1-_ 2,680  ~q!.'!~I-_~$o20c·'_00"-f___$c-5'_3c~6'_00=0:_+0 

-----f-­ 20 n w_ide road right ,ide of Chan!\~I________--1 

--.!~ ft widc road left ,ide of~wh","w"w'"l_______ _ 
-

2 -20 ft WIde road hOlh sides of tailrace channel 

13 §afelY fen~ing 5,500 LF $20.00 $110,000.00
------­

f---f---'S" ,cvh~wai~~~n~ fence ----­ ~---I---+--­
------~ ~----

STRUCTllRAJ. 
-----­ ------+-+---+-----­

---I__--c-­ --~-+_-_+-­
__f-_:-f"::,,,,,mst':.uct Gated I!l~ake, Fishscreen Structure, and T_a,ilw',',"'-'C"h-'vD"n-"l-+_____1 

14 Furnish, fo~m, and pbce rcinforc~d concret~_lf,c_=_4vk"'I")___+'-D~8,,14"0"_j-­ 50,220 CY $350_00 517,577,000_00
---­ ~ 

!5 Furnish and plxc concrete reinfor_c-,cffic'c'ct._________gS140 8,035,000+,L0805'="___$00'-',,5+_--"06...0,,2..6....2..5..0,0-+0 

.~. ____.!§. ~ufl~~~_and hanJle c~_f!1e""c'__________ D8140 [4,160 TO:'\lS $1 m_op_ _____s j ,~5? :~~ClQ:g9 

~.--:-:-__:_:_--:-:c­ - ----1__---1--­ -~----I­ ---~~ -
Con~1rut1 I-ined Intalu· Cana,l;_--:__________I_; 

_____ 1_7 ~ll~msh, form,an~_pbce unrcinforccd concrel<:._ g~140-+___2o~c3'_5'_O+~Ccy~+_--'$~3"jO,c.OO'"-f-__"S"8022=.=5,0,000,-+ 

lining in_~~c~v~ted ch~nncl (I'c- 3 hi) -~ -----+==+--:-::1-::=; f­
18 Furnish ~l1d handle cemenl ____________f-"D"'Sc:14,,0+_____665 TONS $140.00 $93,100.00 

----+--- --~~­ -----­ - -I--+--+----~­
C~lls_!~uct Bypass Pipe -------+---+----+---f-- --=+--:c::c=-=:::::I 

193 - 54" Di~. sleel pIpe !:or_fi_~h hyp_as,o'.__________-+___+ __'"'= $330.00 $5,227,?~.00 

:vJorlar line piJ2l:s 

f-__+__200'l'B"y"p~,"ss~·P~P~ commo~ e_x"c,'''.,I"IO""'--__________--jf_ $5.00 $1,350,000.00 

21 Byp~ss pipe_~:x:,,",k ,',,',""Y,'"ll"o,,"~_________ $15.00 51,950,000.001----­
22 BypassyiEe=b'~c,k"fl"ll_ _:__:::___:-__:-­ ____ $7.00 $2,660,000.00 

23 B~p_~ pipe soil cement bedding (loo_r~i)_ $55.00 $660,000.00 

- -~~--I____t:;:-:c-__:_:___:__:_-­ ~  -~-----+---+--+---+-----j 
MiscellaneolL~ Metalworkt----f--+=====c=­ - ~-~-~ -f---+---+-----1-----1---___1  
_____L_~':.l~d under Intake -lI:'1e_~C'co"1cO'"lclt"'m__:':_--__:::_;--_+---+-----+--­ _______________~ 

Inlet/Outlet - Civil/Structural Subtotal $54,4.17,850.00 

QUANTITIES PRICES 

CHEClilill CHECKED 

Chou Cha David Gesundhell/Anne Pa.ol RY . ~ig Grush 6Or! t;;/11/(A 
I'EF,R REVIEW DATE PREPARED PEER REVIEWjJc-JJ-­

4119/04 08117104 



BuREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 4 OF ~5

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
c'IDooumcnlS and Se{(ing,lh"anottelDesktoplBlack RocklBlack Rock 

InleVOutlet- Mechanical Revision,IIPrics( Rapid, PumpGen 3500 Re,' l.xls]SummJI'Y 

DE.'>CRwno~ CODE QUAl'T1TY U:-IIT U:-IJT PRICE AMOV:\T 

Mechanical -----f---+--_f_­
rump Intak_.',C"h,'enne'e'____I--f--­ ---+--�__--

1--­ ------I__-f­ - --:-::-::-+---+----­
I Furni,h and install sleel stoplog $uides ~nd seuts 08410 .13".5~OO'"_I_L,B,S"--t_--"$,6,O,0_f_----'$,S"I."OOO"'"O""O 

-.----1-- _~p~trc,!m of radial ga~~s,)____________ _ 

1--­ ---:-----:c----c----:---c ­ -----f-::c:-c:-t-~= -
2 Furni sh and in'ita~~:~lcd trashra"c,ko ' _________--1f-'0"'8~~Q_ IOo,2",O~O,O'+cL,BeS"--f-__,$,4,O"0_l_--~$"'40"S,,"OO~Oc.00", 

1--­
____I-_~3frc,'~m~io;h~"="'Cd ~nslall one trash r~ke, rails, supports 08410 21,000 LBS $210,000.00 

(a~_s~me Atl~s Polar OT8300 rak~)__ ------------I---+----_l_--­ _____ _ ---------1 
--+------­ --_._-----+--+---+­

4 Furnish and install one conveyor, steel 08410 13,000 LBS $10,00 

-+-t-------­ ------+--+---­
I---_l_­ ~ ~urni~~.and inslall sleeJ..!ish screen guides, supports, O_~~}_O 360,000 ___ ~~S~_I--~$'"4...00"'f----~-I.440,000.OO 

__ ~l~t:edded seats, and bypass wall,., -------+--+----+--+---+----1 
1----1---f--------:------+--+--+­ --------I 

6 Furnish and install fi~_~..?_creens, 10' W x14' H panel 

70 panels + ~ s~,"ar,'o'_______________ _ 

Structural s!~!:l,___________________ _ _,,'=""-I-''"''-+__-"14:".'''OO+_~$C'4,,25,?.2<2:00 
St~inless stcel $15.00 $1,596.000_00 

1----+----:: ---­ - ---+------1 
7 Furnish ~nd inst~ll barrier panels ahovc fi~h scr~cns -----f---+----~--

------------1'------+--~-+-----+-----1 
s Furnish andi_nst!!1.13d"j,,,",""~b",,-,b""f"fl,,~p~,"",,,,""_______I-'0"'So:4"',0+-----­ _____ _ 

10' W x 25' H panels, 70 panels ~~~p'a~c~--I--
Slructural .,>leel 570,000 LBS $4_00 $2,280,000.00 

I----f-­ ...... .. - ....... -­ - -----1---+----1_- ­
9 Furmsh and inslall fish ,creen cJeill~","c',w,it,h,O~',,",'","'aj,',___+"D~8C4"',O+----t_--_f_----+------

5 ~y<;tems \I,ilh 2 brus}l c.!.e",,"",,,,,","m";CPC,",~;y,;",,,m"-______f_---+----+---­ _____ _ 
~, Strt1ett1r~1 steel 40,000 LBS $4.00 ____1!G~~ ---­ -­ ----­

b. St~inlcss steel 2,500 LBS $20.00 $50,000,00--­ ===-c------c-c---------­
c. 2 Hp motors/gear rcdu~crs, wilh a~j _speed 5 UNITS $5,000.00 $25,000,00 

wnlrollcrs, amllimil ~witches ----­ -----­ ---­------+----1---+ 
-------+-::-c~I__-+=+_=__-+- -­

10 Furnish and inst~l_~a!_~~ level me~suring systems D8410 12 UNITS $11,000.00 $132,000.00 

-- ---­ .. --------------+--+----+--+---+------1 
t--+-t--------­ -------j 

---,=-----+--f----+-~--_+_-------
Sheet Subtotal $7,773,600,00 

QUANTITIES PRICES 

CHECIiliD CHECKEll 

R Christen,enlB Sund A-....<­ 0;,;:; Gmsh 

DATE PREPARE!) PEER REVIEW DATE PREPARED PEER REVIEW ;!)£:ft­
sn4l2004 081l7J()4 



BUREAU OF RKI.AMATION ESTIMATE WORKSHEET SHEET 5 OF 25

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN PRICE LEVEL: Appraisal 

FILE: 
C\Documents and Settjng,\b\'''MIIC\lJc,ktOp\Bl''~k Rod.\Black Rock 

InleVOutlet- Mechanical ReviSLons~p[jes{ Rapids PumpGen_'SOO Rev j,,,]sISummaTY 

DESCRIPTION CODE QUM,IrlY U~lT Ul'ilI PRICF. A~OU.~r 

~­ ----I-------c------~--------~~ 

Mechanical ­Pump !Iltake Chan~eU~ol!!l______-t___t-____t--_t­  ~--------1 

-,-c--c---c:----c----__t=-:-cc-t--­ --­
II Furnish and install steel st()plo!£J;~~ue~ ~n.~ ~~als ___ 0841.0_ ____ 13,500 LBS $6.00 

(uowmtream of fish screens)
t-­ -  ~----------t---t---+--+----_+---_t 

-~--4--_+--+---+--­

--------------+--+---1__-1-- --~--t__--___1 
t-__+__ ~IJ 3' wide ViJlkway. "lee~ ~~f~IX graling alng fi.,h screens 08410 ______ !~9,"5,OO""_I_'L~B~S~----"57~,~OO"1_ 

--~-----------__+-__t--+_-I__---t--­

1_--_t---'I4-I"H,'~'d~',ai"I,",9"'g"''',c~hc'~'d~'"o,f"f"",h__",Tccc",w"','Ck"w"LY_____+,OC'c4_,10-­ 1,520
--~---~­ ~­

LF $)0,00 I_--~""CC"''''I 

---- -~--I--------- -­
Radial Gates in Intake Structure -- --­ ----~+-----11---­

- -~-­ "-~----------~c-:~--C---_+~_+_--t__--+---+--
Purnish and install two 36.5-ft 1\ 8_5-ft top seal D8420 

radial gale, and hoi,l equipmenl: 
.. ,---­ ----~-------~-­ ~-~ --­-----­ ----~ ~-­ ~­ ~ ---­

15 Gate (Weighlfgale= 34,650 Ibs) 69,120. LBS $8.00 $552.960_00 

16 Embetlded melal~vyrk JW~i~l~~bay,:, 5,00D~~),­_______ 10,000 LBS $5,00 $50,000_00 
-------­

17 Hoi~t operal9r (Wcigh~gale 9P~ra~or=_II ,300""'h,,''-)____--1______ ____J2,~0?_ LBS $20,00 $452.000_00 
------­ -

18 MOlor-5hp(Onepergate) 2 EA Included in operator 

-­

--II----~~· 
, _____ I--___t,F"~'~',is"h~'""d'"""',"~"co,",'CI"5c"C-r"'c',8~·c5-"",',O"P"'',','__________--1~D,804020'4_________I_-----I_--------­r --

________ ~~al gale allO hOlSI equipmenl: 

19 Gale (Welghllgale= 20,790 Ib~) 20.7QO LBS $8,00 $166,320.00. 

_--11---,,2cO _~~edded metalwork ~Weightlbny= 3,000 Ibs) ___ ___ __}Jl9!!__ !--B~___ ____!J,oo $15,000_00 

____I__,2c"I'H""c,,"',",",""",''''-',(''-V,','gch,'j,g','''-''-"cP''-'''''-'''-'=cO''cl",SO""lh,-',-'_____t-___I_--'-6c,1,-5,-O+L"Bu.>S_+__$,-2"O,-.0~0'L $123,0.9~ 
22 Molor - 3 hp __ ____________ -------t-----,'+E'-A"--_-j"','-c'-'"'-d'-,d""'"'-,,~"'-'i'm'-to'-'__~_ ~ 

---+--------- -­ ---___I 
Mechallical - Turbine Tailrace Channel ------I 

24 Furnish and install trashra~"kc('-;c,-",-(,-,___________________ 0-8410 36,000 LBS $4,0.0 __--'$,,'44"',-"00""0'-,00"1 

-~----1 

~--­ ~--I-------------+--+----+--+---+-­

.. ~ ------+---+----+--+---+----~ 
t--__+-+----~~~~-----_+-__t--­ -­ ~~­ --~­

Sheet Subtotal 

QUANTITIES PRICES 

OY I{ ('llriSlCTlwnlH Sund (D84IO) CHECKED CHECKED 

P. Hotfman (D8420) }"'·U. 
DATE PREPARf:n PEER REVIEW DATE PREPARED PEER REVIEW ;Yt.iJ­
51241~004 08/17104 



 
 

 

ESTIMATE WORKSHEET SHEET S OF 2,BUREAU OF RECLAMATION 

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN PRICE LEVEL: Apprnisai 

FILE: 
C IDocumcnts and Scningslh,'a"otte\Desktop\Black Rockllliack Rock 

Inlet/Outlet- Electrical Rc>j,;un,IIPrics( Rapid, PumpGen 3500 Rev L~lslStimmJI'Y 

"\;:; 
< 0 ~ , DESCRIPTION COOP­ QUAWITY UNIT U~ll PRICh AMUU:'T 
~ (j << " 

------­ ----- -f---f_-+----1------j 
-------­ - ---~--+_-f_-___1---___l---+--f----­

ELECTRICAL1----1­ -'"-----­ -­ - ----+---1---+-­
-+--+---­ ::---------­ --f----f_-___1---­

___ Service Equipment (F&12 D8430----___1--'==t------:­ -
1­__+_2_5 !?!strihution panel~_oard, outdoor type ____ _ ___ ___ I EA $25,000.00 $25,exxJ.OO 

480 vo_!~}-phasc with 225 ~l1lpere bus -­ -----1--+---f_-+----1---­
----------:----c--c-­ -------1----1---+--1--­ -­ -­-------1 

____ _ 26 Outdoor tra~_~f~:rmer loau cewo'",-,__________-+____1--_ _ I EA ___ ~!_~,OOO.OO $11,000.00 

I_~ kVA, I-phase. 480-240/1_~0 volt ----f____1----1--+---+------1 
1----1-+----­ ---------+----1-­ --­ --­

Combination Motor Starters D8430-----­ --­ -+--+-----1­ -­
27 ~EMA size 2. nOIHcvcrsing {;on_l~clor. __________-f­__-f­__--'6'f'E':'A_-f----'$"'8"',OO'"0'"O"'O+__.c':'$4~.~.00 

_____~9-[20 volt controltransf()rm~r -------+--+-----1--+--+---­
NEMA typc 4 cnd()sur~___ - ---------,f_---I----1--+---f_-­

:-::-------+----1-----+-­-----+_-----1 
Insulated Conductors (F&I) 

-----­

600-vo[t, singlc-conduc~or, stranued cope.e.~ __ --------+---f---:-c:+-::--+-----I­ -­

28 I2.AWG 500 LF $0_60 5300.00 
-­t-­ 29 I 0 A-~;(;--­ 200 LF 50.70 $140.00 

~, ~ ,-------+--+--~"':--+--='+-------" 
,­ 301 S-A-WG 100 LF $1.00 $[00.00 

----~=-::---------­ -­ f---­ ----­ - ­

_____ ~~!!.~uit System (F&I) 

Rigid stcel C()~.9_~_~t ___ -----------­ ----f-----f-___l­ - - -----­

.11 I mch [50 LF $[5_00 $2.250.00 
--­1---1----­

- --------------1----1--+--+------11---­ -­

1----1---1------ , 
---------------f----1---+---+----f--­ -

---- ------­ --­ --------1 
f------f--- __ !,_igh!~~g System (1<'&1) ______________+,D,8,43~O_+----+--+-----­

__ 32 High-j)ress~!!: ~_o<~~Ii,o"m"tPo~I,',mcooo"'oO",dc-o"'oo"~I",Oc,____-t___+-___,6+E"_A'___I--'"$"_',,'"00,,-"00,,-+___,,59.600.00 

70 watt, 120 voll 

-----+--1----------------­ -­-----f---­ -­ ----+----­
1---+-+------­
--f--- ---­ ------I 

------I 
- ----------------+---+----+---1-----­

---­

f---f_-t------------------ ----------t--+--+----I---+---­ -
-­ --­-------­ --C=~==1
Inlet/Outlet· MecbanicaUElectrical Subtotal $10,113,270,00 

QUANTITIES PRICES 

CHECKED :z:: ~, CHECKED" IA bz.-: (Jo/ f(,/o/J4
Mike Schuh ~Iiz"beth Tran 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW JJ.c;fl­
4J]W04 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 25

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Swi1chyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN (PRICE LEVEL: Apprnisal 

FILE: 
(,:IDocuments and Sellinpl\lV<HlOllCIDe,ktopIBI"ck Rock\Black Rock 

PG - Civil Rev;,;on,\IPnest Rapids PumpG"n_,500 Rev l_xl<ISummal'Y 

DhSCRIPTrON CODl, QUA~ llTY O:-lIT lIKITPRI("]' ,\MOll.Y] 

---1-----1--­ ---+-----1  
1----1--­ ------+--� +----+-----­ --­

Access Road (9.75 mUes of 2-lane :ieee",_, .'oo.,d...,,'______1 
Assume construct accc~~ road from SH24 to PP. 

__ +_ ,A:,"ss~mc plac_~_ roml along abando[]~d railroad alignment __________-1 
_ _-:ic:c--,A.,.",,,,mc_!I0 major__excavation or cmba!l_k~e~oo)c'c'o""i'~"o'"'__r-:-:;:c: --:-:+---:-::---j---::::-::-:-:C-­ __ _ 

_____ 1 C~ear roadway alignment _--I--::D,8,-14~0:-t__-=-c: 45 AC __r-~$c3'c;50000·o00't_---:C$,'"5c7,,5"0~0".. 00'l0 

______ +_--"'IF,,'llfni'ih an~place base cour<;c mater}al (9-inch depth) D814Q f-__96>",.-OO""O+T"O.N,S,-+_ $16.00 $1,536,000,0 

3 Furnish and pl?ce asphalt concrete (6·inch depth) ______ D8140 70,000 TON~_I----"$6,OcO,0,-+-~$"4,,2,,0,0,,,0,0"0.,0"1 

---------1---1--­ -------------­
D8[40 10,000 LF 525.00 $250,000_0 

r--­
5 f.urnish __anll in~talllllisccll~~colls pip"'"'"'""IC"~'C"~______1 

Assume 36-inch-diarnctcr, wtlft= 35#tn)---c­ . .... - ---f--+-----J  
----­ ------I---+-­

Service Y_urd (6" a~~!!alt com:rete surface) ---1---1---­ -
f---I--­ _6 Strip a~~_clear pumping plan~ sile to I foot depth 08 12_g 16,2QQ. f_~C~y--l----"$J~.OO"'jf_-~$~4~S~,6~OO~.O,O~ 

7 Common excavation III Service Yard EI. 505.0 08120 _____1~8~O,~OOO""-f_C~y'--+---$~5~.OO"~ __ $900,00~ 

f-___+_--'8IR='(~~k excavalion to Servicc Yard El. 505.0 __________f-'D~8.1~2,,0'-+__ .'~20."'O~OO"'I--.CY $15.00 $3,300,000.OC 

9 PI~ce ~nd c()mp<~ct embankm~nt for service yard 08120 19,200 CY $R.OO $15J.600_0 

10 f.llrni,h and-,)I~ee b~se course m.a~erial (6~in<:.t:0_______+CDC8"1_:2CO+----'11 ,000 TONS $20,00 $220,000,0 

11 !"urnish and place as~hall cun~r~_~e (6-inch) 08120 __,'C2"'OO"'O'-+cTcOcN::"S+__c$"800c·OCO'-+__--'"$c96"0,,,0"00"·o0'1Ct2 Pllrni,h and insla~I_2-root ehain lin ,c,C,O"O,,",",-,CpCpCyC-"-d---:-_-.__f-'D.8,1:;2"0,-+___"',"'"0,,0 ___LF $20,00 $64,000.0 

13 Fllrni'>~ ~nd insta1l7-foot_ ~ 24-1'001_ aru,",""",g~"'I"_______I--P8120 3 EA $J,500.00 $10,500_0 

----1----­ ------1--+----
Dewatering nuring5:()nstructi!l~n~'___:--------- __ -,f---+-------jf-------~ 

Assu!TIc no groundwatcf_0,Dlvs into exca_~'_alio~"". ____+___+-___1---- -­
---- ­ -:--­ - -­ --:-::-c:c-:;:­ - -1-------1---1-----1-------1 

Structural Excavation and Backfill----:--:---------c-'--:--­
__________ l~ssume all common material excavated under sIte excavntion fOLrar=di-._____+ __--j__ 

Ass_ume stockpile rock f(~~ later u~e _~F,ipfl'""P"-,,O" """"'"",1,1_+___+-________1--- .. ­
1--­---------­---C=+--=+---------:c=+----::::-::::-:::::c:cl 

________ I~ Excavalion~f rock for stroctures (drill & '>hoot) _________+ .1.".1,2,,0,-+__ 2,,4v6"5"0~0+ CY $15.00 $3,697,500,0 
---­

15 furnish backfill for structures:.0ssome local borrow) 08120 44,O"O"O+--,-,--+__~,:,,,,,.L__-,",c'"'CA"''''ICY $4_00 $176,0000 

r--- r--I.§ ~Iace back})ll around structurcs 08120 44,000 CY lnc1uded above 
-­ -­ -------­

17 Compact backfill around 'trlJ_C_l""'''c'~-c:--:---c:--:-____1 08120 44,OOvO'-+--''':-:i___-"'''"'+CY $5_00 __--'""""O".cvc"''!$220,000.0 

___ 18 Rock Exc. for manifold pipc to edg_eyfService Yar~___-:-_-:i~Dc8c'c2CO+___9,6~,~O.00"_l-'"___:t-CY $15.00 $1,440,00~ 
- - -­ ----_._­

19 furnish, plac_~, & compact backfill for manifold pipc trench(assll _~§! 20 77~6_QrJ+--''':--j__--:~=+__ CY $9_00 _ $698,40~~ 

20 Fllrni>~ /k plnce soil cement for man~fold pipe lrenc~ ______I-'DJ8""12~0'_l---'1 00",2"0,0,+---,,,---+___,,CY $55.00 __ $561,OOO.OC 
-­

c;:-;------+-j--­ - - -
Sheet Subtotal $18,793,100.(}( ) 

QUANTITIES /'Y PRICES 

BY CHECKED~ruSh 
DAnn'Kh'I'AK};l} PEER REVIEW DATE PREPARED PEER REVIEW f)cD-­

4119/04 08/17104 



ESTIMATE WORKSHEET SHEET " C;_"~ATION 

Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Sturage Options 

and Conveyance System To/From BRR i ":c"'10, - Q= 3,500 cfs PN i I"''''0.11::: Conveyance System 
IFlLE, 

C,\[)ocumcnt, and Setting,l[>vanottelDesktopIBI",l R<)(;kIBl"ck Rock

IpG I ,­ I ii'P" 'n-,500R , I'u '" 

, 
'-< '",,­ '-' 
..,. 0 "C 

Dr,SCRIPTION ['OllE QtJ~~TITY l'NIT U:'llI'RICE AM()U~T
...: v > 
" u << " 

~-~----

1-­
-

Structure 
. ~1--. 

2 IFurnish, form. and place reinforced conc~_ete 08120 113,600 CY 1:;5000 

L and plac~ col1c!-::te reinforcement. I 08120 LBS $0.75 
-

Assume 110 #!CY 
-

i: and handle ccmcntJ.282T/_CY) ! 08120 32,035 I TONS $1 iooo , 

lr._~& mSl'all precast, prcslres,eol double tees !~)r fO()f 
00,IOLDT 32+2 =_!O' wide & 32" _deep ,__80' Span I 08120 48 EA '<0r­ " 

---­

- --­ -

-­ -

-

- ~ ... 

r-­ , 
--kUrilish ~I;d in'>lall >~\lClur~1 steel (pa~nted): 08120 72,000 LBS $4.00 

cralle_mils, bascplates 

---­

,'I 
-r 

I and install miscellaneous mctalwork 081~0 250,000 LBS $7.00 

In~_ludes gl'alings, h~~chcs, ladder'>, guardrails, 
-I 

catwalk, ami £~ble trnys and s~Jlports 

- ..._---­ - ­ --- -­r-­
---­

-­ ~ 

- --­r-­
- -

-­

-­ -­

t­
-

r- II , 
~ PRffi 

M_ R O'Sh"" I" .--ZJ I"fLw' ~r",g Grush <QV.~V
DATE PREPARED Ib<J 

41191U4 0"",'" 



6UREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 9 OF ~5 

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima RiHr Basin Water Storage Options 

Switchyard and Conveyance System To/From BRA 
Pump/Generate Conveyance System - Q"" 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
CIDocum<nl, ""J Settmg,lbvon(lttel[)e,ktopIBlaLk RucklBlack Rock 

PG - Mechanical RevlS1onsllPrio" Rapid, PullLf'Grn 3500 Re>' 1 ,lsIS."nmary ," 
'" 7. " ~5 e 

PES(RIPTIO"l CODE QUAKTITY I.'NIT U_~11 PRICE AMOl'~T
" , cC " <,< 

---­ ~- - ---­

Major_IY_Icchaoical R9uipmeot 
-­ ------- ---­

-­

Prict:s bdow telephone quote from Bob Kittasc, Voith H¥dro, 717-792-7206 
- - ~ ~. ~ 

------­

500 cfs two-stage ~pir~1 case pump, rated 500cfs ~t1430 rt 
-

total dY~!~lTliC head, 0:' vcrall effidency more th~n_~3<;!, 
- - -

opcrati~lg range from 1030. to 143q feet 
~ 

I Pumps D8420 3 EA $5,000,000_00 $15,000.000_00
-1-­

[)t;4202 ~,!I~rs ___ 3 EA $2,500,000.00 $7,500,000,00 
-­ ---­ ~-

SphcriclJ.! discharge valve~, ""ith o[lerators, r~led ~t 1500. It 
-

3 workmg pr~s&_':lre and: 20.00 n surg~ press,":re, with ope!ilt_ors D842D 3 EA $3,000,0.0.0._00 $9,0.00.0.0.0_00. 

4 Inslal1mi_(jn_supervi~ion of 50Dc!-s pumping unit Dl)420 3 EA $1,000,000.00 $3,000,000,00 

-----­ - ~- - -

lQ29.5r~ two-,tage <;piral ~a~~ pump, raICd 1000 cfs aI _I'!}O ft 

IOlal dynamic__ head, O\i~rall dTiciency l?(j!:,e lhan 83% 

opermi_ng!ange 103010 1430 f~ 
----­ ~- -----­ - ------­

5 Pum(''> ]).';420 2 EA $9,000,000.00 $1 R, 000, 000. 00 1--­ -

6 Motor~ D.';420 2 RA $4,500,000.00 59,000,000,00 
- -

Sphericnl tl,-schargc val1,'~s, with opt'rators-,_ rated at 1500.!t 
-~ 

7 ~nrking pressut:.<:.~nd :2000 ft surge p~c';s~~, with operator~ DS420 2 EA $4.500.000_00 .'59,000,000_00
- --­ -

"In,!all~~ion ~up~rvlsiun or 10.00 d, pumping unil D8420 2 EA $1.500,000.00
--­ ~____:'j;~--,--°QO_,.o!LO:9q 

~ ~~ -----­ ---­

--­ - - ~~~-- ----­
Turbines 

- ~ -----------­ - -

<) TurblJ\!:_~Vclglll 1)1\420 632,000 LBS 513_00 $S.216.000 00 ------­ ----­ - ­ - --­
CI-'3 18-1'1 Stainless Run~er 8.6' tlJa, 

.--~ -~ - -

~1~url11nes-Vcrtical ~l:ancis, 204.490 Hp e~. 
-~ -­

400 rpm, 11~Q_~I.'p~~ign H~ad (WlfLJnit= 316,000 _I_~)
--­ ~ 

~ -- --­ ~~ - ~---

10 Dlgilal (;overnf)~:'_ 322,600 ft,-lb~, LJ8420 2 EA $300,000.00 S600,OOO_00
- ~ ~ - ------­ -

.I ,OQO p~i sy,km, 2 ~':'_\iernor <;ystems
----­ -----~ ---­

rcq'-li!_~tlllltolal (One pct:._uniO
------­ -------­ -

-~- - ~~ - ----­
II 2 Governor Pres<;ure Ta~ks 1800 Gn!. each, D8420 16.940 LBS $7.00 $118,5S0_00- ~ ------­ ~ -

piping and appllr:t.c~all~cs. (WlITnnk- 8,470 Ib<;) 
- ----­ ~--

- -­ -

~ ~~ - ~ -----­ ------­

~- ---­ I--~ ~ 

~~ .~ ~- ----­ ~ 

Sheet Sobtotal $82,434,580,00 

QUANTITIES PRICES 
Richard Fehr ('HIlCKI'.D CHECKF.D"' " (Jo./
T(lby TUnl"gc ~ruSh '/nl'~ 

DATE PREPARED DATE PREPARED PERR RIlYIEW 

5124104 08117104 IJuIf­



BuREAU OF ~[CLMlAT10~ ESTIMATE WORKSHEET SHEET 10 OF.25

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION eN PRICE LEVEL: Appraisal 

FILE: C \Documenl' and Sel11ng,\bva"nllcIDe,kloplJJluck RockllJIlLck Rock 

PG - Mechanical ReVISL(m,IIPnc" Raplci. PumpGen _3500 Rev I ,1'ISummary 

e 
~~ 
,0 ~ 

DESCRIPTION CODE <"lUANllTl' lil'<TT l;:.n PRICE AMOUt<r 
~u c 
"U << " 

-----­ - -1-­
---­ - -

- ------­ - - ----­

---­ -­

FURN"ISII-AND-IN"STALL THE FOLLOWING: 
-I--­

-­ ---­ -

Steel Manifold and Suction Tubes DS420 
- -­ -- ­ - - - - ---­ - ---­ - -- ----

St~_,:,~ plute used for pijl~}~brication: 
- -----­ -­------­ -­ - ----­

ASTM A572_~r:...50: Sy == 50 kpsi St =_?5 kpsi 
-

(All pipe sizts art insid~ diam~ters)
-­ -t­

-

12 192" Dia , 3 51W wall. L= 1023 fl. 7.800,000 LBS $2,00 $15,600,000.00 
---- ­ ----­ -­ -­

--­
I) 146" j)lO ,2 1l116 " wall, L= 271 ft. 1,250,000 LBS 52,00 .'52,500,000_00 

----­ - ---- -­ ----­

---­ -----­ ----­ -

14 170" DI~_, I" v.-nll, L- 134 fl. 260,000 LIlS $2.00 $520,000.00 
------­ -­ - ---­

, 7 ;,-­ -­ -
IS 120" Uta., I~ wall, L= 122 ft. 150.000 LBS $2_00 $300,000_00 

---­1----­
-­ -­ -­ -­ - ------­ ----­ -----c= 

11O" Dia" 2 II," w-~-ICi~-305 ft_16 no,ooo UIS $2.00 $1,"i60,OOO,00 
-­ ----­ --- ­ --­ - - ----­

----------­
17 7):;" Dia" I 11.' wall, L= 460 ft. 590,000 LBS $2.00 51,180,000.00 

---­ - -----­ ----­ ---- --­ --­ -­ -1--­
-­ ----­ - ---­ -

- - ------­ ---------­

-1;0---­ -­ -­ - - -

Turbine Guard Valves ])-X42D 
- -­ -

18 I.""o - 102" DI<1. 5pheflcal valve wil_~}~y?r:lUhc operatol's
--­ - ----­ ---­ -­ - -

180.00~~__ per .:'_a~v_~ 360,000 SIO.OO $J,600,000,00 
---­ - --­ -­ -­

- ----­ ... 

-----­ --­ -­ --------­ ._­

-----­

f---- ._--­ -­ --­ -­ ----­ ----­ ---­

---­ ------­ ---- ­ -­--+-­
-­ --­ -----­

. ------­ - ---­

-----------­ -----­ -

----­ ----­ - --­

---­ ------­ -­ -

- - ----­ - -- ----­ - - ---­

--------­ -­
Sheet Subtotal $25,260,000.00 

QUANTITIES PRICE~ 

.v N",han N"LLlnotO, ))8420 CHECKRD .v CHECKED 

S/!I 9,!n(bJIRick F"s>. ))84!O 5t-GnJ<h 
DATE PR.;PARED DATEPREPARF.D PEER REVIEW tJefJ­4116104 08117104 



BUREAU OF R£CLAMAT'ON ESTIMATE WORKSHEET SHEET 11 or _25

FEATURE: PROJECT: 
Priest Rapids Intake, Pump/Generating Plant, Yakima River Uasin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

Fll.E: 
C. Ij)ocumc[]i, ."d Se1!lIlgsl)",anuttc\lksktopl!llack R[)ckllliack Roc~ 

PG - Mechanical Rcvl>ion,IIPriest RapId> PumpGen 351l1l Rto" blsISlIml1l'''Y 

DCSCKIPTIO~ ( ODh Qt:ANTllY t"NIT L:NTTPRWE AMOliKT 

- --­ ----+-­
---­1--­ --+---::: +------==­

J<) C02 High_ Prc,>~ure Fife Extingllishi~g Sy_"~""m_'____ D-8410 3 each $[OO,O~OO~_~OO,+__~$3=O(WOO.OO
I­

16 - 1_00# SturageCyh~dcrs wi c_ontrol pand
--­ -f-­ --+­

~~j_rtenanc_cs a[]d 2.000 1I~__ ---1­ -­
sch. SO carbon >leel pipe, VJlv~s_& fit""",,",,­ ___ 

1-­ :c:­ c::-­ _.--­ -­
_+--"2,0 Firc S~~ppn-,~siun Systel,n"c'--e­ D-8410 L.~,+__ $225,000.00 

12 Fir~ hose rccls wi 10.0. reet ofh,,:'"'O'___ -----j-­ --+--­ ---+--­
24 - Fortahl~ hand-held 2:O#cxling\j!_Shcrs______ _ 1­__+ __--j__ -­
14,0.00 Ib~_ of sch, 40. carbon ,tecl ,Pipe, valv~s & fltlillg-'___I­_ 

___ 1_- Fire rump, sphH;asc, 50D_grm @ 3(~O ft ofhc""cd~___ 

- --­ ----+-­
~lit CllU1i~_~_ Watcr System: 0-8410. f-------­ 21 l,--_/--"LS. $275,00.0.0.0.

----­ ---­

8 - Couling water pump~, end-suction typ~, 150. grm_ 
------­ - -­r-­

______ 2 - 8-inch autumatk, sel!--clcani~g ,tramer& 
---­ -­

---f----I 
---+­ -­

---+­ +-----­
[)-84~I~O+-_-,1 L.S. $60.,0.0.0..0.0. 

---­ ------11-­
-+--1 ---+--1 --1-----1 

1 -Iubc oil fih~r 
--­

_____ 4,Do.~: 01 ,ell. 40 carbDn ,kd P"pc, valves & fillings -+--­
----c-­

23 Con~prcssc{) Air System: 0-8410. $110,0.00.0.0.
---­

____L:_J~J~ i.l') 125 psi _~Dlary snew ~ir comp_r~-,~""""' ____ 1 ------+---­ --­
_______ 1_: 25D gal. Carll?.!l ,we! air reCClvcr 

f----­ 1 - '?9o. dm air drX~r 

________ ~/)()D Ih<;_ of sch,__4,9 carbon s!_ccl pipe: vnlvcs & filling~ 
---­"-r-­

---+-~=I 
24 ~!.2-'~ Watcr SY'ilcl,n"c'____ L.S. _____-+__~$"'llo..o.o.O.OO 

1 - Service watcr pump. 75 gpm @ ?90 fl. Df h~a{) --t----­
I -l!y{)w£ncumalic Tnnk,}OO gn!c---C-c:-cc--:---­ ---~---
2,Qo.2Ibs. uflyP<' K copper lulling, valve& & fitting_s1-­ ---+-­ -­
I-~c--

25 Gravily,nrainngc Sys.,<c"'m~,_____ 0-8410 L.S_ $350.,0.00.00 

___-j___ 60 - Floor {)~ains, casl iron __________ 

3~DOO Ibs_ uf ~asl iron hub & S~!gul. s~rvice weight1--­ --1-----+­
~lli! pip~-f=c-­ - --:-;;-=-:-;--­ - --.=-C: 

Sheet Subtotal $1,430,000.00 

QUANTITIES PRICES 
("HECKED 

John Grass 

DATEPREPARJID PEER REVIF.W DATE PREPARI'.J) PEER RRvmw Pcif­
5124104 03117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET " " 
COR,uno, "" Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

I',mi"... , ::'ClI and Conveyance System To/From BRR 
3,500 cfs PN i- I Pump/Generate Conveyance System -Q 

I''ILE, , ,C \l)ocumellls and ' I\( 

, , , , ,IpG - Mechanical HL' 

~ ,
t;:S E 

DBCRIPlJON com, QI:ANTITY 1Il<11 PKrr PRtr:E A\IOl'NT;;8 >'c< 1 

- ----­

-

,26 IPlant I 1 0-S41O I LS: 

2 ~_Vertical tu~hine type -sump pump, 1000 ~~m @ 50- ft hd 
-

i I 
... .. 

,1.5001" o[<ype " "I", , ,!_5:~O Ihs. o~~~ilc iron, 

.. '" 
27 Watcr ~nd Sanitary Wasl_e Sv<;!em: 1 0-8410 I L.S. 

- Urinal 
-­

14 ­ Lavalori~s & a~c",ss01:i~s 

I Dupkx Sewage Ejector 
- ... -­

_I~'ooo Ills. of ca<;l iron hub & spigot service w~!ghl 

1800 Ib~ Orlype K _c?ppcr tubing, 'fi"'"" 
... 

- - \",;-­OS 129.o.:,!:~:n ()ycrh~-ad cran~, 72'-6" sl!,an, two r~~-uircd I D-841O 520.000 LIlS S6.00 

:0 tmclion elevator D8410 I 5500,000_00I"",, 
" " "",,0, '"'''''' 

Ilm,cI = 100 fCCI,laI!~~lgS = 6, speed" 200 rt/min_ 

.... , ,4-,,,,, 08410 I I,,,,,, $35,000.00 ' ,1 ,";i-­
-

--­ ,,;:, ,3' g plant D841( 77,000 iLIlS $4.00 

, ,;, li~:tin~ Dca-ms (-, (""I) D8410 54,000 iLIlS $400 $21 )()( . 
I, c ,,,mp h",

" """" of . " 
Itwo,,/cs Df bays, and a<;<;umcs fi~'c sets of guid~s-) 

~- -­ , .d gales, l' Ii "",0 , I DB4l0 go,OOO ILBS $4,00 

, I li , I '"bi,,)""" ",,' ,,yy("," 
-

---­ -

, 
~ ~ 

IBY R 'Ilr;".n<on, B SLlIld I" Sr:­kill, , , 6,.1""',e ,,,,,.)''"'' 
IPEER REVIEW ;Jeff-­512412004 08117104 



 

SHEET 13 m 25
BuREAU OF ESTIMATE
rCR~ ~, 

Yakima River Basin Water Storage Options IPriest Rapids Intake, Pump/Generating Plant, 

~:~~~~:::ea~:n::d!COnVeyance System To/From BRR 
Conveyance System - Q= 3,500 cfs PN IPRICE1 

IFILE, r: lDuuI[nents and S"tll1lg,\b"allOttc\D"'~lop\lllack RocklBlack Kock 
[I I 'I lis,," n3500Rd, I I[ 

DE.>CRIPTIO'< COTW Qt;ANTITY Ul<JT UNII PRICe A\tOll~T 

-

. [("0"I-­
--+--c_, ,,~;;;__, -LS.1- _+___ --II.''''ti,;fu:vv.~,";otilating-.-,-o-d-Ai':...COD'-li-li-"o-i~.',--___ I D-'''O __j- $2$22 ••• ms73~·~

1---­ HVA1: for blllding exeePt..blls & ''':'ilehgcar ___+_ -----I 
476.5-fllung hy 77'·fl wide by 70-ft high unitlscrvi~e bay 

- 1 ;-hv 77 ~~~ -?fl. control bay 
-­

1--_:_____ '£\\'u cad 54-f11o~ by 77-I~_ wide by 17-ft eqllipmcllI room& 

r­ _--1~4,'._.'n-n l0rlt', by 56'·ft "ide byJO-ft hi~h EIc~tfical Gallery 

Pu_~1!Motor!~alvc (J~llcrk>= 1,000_,000 fl"3 

--­

--­

.I­

---f-----I 

-+-+­
1--­ --­

----+---­
- -­

--­

---­ ---­

-----­

---­

-----­

----­

-----­r-­
-----­ . 

PG ~Snbtotal 

"A;:;o ",I -L" 

-"125/u4 OKI17104 

 



8UR~AU OF RECLAMATION ESTIMATE WORKSHEET 

r~M,un~' 

Yakima River Basin Water Storage OptionsIPriest Rapids Intake, Pump/Generating Plant, 
"Y' and Conveyance System To/From BRR 

Conveyance System - Q= 3,500 cfs PN 

IFILE' C:lDocumenlS and Settings\llvanottelDe,ktop\lll.lCk Rock\Black Rock 

'i' I il III , I· 

CODE QL'ANTITY IINII I'K1CE I\M()UNr
[)£SCRIPTION 

---­ -­
------­

Generator (F&I) ____ __ D8430e--_ -

EA150,000 kYA, 13.8 kY, 3-phas~, 60 !:l~'~-__ 
-

400 rpm, ?5'7c power fuetor _____ _____ ----I 
__1-_ Verlical, synchronous m,,-~~_ _____ 

-­

---­ -­

li~iant G~ounding S;stem -(F&1) ______ 08430 
- 60

Ground rods,}O ft, 3!4" diu., coppcr-c:Ia"''­____ lEA "RO.OO 

1___1-_Stranded b~~re-coppcr nmduclo,C ____ -

1.500 LF $5,50250 :v1C:v1 ---I ­ corrc4/0 i\ WG 1.200 $400 ___1--_ -' I~:
210 AWG 1.200 $3.50 

4AW,G, ____ l.()()() I.F $2.50 

.. _­

IMoi;)-;Hus & S\\:~chgear (I<'&1) 08430 
----­

300 I,F " PM, $1.. __-1____' IIIM",,,,,i,',,,,moto~_isolmcd-pha.,c hus: _______ 

15 k_y: 24,000 amperes, 3-phasc: 60 hI, __ 

Self-cooled 
---

IndiVidual motor iSI?_lated phnsc bu.~: 

15 kY, 3,500 ampc~~s: 3·phase; 60 hz. 

, 
I __C'I__L IS, kV: 7,000 am_peres: 3pha'ic: 60 hL. 

Self-coolcd'"-­_____ 
----­

f---­ IMotor ~~duccd-vollage, ~tatic stnrting "y'>lcm with 

11_5..~V, SF6 type unit_~ircuit-brCa~e!",__-_··_·______ 

__1___ ,1 "1__ 3,500 ar!lperes continou,; currcnt 

I 7,000 umpcrcs continuous,' ""W'rr~'c'wn_____1-­

Bus & Switchgear (1·'&1) 

i I 

15 kY, 15,000;,3 p"", 60",)="'_____1-_t~tJ~~~------------+----· -" 

t=--=t-:-i3tG~",'OOO' ----c------­unit c}!:cuit breaker 

15 kV, hr~akers 

1---+----1--- 7,000 amperes 

IDATE PREPARED IDATE PREI'AIlliD PEER REVIEW ;!J-ciJ-­
08m,","'"'"' 



ESTIMATE WORKSHEET SHEET oe
BUREAU OF RECLAMATION " '" 

PROJECT:FEATURE: 
Yakima River Basin Water Storage OptionsPriest Rapids Intake, Pump/Generating Plant, 

Switchyard and Conveyance System To/From BRR 
- Q= 3,500 cfs REGION PN IPRICE LEVEL: AppraisalPump/Generate Conveyance System 

FILE: 
C:\DocuUlcnl' and Settm~,\b\'allOlte\DesktopIB lack Rockllll"ck Rock 
ReV;SlO",I[Pr;e'l Rap;ds rum Gcn 3500 Rev l_xbISuTllTl""}' PG-Electrical 

e , 
e 

" " 0 t CODE QUANTITY U,lf Ul\lT PRlClo A~lOl'NT< 0 DESCRIPTIO»" ou C 
"U << " 

~~---r-­ Muto_rSontrol Equip,?ent (F&!) 08430 
~ 

- -­
1 EA $200,000 $200,000.0014 ~uplex [()n~r()1 swi~chbo;ml fo_r 0jJemtion of 5 mail!._ -­

-­ -

~n_g motors. - --­
-­ ---­ -­ ------~ 

- --------­

(;ener~tor Control Equipment (F&1) D8430 -
- -­

1 EA $500,000 $500,000,00 ____J.2 ~E~ex control_ywitchbo~d for operation of 2 
- -

g!!ncrmors 
-­

-­- --­ -

Motors (Listed under Plant Mechanical) 
-~- ~~----- ~ 

----­ ---­

_~5 kV Mctal~~~ad Switchgear (F&I) 08430 
---~ 

- ---­-­

1_~__kV meE.!:-~l'ld switchKear rated 1200 amperes with I EA $350,000 $350.000.0016 
-­

two 1200 ampere vacuum lypc power circuit brcakers - -- ----­

-------­

~?__~y :'Ilon-Scgrcgated-Pha~e Rl1s (F&I) 08430 
---­--f--­

200 FI $800,00 $ I 60,000.00 17_.!)_~ V, 1200 amperes 
-­ -------­

- -­ ---­

I'lant !lattery Sy~tem (~'&l) D8430 
-f--­

18 12) VOc, 400 ampere-hour. lead-acid hattery I EA $30.000.00 $30.000,00 
--­ -­

19 2 EA $10.000.00 $20,000_00Bnttc~y ch~g.£f~ 
---­

20 OC distrlhution panelboard, 100 al!lpcre mains. I EA $12.500_00 $12.500.00 
--­ -­ ~- - -

and molded case circuit breakers 
-­ ~- ---­ - ----- ---­ --------­

- -----­ --­

~~!-~-~-~~n--Scrvicc Eqllillment (10"&1) 08430 
---­ ---­ -

Indoor uOllblc-ended_ secondnry unit Sllb~lation Wl!~ 
- - -----­ -­

I?llo~~\~g reatures: - -­

__I?D::-_typc transformer q:8 kV-480Y277 V; 3,000 KVA 2 EA $110,000 $220,00000 
- - -~- ---­ - - -----­" 22 480 Vpt,lwer-circllit hreaker'i. 6oo~lmpcre., 12 EA $4.)00,00 $54,000.00 

- --­ --­

----­ ---­ - --­ --­ - --­ ----- ­

!l_~~l~!ng Lighting Sysle~_ (F&1) 08430 
---­ ~- -

Inlerior lumirwires 
-------­ -­ ~-

23 High bay, high-pre.,.wr:e sodium, 400 W. _4_~9_,{ 36 EA $700.00 ______ $2S.:~ 
~ - -­-­ ~- --­

24 4 foot fluorescent lighting fixtures, 2 lamp 40 EA $220.00 
-~ - - - ~ - --~~~ 

---­ ----­

25 Emergency lighti~gyyy!.em I LS $900.00 
- ~- ~ -

---­ - -­ --­ ---------­ -­ ---­ -

26 Exterior luminaIres 14 EA $400.00 __$s..,~
- - ----­ - --------­ ----­ ----­ - ~ ----­

High-pressure sotlium, wall mounted. outdoor 
----­ -- ----­ -­

70 wmt. 120 volt 
~-

Sheet Subtotal $1,587,000,00 

QUANTITIES PRICES 

CHECKED CHECKED 
~, HY Sh.,,£,..:" ';;f

'\1;ke .~ChLlb 6fJ/ 'if/n/el ;El;zabelh TrJn 

DATE PREP,\\u:n PEER REVIEW DATE PREPARED P~;ER REVIEW ;fJt;;J­
5120104 08117104 



 

e "ESTIMATE WORKSHEET 8 
~UREAU~TION 

;1:
r~H' : 

Yakima River Basin Water Storage Options Rapids Intake, Pump/Generating Plant, 
and Conveyance System To/From BRR 

PN ,; IConveyance System - Q= 3,500 cfs I 

>'ILE, 
C:\Documcn!< and Setting,llwunotte\De,ktop\1l1nck RockIBlack Ru"l 

i I'.! RJpLds p" :\(;0' :1~OO Re' 1 I I I'I 
, 
c~~ U;>iTTPR[('E A~OUKr<0 e Dr~~( Rll'TlOK ('OUE QlIA~InY U~lT ""U ~ 

"U < 
"" 

- . "" AAA-;;;; ~nd Alarm Sy_ste~ (F&1) I <SJli430 
._­ -_. . 

...__ .

I-­ . 08430 4 EA ,=-'; Distribution l'anelboards (1<'&1) 

A80_vollS, 3--phnsc-~!lh 400 nmp~-~~ hus
I-­

.­
... --W--.· 

' ,I) 'D843O 2 EA .. 
I-­

480 volts, 3-ph<ISC wilh 1600 mnpcrc hus
f- six 20 i~-ch widc sect!,:ms. -8 NEMA-~ize 2 startcrs, 

siLe 4 slnrters 
-­

--_. .­
.. --­

- -­ ... _-­

Con~!uctor.; (1<'&1) Ds430 
, . st~~nded (oppcr 

.\0,50 w~"10 14AWG 12,000 
-

.\0,.\5 " om"31 12AWG 15,000 
------_. 

15,000 .\0,7032 IOAWG 
'HAAA,3,000 ~;33 6AWG $1.50 

----­ <; 0-;;-;;
34 4AWG 3,000 LF SU5 

..- ----­ -f-­
$2.7535 110 AWG 2,000 LF 

, I , , "hi 
-­ .. '0 ,,>c, ,". 2,000 36 ~ 9 nmductorJ~ AWG Lr $1.25 

- -

12 condu(tor \6 A WG 3,000 LF 11.50 
-----­ -­ U ''''' A':; S nlrlduClOr lOA WG 3,000 <, .\175 
-------­

- ---­ .­ ---­ --­

-­ ---­

-

tS"t,m (F&1) Di4iO 
- -­ . 

""i i ~()nduil 
I inch 1.000 LF 514.00 II 

----­ --­ -;; ,,",6 800 LF $22.00 

4 ~ 400 LF $30,00 
- " 

42 3 inch 400 ILF $4200 " 
_. ,I , i '>tcc 

43 2 i",6 500 LF .\30.00 
-

QU~ p'iiCES 
BY"' ;( ~ tn, ~/nl:/j

, , ~ 
PEER REVIEW folf­

5120104 08/17104 

.. 



SHEET 17 OF _ 25
BUREAU OF RECLAMATION ESTIMATE WORKSHEET 

PROJECT:FEATURE: 
Yakima Rin'rBasin Water Storage Options Priest Rapids Intake, Pump/Generating Plant, 

Switchyard and Conveyance System To/From BRR 
REGION PN TPRICE LEVEl.: AppraisalPump/Generate Conveyance System - Q= 3,500 cfs 
FILE: 

C:\Documcnts ami S~ttLngs\b";"lOne\De'kIOjl\[jlJck Ro.:. kllll.\ck Rock 

RevlSion,IIPrie_,{ Rapius PumpGcn 3500 Rev L,]'ISummaT)Swilchyard 

(,O{)h Ql!ANTITY UNIT GNlTPRll'h{)ESCR1PTION 

__. _. _ .___. -- .-f-.-L- c--­
__ STRIJ~TURAL __ ._ .__ _ _____ D~~ ___ ___ _ 

_ _ __ _A\sumc swilc~yanl ',lfucturcs5overco unde_,_ .__ . __. .___ _ _ __+ 
llllli~~dil~~ _______ .__ ___________________ -

---­ _. .­ ..­ -­ -­ ._­ -­ -­ .­ - -­ --­ -

. - - - .._ .. -- ­ _ .. -- -­ ---­

~~ECTRICAL _. .__ ___ _ _____ ~ __ __ _ __. -

-­ ----. - - -.--- ­ .. - .. --- +-- r-­
_~!l:hy~~- ___ .._ .__. ___ 1--­ -1--­ --f-----I­

.­ - - .­ .- .._ ..--­ --.-f--f-- --f- --I 
___ Flirnishandln~ ___. _______I­ -­ t---­ - -­ --1-­ ---­f-­ $11,550,000.00l!-_?il-ri!led, co_nservator-typc power tr~'irO~~__ D8~1- __ 3_ EA S3~850,OOO 

5~_OM-"'A: 500-13.8kY,)-pha"c ____. .___ _ . ___. __ .__ ..
L­

-c­
21--_ 500-_kV di~c~!nneCl sWltches,_1200 amp, 3_-phuse 4 __ f-D84.,,40+_ ..~ 

-

3 D8440 2 $2.230,000.00 
- -

-­

- -­

--­

4 .!::~~nstruct Transmission_ Line __ D8440 6 MILES $1,000.000 $6,000,000,00 
-­

Assume 6 miles or tri\n~mission line fmm 
- ---I 

__J.'.!!~way su~st~tion_ to the e?" __. ____ 
5OO-kV, sleel towers, 2167 AWG conductor 

-­ --­

-f--­ .t---­
f­

-f-­ -

--­

--­ ----f ---­c--­ -,-----_.. 

----f-­

----­ --­

---­

-f--+-­ --+--­
---­ -­

----'---­ -J----1L 
- --------1 

-­ ----­ -----cc~~~ ----1---1­ --+-~--,=
Switchyard & Tmnsmission Line Subtotal $20,280,000.00 I 

QUANTITIES PRICES 

CHECKED C] ,,- .. ClIECKED 

L Gamuciello ID8440) :~/h~zabe{h Tmn 1M 
DATEPKEl'AKlm PEER REVIEW D,\,TE PREPARED PEERREYIEW 

411512004 Jmncs R ZeIger (D8440) OSI!7i04 



BUR~AU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River Ha~in Water Storagl' Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN PRICE LEVEL; Appraisal 

Tunnelfrunnel FILE; (':\LJocuments and .\ellingslbvanotlcll)c'hop\Black RockIBI,,<.k Rock 

DISCHARGE1 Rcvi,ion,IIPriest Rllpid, PumpGen 3500 Rev l.xlslSummary 

DESCRII'rJON CODE Ql'ANTITY UKlT UI'I[PRICE A'vIOUI'[ 

__+(~:'()[L~true~_T_u_n_n_'l 

Construct 34,S50-fllong, 17._00-[1 finished dimneter, 20.00-n minimum hore diar!leter, tunnel in_ rock. Tunnel woll,1 "''T---­
_ ~vatcd with TBM and llEiven uphill. 'Yater prohlcms ~'ill bc minllT!al. _Tunnel has thre~ final sup~ort Te'4,'"h"'o'~+-~~_ 

-­ -­
---I 

--­
___ ___ 32,150-[[ long unrcinforeed concrete_lined reach __ _c= __----.! ___Excav~!~___ (ape,r 12 cy/lf~ D-8140 32,150 1~1-+_~'ol,70o.00 $54,655,000.0 

---I ---+~- ---­
2 ])-8140 104,000 'LY-j__$350.oo f-~S~3~6,~400=,O~O~0,,00,

-~I--~I 

:­
3 _ Ccmcntitious materials for con~rete tunncllimng____t'0-81400+__c2c9~,300 tons $110.00 $3,213.000.0 

D~8~14~O+-_~2.28,000,+_I~I"~f~'_/ _~$~4~5-~00"t-_~$~1,0,,260,Ooo.O
-

--­ ---~---~ - .~.--- - -

I,OQO-ftl(ln[!_cinrur~ed concrete linedr",,",'h~__ --+-::-:c-::cl _----:::::-:::: 
5 _~:,cavati_?~,,__,("appr 12_9~,'I~ln~_ _____1_0,.SI4,O"+__~I,',O()() 1_~I~f-j_,$2,500'0:2_I-_~52~,,,5oo,,,,,,OO,,!,,O,~OOO"1r­

~~- ---­ --1---+ 
6 ____ Furni'>h~~d plac~_reinr()rc~ll concrete tlmnellinolo'8L ___10.814.0,,+___,,3,,"230 $350.00 5 1,130,500.00 'Y 

--­ -+--/
7 Cementitious material'> .r~r concrete tunnellinolo'.g ____ 1 0.814.0~1_____910 01O,"~'+__ $120.00 $109,200_00 

r--­ --+::-:c-cc 1 -c-:c+-: --~+---
.___ 8 Furnish and install concrete reinforcement ______ 0-8140 550,400_0050,400 1-~Il~"--i-- $1.00 

------cc-­ -=+---::c-~--
9 Filrnish und install ~lrlJctllJ'al Sleellllnnel '>Ul!p"9~C,",-___ 0-8140 422,000 "1b~'--1___$4.oo $lA§8--,-~_OO_O_0 

-~I---+ --+­ -~ ---l---~---

---­ '~~I----
10 Excavatiuo, __-,(~ppr 12 cy!ll"I_____~ 0-8140 1,700 If $2,500.00 .~4,250,000.00 

--f-
Steel Tunncl Lincr: f---­

II 204" [)ia,:\ 7/S" wall, L= 1700 ft. 0-8420 14,639,000 LBS $2.00 $29,278.000.0f--­
- ------­ -~---- -+-+-­f-----­ 12 Furnish m:d place ba_ckt111 concrctc _____t'D~-8140 _~5...,4",90"-f-_ 'Y 1_---"'"30"'0,,.0"'0+-_,,',,1,60"47_,000.00 

----­

13 Ccmcntilious materials for backfill concrete _____+"'0-8140 1,550 tons $130_00 $201,500.OC 

~-- ~t-:-:t - :-c--::-:::::-:­ ---:-:-:­
14 ____ furnish & install 7!8-~n dia, 10-ft long r:~~_k bOlts____:-:t_D"'~8,IC4"0'1 J,400 lin ft $55.00 ___ $462,000_OCr--­
15 Furnish and inst~ll structural steel tunnel supports _+D~~~8~14~0+-_ 422,000 r-I~b~'-+_~_$4.00 -$1,6~~~Q~~f--­

Shed Subtntal $147,542,600,0(] 

QUANTITIES PRICES 

BY lIill'n'OInI',on (USt4()) CHECKED ,-< 4 BY CHECIiliI) 

Rd "'isz (08420) ~rLl'h aPi 
IlAn; PREPARED PEER REVIEW DATE PREPAREll 

4119/04 08117/04 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 19 OF ~5

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FiLE: 
CI])ocumen1S "",1 SClungslbv"nOllcllleskmp\B1ad l"oc"lfilack Rock 

DISCHARGE1 Revi,ion<IIPriest Rapid, PumpGcn 3500 Rev I,K1,ISurnmary 

DE~CRIPTION CODE QUAWITY UNIT U:-;lTPRI('E AM()II:'T 

1--­

.._ SOllstruct Snrge Shaft . ____ -f­

--C --­ --­ -- ---­ - -­ ~- -

s.onstr~cl 1 596-fl de(;p, ?2.0-ft !ini,hed diarn.eter, 24.34-ft mini~lUm bor~ diameter, shaft In rock. Sh_aft WlII bc 
-­

f­
-f­ -1--­

_ .!.:.~oo-n deep unrelnfll~ced concrete lined reach ____ -+-::-:cc =c:c:+­ -­ ----::= 
'6T_~"~:x,cavati_"_'__.. (appr 17 cyllf) ____ 0-8140 1,200 If ,,_~,-OOO,OO_ $7,200,000,0 

$350.00 $1!~~O,OOO.OO 

IS ~_mentitious matcrial~ for concrete shaft lining $130.00_--1-,00-814°+__"1,070 -1--"""'""-'-1 

t--- -r--_~19+_~l-"-'-iS-'~-& inst~-11-5-/8--I-n dia, 6-f~ lo-,-,-rock bolts_ $50.00__..:63-=,..:100 _,,-=,"-='..:'+_ 
--I-­ ----­--+-­

t-­
- ---+­

20 Excavatilln 0-8140 300 If 56,000.00 SU00:2~ 

0-8_~t4:"O+-_ $400.00945+--",,-- 1 -='"T- $378,OOQ~
-----­-t-­

22 _ Ccm~nlitioll~ rnatcrial~ fur concrcte <;~~fllini~~,o____ D-8140 26~5+~'..:,"-"..:' 1 $16000 S42.4oo...:~ 

---+-::­
23 _~umish ami install concrete rcinfl?~cmell"'____ D-8140 r--­ 15,70~O+~li-,"~"_ $1.00 $1:0,700.0r-­
24 0-8140 15,600 lin ft _ _ ~1~5~O~O~O+-_ $780,000.0 

-

--i--­ --­ -----­

+--­ ----f--­
---­

$20:..~Q..f-_--,"$1~'~'O~,0,"0"0" ,0" 

----­ ---f--­

------I 
---­ --­ -----1 --I----t­

---­ --+---+-­
1----­ ----. 

-­ -1-----­
--­ -t--t-­ --­

----t-­ ---­ ------I 
-­

---+--+ --t---t --- ----­
Sheet Suhtotal $15,100,200.0 

aUANTITIES PRICES 
CHECKED BY 

/(;,t. ~Grush 
IMTEPREPARED PEER REVIEW DATEPKt:PARED I'EEN. REVIEW ;Jet­

~119i04 O~117i04 



BUREAU OF RECI.AMATION ESTIMATE WORKSHEET SHEET 20 OF 25

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN _IPRICE LEVEL: Apprnisal 

1"ILE: 
C;\Doc'\H1,Cnl, and Semngslbvunoue\Desktop\Bbd R(X~\lllack Rock 

DISCHARGE1 Re\'ision,IIPrie<t Raplds PumpGen 3500 Re\' 1.xbl~"l1lmnry 

DESl"RlPrlO:\ COUh Qll,\NTIIY Ul\lT LKlTPRICE A'vlOL:NT 

--c-­ ,-­ ,- '-­ '-c-c-­ -\---­
,::o_n_,_',_ud Multi-Level Inta_k_,_,_'_"_lack Rock Reserv,mc"___-j 

--­ --f--­ -­

---­

D8120 138,500 C~Y~t-__,$1O.00 $1 J85,OOg:OC 

D8120 137,500 CY $15.00 $2,062,500.OC
---­

___+"D.8120 1­__ 100 I--,E",A'---I-$30,000.00 S3,OOg,oocux 

------I 

-

--+-­
----+-­

-\---f­
,-C-::::::-:C

29 rl!..t:.':lsh, form. and place reinforce~ con.,,",.I'~__ 08120 124.500 $350.00CY--+_--" $43,57),000,0 

_ 30 Furn.i~h and pl~ce concrete reinfor~ement. 08120 12.450,000+_I".B",',--+_ $0.75 $9.337,500.0 

___~'Mm~}OO#ICY. .___f-- ­ - -­

._ _.31 Furn~_'_""_d_hl~ndle c.e_"_"_'_t_(_,2~2T/C~Y,-,-)__ _ __--+__0--8120 1__--"-35"-.,1..10 TONS $110,00 $3,862.100.0 

- -­ -

Structunli Steel 
--­-t--­

50,oo0+.-L.." ___S+__ $4,00 $200.000.0,-­ -

-­

Miscellanl"tlllS Metalwork 08120 50,000 LBS $7.00 $350.000,0 

Assumc ladders in shaft" elevator rail 

- ---­ -­-f---+ 
-------1-­ ..._.1----­

-

.«;onstru[~ ~ccess.8ridge 
--­ -

As'>uITIc 30·ft wide bX l00·ft span ______ 
- -=-J­

_ 34 f'urni~~, form: and place reinforced concrete 08120 150 CY $500.00 $75,000.0 

..___ _.. 35 Furnish and plac:: concrete reinforcemen"'c' _____ D8120 19,500 LBS $1.00 519,500.0 

_ -:-: __~.~.~ume 130#ICY . .=___ 
-

~~ ~urmsh~d handle c.~men! (.282T/CY) 0812:,0+___ 45 TONS $160.00 $7,29Qi!Q-

_.__ 37 Furnish and install structural steel (pa~i'_'_,d,)c.___ 08120 250,000 LBS $4.00 $1,OOO,OOO.()(
- -­

--1---­ +--+----­
---+--­

----+-+­ -- -,-;;;=::;:-;:;:1
Sheet Subtotal $64,373,800.01 

QUANTITIES PRICES 
Dick lafond CHECIiliD BY CHECKED 

6/)/ lS/.1/o/,/?1,-e(}~ ~ru'h 
DATEPRm'ARU> PEER REVIEW DATE PREPARED PEER REVIEW 

.'in7!04 08/17/04 t)M·­



ESTIMATE WORKSHEET=_______="""''''--'':....'=,~,_oe __ 

IFEATURE: :T: 
IPoiest Rapids Intake, Pump/Generating Plant, Yakima River 8a~in Water Storage Options 

i "'_' and Conveyance System To/From BRR 
IPII Conveyance System - Q= 3,500 cfs PN 

C \Documenl, and Setting,ll>vanottelD<;,UoplBlack R""kliliock Rock 
L [ i" ORev 1 ; 

Df};CRWljON CODE QUANTITY U"ITT UNIT PRICE AMOlll'l, 
" 

Multi-Ievcllntakc at BRR .­ -I-­ 1­
-­ -f­ -f-­ -1--­ -

-

!_____ - ~IVU~[.,-i1:!""'"'·NS""i-l-'HE F-O-L-LOW-"-'G=,'_'=--_c--­
--+-­ -

-­ - -_.­ ._­ - --. --­ - -

_ -c= ._.._ '_. __._ -

~_ L-_ Steel plate \Ised !or pipe f~hri<':alioll:_ ___ _ ___ 

_.ASTM A36: Sy = 36 kpsi ___ _ __. __. _ 

--f--"' I . ;jre inside !l)amcl_crs)__ ___ _ _-+_-­

f---f­ 1­ - - - -­ , ~o.ool--- I.RS ,000
lRf--------.:.:.:~ I02_~d 7116 \\all,L=252ft _______ V?,",,:,v __'_20_.0_0_o.:--=-=---­ :!>L.UU 

.-~__ ~~:-=- -1_~ijl-4-,5116"-~-'-11l:-L= 7-56-'-'_'_.--_------=-~_ D~420+--_-C_26_0._0C:-OO+:-LLi3S ~ $2.~OOI=""s;"OO';,,,-mo.~ 
1·----·· 
r­ - .-­ - - -. --­

- ~'''-..-­ - -­ - 'o.,;::----,-;;,f---··-t--­ .-=-::: 
1__ .'0. 'Si""" ­ J02>' Di,. V"""'. __ ._ DS'20 """.""" ~"OO " 800.000.'" 

__ _____ J50psi c~a,>,> with n~otoroperat()r____ ___ _ _ r-----­
I­ -­ -.. - -. -­ '--. -. 
---­ .. - ._. _ .._. ._­ - 1­ -

r­ -­ -.--- .-. ­ .. -­ -,r­ --­ 1.'10 ." .-.­ .--. 
___ 41 ".)IXlCl'n -=-------2: DI<l._PlpC Couplwgs ____. ___ DS420 16,500 $8.00 

~..- ... _. .._­ ._­ -.---­ -
--­ --­ -­ -­ -­ .._. --­ -

---­ -­ --­ --. --­ --. 

f-..­ Go"" _ -­ -. --. ---I. ___=_ 
___ 42 __ .:!.~ree - !L_~_.T Hig!J Pressure Roller G~_ ____ '''"'" 600.000 LBS ~ $1'8;:00.. 00+-1.48OCCOOJliOI~ 

with controls 
- -_.-_. .__._­ --I -C­

--­ .­ ..­ -.. --.. r-­ -

-­ -­ - ---. -

---­ --­ -­

1-' .-­ f-­
---­ - -I­ -­

- -
---­ --­

--­ -­ --­

~ -

--­

- -­ -­

-­
··Sh~ 

C'lathan Nakamoto, DS420 

tJoJ 

I'EER REVIEW IDATEPKEPAKED PEEK REVI":W _ti'.d-­
"8",,,, 
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Priest Rapids Intake, Pump/Generating Plant, Yakima River Rasin Water Storage Options 

1 and Conveyance System To/From BRR 
Conveyance System - Q= 3,500 cfs PN 

CIDocuments and .~"llLngs\b""n<lue\Desktop\Hlack lI.ock\BklCk Rocl 

i 1 'i ' n. , i" I: , 

,,;:; 
0 ,
0 " rW,CRlPl'lOK CODIl Ur<IT UNIT PRICE AMOIINT

"
u r-­ u << " 

-

t-­ I-----c s:ooo LBS ---;::;;;--­"'I.'O,T","-",,£,,,,,, .. electric wIre rope hoist ~IOI'_-""-'-!f-=" +__ ',25.-5•... '0,,0+--_---=r­ ~~. ·.380i<lif'~--=­ - -

f- t-­ _. -­ -­ -­ --. 
1_____ 45 I elevator ___ ___ ___ I 0-84101__ 

_____ I, geared, <.:apacity = 3500 lbs, ___ _ __. 

__ -t--­ Ilr~298 fect, landin.[s = 5, speeol '" 500 ftIm~i",--_ 
- 1--r­

---­ --:-: t­ ---­ ---. -­---r-­ t 'll~h screen'>, 4 intake levels, R 25', L 100' IQ:8410.-i___ __ 

___t::­ ,I "eel' __ 589.000 . $4.00 'w ,;,,-:;;;LBS 
393,000 LBS $15.00 So-f-­ IS"",,,,I.,,,,,.,,--_ -_. -- --­ -I-­

----I­ .­ -­ '-. ---­ -­
I 0-8410 I issf--­ . -. arOllnd ~iJe gate o[l_enings (steel) 80.000 $4.00 '''' 

---­ -Ct-­ -
1________ 11 ~ g;uitles for i_,olating the _two. side gates (~~_ I "::8410___ ---------,.-000<-_ LBS $4,00 

_1-_ ' '. no bulkhead~yrovitled) ____ ____.. - - --­

I---~=­ ------:v; "W ---:~ t ,a~tl g~lijesJ_~r multilevel intakes (st~~--­ 1_ 0-8410 266:000 r---c:ss $4_00 ""'0.9' 
---f--­ a' . g;uitlesforcach~~~ntl ___ ___ _+-_ ---_. 

1---­ __ one 1~.':'eI ~~t Df 4_bulkheadsl.__ .___ _ __. --­ - I­
._-­+ 

-­ --Ie­ -­ I-­ -
Ventilating, and Air C~nditioning_ 1 LS.j-­ --­

- ---­r­
-­ - t-­
-I -­ -­t-­

f---­ ---. 

- 1-­ -­

j----­

+­
t--­ 1­ -­

- r-­
f­ -i-­ -

1-­ ~­

-f-­
-I-­I--t-----L..----L..--__~=­':;:::' ­

P. Sr;hlein BV 

IDATE PREPARE!) 

5126104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River &~in Water Storage Option<; 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

Tunnelflunnel FILE: 
C\])ocuments "od S,ellLngslb,,,n(}\telDe,ktopIB lack RockIBlack Rock 

DISCHARGE1 Revi,ion<IIPriesl Rupid, PumpGcn ~500 Rev 1.,hISLlnunJ"Y 

Df/,CRIPT10" CODE (,lUA"TllY L:I'IT lINlfPR1CF 

~-- -~ ~---c- IF.ledric.al Equipm~nt
-­ ----,----­ -­ --­ -­ ~-- +--­ -

f­

65 ~y-typ~ distribution l]'n.n<;for~_ _ I EA $28,000,00 528,000--:;:;( 

13.8 k V -480Y 1277 volt, 225 k V A, 3-phast:, 60 h7.-c­ -~ -- ~~-- -~ -­ --­-c­ - r----C-­
-~~ -­ -­ --­ -­ ~-- - ~- ---­ -f­

- ~---

__~~!Slrlblilion swJlchboard, indo(jr lype ____~_ ~____l EA__~$65,OOO_OO $65,000,0 

f--_~80 vult, 3-1:~ase_with 600 ampere hus 
-­ --r--­

Moltled-case circuil breakers: 

- -­ ~--

-­

+-­
___ ~-Voltage Di~lril~lJtion ~quiJlment (!'&IC) ___ _--1~D,"8430 f-------­

___ 67 Dry-ty~ ligh~~~~sforrr~~ _____ ~__~ _____2 E.Ac_-+_~ $5,000_00 $10,000_0 

____ 48Y-208Y/120 volt, :>0 kVA, 3-phase, 6_~_ -­

~ LlghllflJ pnncl~)()ard, indoor lyp~__ _____ 2 EAc-­
__ }08Y~!20 volt, :>-phase with lC!.0 ampere bus_c-­ --c­ --r-­ -1--­

-- 1­ --­--t­ --+­
---­

_ ~~fety Switches (F&!)___ --j-,D~R.430 f-­ ____ 
____ 6 E~A.,---+ $800_00 1--__ _ $4,800_00 

I- r-­
--c­

-­ ---­

--­ -

---­

~--+-­
+-~ -~--

--­ --­

I-­ ---­ --­ --­

-C­
f-­ -'---­ ---I --­

-­ ----1­ - -~-

1-----­

~ ---­
Sheet Subtotal $125,!mO~ 

QUANTITIES PRICES 

CHECKEI)CHECKED ~ ~, 
\1, Schuh D84:J(l 

DAn:l'REPARED l'EERREVIEW DATE PREPARED PEER REVIEW j}cI!J 
5124104 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 24 OF 2S

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima River Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN II'RICE LEVEL: Appraisal 

TunneJlTunneJ FILE: 
C\Documcnt' and Scllings\b\'anollC\Desktopllll,ck Rockllliack Rock 

DISCHARGE1 RevLSion'\lPrie,{ Rapids PumpUcn 1500 Rev 1_,I,ISummar.' 

t>E"RWII0N CODE QUAKTrTY \1:'11 PRICE AMOIN! 

-f­ -f--­ -. -. ­ - _. ­ -f---:c-+-- -. +----­ r-­
_ .. __ ~omhination-MotorStarters(F&I)__.. __. ___ 08430 __ -----=-=-t_ -t­ __ __  
__ 70NEMA,;izc2,non-reye1'5ingconractor____________ 2~~ ~3,~ _ ~,OOO~ 

-t­ __ t--_48~-120v()lteontroltransform~_ -­ --­ -I-- --f-­ --.­ - -1--­ --­
.._ __ j\;E~A type ~2 enclosure __..______ _ __ ___ t-­ t-­ __ 

t­ - - -r.­ - ..­ -. -. -. --­ f-­ f-­ - - - ----. ----. -
__ _/-­ Insu1ate~ Con~uctors (F&:_l_'_ __. __...__ 08430 _ ___ -t--- -t­ ____ 
I-­ f-___ 71600-volt,~ingle-C()ndllct()r,slrandedc().Pper,TH~ - -t­ -­ -- -­ -t-­ --­
.__ ___ 12 AWq_. _______ .__ --t-­ 1,500_~__ $0_70 __ $I.'~O 

._ /-_ 10AWG ____. ____. __. __ 1.2QQ~ -1-­ $080 ___$96000 

t- t--­ __-~i\W~~_·_. ________\­__-I-­ 800 FT__ ._ $1.00_1----__~  
_ _r-- I/OAWG ___. __. __. ______.. __ _ __ 20Q?!­ --t-­ E.:22. __  ~OO_OO 

f-­ - --­ - -­ - .­ --­ -I­ ---f--­ - ...­ -
._ __ Co~duitSysteln(F&l)_.. _ ___ ____ _~430_t--___ .__ ___ __. __ 

.__ _E~_igid >leel c()n~_ ___ :-:-:-c _ _­
-t­ J--i ~ne~l_ __. __-~~~----=- ---=- _-­ 800 ~ __$15:00 $12,00,P.Q 

__ ___ _ 2 IIlC~ __ ____ _ ___. __ f--­ ____~~ __ f­ snoo __$4,60.2:2­

I-r­ -. - .- .- .- .- -f-­ -f-­ .­ .- .­ +--­ .­
__ _~hting_S_y_s1l'm_(F_&_I' .__ .__. __ __ O~ ___ ___ __ __ 1--__ _ _ 

__7~ Inte_rio_{'~~min?_rie_y __. . __ _ __. ___ __. __ -f­ f-­ --­ f­ ___. 
_t--- H{gh bay, hIgh p{'cs~ure sodIUm, 200 ""aU ___ _ __20 E_A__ $650.00 ____$13,0_~ 

--t-­ -­ 4S0vo}t,lphase --­ --­ -­ -t-­ --t-­ - --t-­ -­ -
_~~t !l\lo_n;:scent li¥hling_llxlures, [20 volt ~kunp__ 1 __ I~~ +__$229.00 _ $2,640:_0 

- - t­ ,--------­ -. - - .._. -I­ --+--­ --­

74 E;..lerior lumHwrie;; - --.-­ - ..-. --I-­ t-­
t--__ lligh~prcs~urc sodium, w_all-nl:lltnled, outdDor type _ f-­ __ /-­ __6 EA__ _ $400.90 ____ $2,4~2:2.0 

.2Q_watt,}20\:oll __ _ ___ ____ f---­ ---­ -f- --1--­ ---}-­ --­
-_._.. -_.­.. -­

7~F~crgcn~.L!.i_ghtingsYS~em ______ .___ _ f­ ---r­ __I EA____ $900.00 ____ $()O~ 

r­ - -1---­ .-­I--­
._.--- t-­ -­ -1----­

-

- ..-­ - .._.-1-­ .. _. - f­ -I-­-t-
I-­ -1--­ .­ .­ .­ --­ ..-­ .- .-­ .-. t--­ - ---­

-­ ---I­ ..­ -- .- ._­ ---­ - f-­
1-­ -1----­ .­ .--. ---­ t-­ t-­ -­
-­ -t­ .-­ .- -. - .--. --- f---I--­ -­

- - -c---­ ---­ .­ -- ---­ t--­ .---­ -t­ - -r-­
--I­ .-­ -­ - --­ ._. --­ --­

I-­ --f----f--­
- -c--­

Sheet Suhtutal $98,950,0 

QUANTITIES PRICES 
BY CHECKED CHECKED 

M_ Schuh DM430 

DATE PR~;PA\{ED PEERREvn:w DATE PREPARED PEE\{ RI',VIEW&J9.­

5124/{J4 OMmlO4 



BUR~U OF RECLAMATION ESTIMATE WORKSHEET SHEeT .5 OF 25

FEATURE: PROJECT: 

Priest Rapids Intake, Pump/Generating Plant, Yakima Rh'er Basin Water Storage Options 

Switchyard and Conveyance System To/From BRR 
Pump/Generate Conveyance System - Q= 3,500 cfs REGION PN IPRICE LEVEL: Appraisal 

Tunnel/Tunnel FILE: 
C:lDocumcm< and Sc((ing,\bv"nollc\Desktopllllack RocklBlad Rock 

DtSCHARGE1 Jl.c,;sionsIIPrie.'{ Rapid, PumpGen 3500 Rev J "'ISummary 

l)IlSCRIPTION ['OUE QUA:-'T1TY uxrr lIl\rI PRICE AMOUKT 

f-­ - --­ -t­ -+­

t­

$17,000,000,0 

-- ­

90 Steel "al"cly lrashmcks $4.00 $320,000.00-t­ ----­

91f!cel Bulkilc;uJ 'li480,OOO.0 

-

LBS :-.J/A NIAt­

1--­ -

-t­ -t­ --1-­

- -­
-+-­ -I­ -+­

-­ -f-
Discharge 1 - Subtotal $27iOJ7,lO(W! 

_"QUANTITIES PRICES 

BY Doug Stanton (DRI30) 1;;/$ BY cm:CKED 

Rick Chnskmcn (D841O) Si;:.GruSh 
VATEPREPAKIW PF;F.R REVIEW DATE PREPARED PEER RllVIEW ;!)c/J.­

4127104 08/17104 



Priest Rapids Intake, Pump/Generating Plant, Switchyard 

and Inflow Conveyance System 


Q= 3,500 cfs 
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BuREAU Of RECLAMATION ESTIMATE WORKSHEET SH~~T 1 OF 1~

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River 8asin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
REGION PN IPRICE LEVEL: Appraisnl 

FILE; 
c'\Documcnts "nd ~Clling'\h"."notte\De'k(ol'\lllock RocklBlnck Rock 

Summary Sheet 1 of 1 RevLS;onsIIPne,t Rapid' pp f,(X)(1 Rc,' I xlsIS"""",,ry 

l)h~CRII'TION L()D~ QUA.YllrY CNIT VNIT PRleF 

-- -+- -t-:----::;­ -------------'---+---­
Estimate Worksheets Identify One Type "[Intake, Pumping Plant 

---­ -:--­--­c---­ -------1 
and Discharge f,.ine. ___ _ __c--­ ----1--+---­

---------­ --------+--1----+-+---+-------­
f--­ -----­ ----------+--+--­ ------j 

---­ - --­ -­ -----+-+---+---­
1__-+___ P!!.l\-.!~!~G PLANT I'L~~_DISCHARGE 1: TlJ:oi:'1EIJfUNNEL 

- ------:-:--:---:------­ -------­ ----~ 

________________ Int~ke - CivillStrudural Suhtotal ___________________ '----_______j----1-----j----~62,549.800.00 j 

1----­ -11~;1~1kC _M_~"h',""icc'"lIoE"i~";-o""ic"'clS"'cbc"""O"~_________j---t_----­ ____ _ __ __ __ __ _ 516,266,190_00 ) 

... -----=---cc::--~_;_--- ------:=  
____ ~I!l!_-_~~~:lISlrllclllral Sublola! ____________1_--+----1_--1_----+-- $74,727.300,~ 

-----------+--+--+----11-----+--
Pbnt - Mechanical Subtotal $162,681,500_00 j-----1-----+---1- ­

---­ ---+-----­ -----I 
Plant - 58,171.175.00 JEJectncal Subtotal --------+--+----+--+----­
S_",,:itchyard & Tran~mission LlllC Suht()t~,'________+---I_---__j--__1-----I_~$c2c9",7"'3,O,OOO.00 / 

---­ ---------------+--+----+--+---+--­
___________ -fDvo>i','h~"c'gcC"-'c-"S',b~'",','c'---------------_+---I_---__j--__1-----I_-$248,397,650.00 / 

f_--I--+---------­ ------c--+--+----1----+­
------f-----f----+---­

5602,523.6[5.00Suhtota[ ---------------1--­
f_--­ ----f-c-cc---c----------±-+-----+--f_­

Mohlll/.ation +J- 5~k, $30,0I!:'~.. 

----+----t-+---+ 
Suhtotal wi mobililation $632,523,6-15.00 j-­ --- --1----+--'­

t-­ --­ ------cc-----------tc=--­ - ---I--:-:-c-:.. j
UnhstcLiltent,> +1­ 10% $G?-±?£~ 

f------­ ---------------­ ·--t--+--+­ j
CONTRACT COST __ t____t-_$700,OOO,OOOJIO----­ -I"~""'-""-='------------f_-

----f-------------f-­ ------+---+... ::~
f---­ ____ ~~_nlmgcn<:ics +/- 25% $170,000.000_00 I 

------------­ -----f--+--t-­
f---.f--+--------------­ -+---+--+--.. ------c-~.

)<'mLD COST -1---+----+--- $g70,OOO,~ J 

f---------­ ---+--+-----+--- ­
-­ --1------------­ -----­

-------------­ -f---+-+-­
1--­ . ----------+-­ --1---+---+ -­

QUANTITIES PRICES 

BY CHECK.:\) BY ~/ Craig A. Un"h CHECKED 

Elizabeth Tnm M" ~/I1/'1, 
DATEPREPARICD Pt:ERREVIt:W DATE PREPARED 

PEERRE~ '3/'7(04-­
081)7/04 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 1S

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Oplions 

I nflow Conveyance System - Q= 6,000 cfs 
REGION PN IPRICE LEVEL: Appraisal 

.FILE; 
C \DocumCllt' am] SClling,Ij,.nnoU"II)C,klOpllll'lCk R"ckllllac~ RlKk 

Intake- Civil Rcvi,i'm,IIPric,' Rapid, PP 6000 Rov 1.,1'ISu"ullary 

~, > , ~ ~ < 0 [)E.'>CRII'r'O~ CODE QU,~NTIIT U:>IJT UKITPRICE AMOU:-;Tc~ d << " 
_ .. _.. -

CIVIL -­ -_._---­

-------

ConstrucURemow Cellular Cofferdam around Reservoir Intake 
--­ - ~~ 

Assume construct from shore without harge. 
---­ -_.­ ~~~ -­

Assume CIrcular cellular cofferdam . 
~. ~ ~ .. . ~ -_ .._------- ­ ------------­ --- _.­ -~ 

Length", 380 feet, 32-ft dia. cclls, 28 ft high 
~ .. --~- -_._-­ _._---­ ----­

Top o~..cofferdam - El. 488, Bonom of cofferdam - El. 460 
~ -_ .. --­ -

Assume_ top o~.~ck at reservoir bottom .. 
.._­ ~~ .. --­r-

Use same cofferdam as 3,500 option. 
~--._--­

~ 

-­ .. --_ . . _.. ._---­

I Furnish ~nd install sheet pile w~II~________ 08120 555 TONS $2,200.00 $1,221,00000--._-

Arhed AS 500-12, 30 psf 
~ ---­ ~-

2 B_'!£~El! !:=ell, with free-dra_in_~nIH~.~I:.~'!~_~~terial 08120 11,700 CY $30.00 $351,000.00
f--~- -_._­ -

f-~- -­ ._-­ .. ~ 
_.. ­

3 Unwatcr behind cofferdam 08120 6 !vIOS $55,000,00 $330.000,00 
--~~----- -----­ - ._--­ .~ -~ ~ 

~-

Assume sumps anti <;urface pu~ps----_.. .. - -­ -~ -­ -­ -­

--­ ._­ -
~ -­

---~- ~. ~ - ---­ --­ .­ - ~~ -­
Remove CoffcrdJm 

-­ ..­

5 !~e_IE.,?ve_ and stockpile granular nmlenal D8120 11,700 CY._._­ 52500 $292,500.00c---­
6 Extract and s~lv~~~hee!.Eil~_<::~t~If \N~ll__ 08120 555 TONS $300.00 

.. _-- ._-­ ._---­ $166,500.00 
~ -

~ ~ -­ ~ 

.. ----­ ._ .. 

- - -~ 

-_.. -

_._---­
~- ._-_.­

----­ ---_. ---­ -­

---­I----~-- ~ ._-I­ ~--

~-
--_.__. ...­ --_. -

-~ -

- .. _­ -­ ~- -

---_.__. --_.._. -

_.. ---­ -­ -­ -_.­
~ - ~ -

- - - - -

-­ ----­ ~~ 

-

~ ---­ -

~--
~ 

~~ -­-­

- -
~~---

._-­ -

- -­ ~ 

Sheet Subtotal $2,361,000.00 
QUANTITIES PRICES 

'<Y nlECKED .v CHECKED 
I"Jlck Lal:ond ~(dCJL ~C'raig A. Gru,h I!W gIn /oL, 

VATE PREPAREIJ I'EER REVIEW VATEPREPAREII I'EER REVIEW f)r/J­
4/J9104 08/17/04 



BUREAU OF RECLAMATtON ESTIMATE WORKSHEET SHEET 3 OF 19

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
REGION PN II'RICE LEVEL: Appraisal 

FJI.E: 
C:IDocumems and Semngslbvanottel[)e,ktopl!ll"ck Rockl!llack Rock 

Intake- Structural ReviSlonsllP,ie,! R"Pld, pp_ 6000 R"v I ~hIS"mm'" 

f)ES('R11'T10K CODE QU\N'IIIY UNIT LJNITPRICE A.'<10LJNT 

---+--+----cc -----+--+---+-------i 
Structural Excavation and Backfillf----­ ---t-----II----+-+---t------1 

_.. ___ !-ssume dam excavallOn is all eoCmCm"o~"o.____cc:----:--:'-:---:-+-----I.---.. ------------j 
_____-+_~A",~suom~:'_cIOP. 5.feel of e:xeavation is common and the remainder i~ rock 

--­

__.!--~~~Ine stockpile and use for backfill or emhankmenl. I----t--­
7 Excavalion of common materials for ,lruclures -~_- ~g~1_~Q_ . __:1-_5_8,600~__t--'C~··y,'----f--_-_.. _--_-"'''"'.00''"-1___,$2,751 ,600-:00r­ ___ Jl_ Excavation of rock for ~Iruelures (drill &:.~l!~ol) D8140 843,000 CY $15,00 $[2,645,000.00 

9 Furni~h hackfil} _for siruciures (assume local horrow) 08140 43,300 CY $4,00 _~1_~~~r---­
IO~~c backfill aI!:.:md slructures D8140 43,300 CY Included above 

I J Comp~! _backfill around structures 08140 43,300 CY $5.00 $2!~~ 

--------+--+--+-----1----+--
Ruads and Fencing._ ----------------+---+--c:-:c:-ctc::c::cc:-t---::c:-cc1-----:- .__._ 

~2 9ril~~!Y_u~'~f'oc~i",g~c_cc---c---c--- 2,270 TONS $20.00 $45AOO.00 
20 ft wide road righl SIde ()f chan!l~!I----t--­ ------ ------------- ----t----­
12 ft wide road left SIde of channel 

-~t------:-:-::-:-:-:-:c
13 Safely fencing ____________-+__-+__~4.~70:-0+~L~P___l--~$~2,0.00 $95,000.00 

8' chain[ink fence 

-... -----=c:---------+--t---+--+---+--­
STRUCTURAL-----­ -----f='==----------------I--+--+--I------j-­

c--­ --r:------c:---:-~-- ---­ ----t----I---r---+---­
Construct Gated Inlake and .l'ishscrcen Structure - --+-----==C-:c 

_"1.4I'P"'""n"'i";h,.~f"~'"m,..","'"d"J'pl"","='O'"i",fn"',O','d"-"w""Oc"n"'''"--'ff'''c=·="4,k"5i~)___+'Dc8Cf"4,O+---"5.''6".S"9"O+-~C~Y,-+_--,-$c350,OO $19,91IjOO.00f---­  ..-~~ 

15 .F~rn~~_h_~l~.~_pl_a~~._CI)ncrcle reinforcement. ... __g..§.!.4"O,+_9,."lcOc2'C4vOvO+_LcBcoS-l___"$vO,',5,"_ $6,826,~~ 

16 Furnish antl handle cemelll cD08"1,4"O+_--"I,~",O.~50,+~TCO~N,S,+_---,$,I",f,O"OO"'1 $1,765,500,00 
----~

--1----+-+----­ -----j
Construct Lined Intake Canal --"---+-+---­e--- f-_!2~Ls[~, form, and place unreinforced concrete 08140 .. _.__~2."'64:"0+-'C"_Y'___t__-$""3,,5"'O."'OO, I $924,000.00 

--~ 

.__ .__ l~llln_g in excavated channel (fc= 3 k';lj ----+­
I~ Furnbh and bandle cement D8140 740 TONS $140,00 ---,1",10",,3.600.00

1 
--­ --fcc-----=---=--------­ --­ ----+--t-­ ---­

~~Illstruct Rypass Pipe 

]9 4 - 54" Oia. sleel pipe lor fish hypa~" _. __ ._____-+__-+_~I~!..~_ LF 
Mortar lined pipes ----c:lc:-'=~=~-------- -1---­

20 Bypa:~s ripe common cxcavatlOn 1---",30"3",2,,50'T--,,CY'c-t---c~$5.00 $1 j 16,250,00 

21 Bypass_pir~.!:.~k,C'C,,~"~'c'=O=O,"------------ __ -+_.:1.:59.:,5",0-,0t-,=C.:Y-t--$ I 5 ,OO"-l-_-,'",2,-,39~2jOO,OO 

22 Bypass pipe_~a=ccck,ficll-_c__ccc_cc_=____c------ 435,700 CY $7~90""-I_--=,,$3,".O""c49,900,~ 

23 Bypass pipe soil ceme~lI hedding (100 psi) 
-­ __--t_---'1~4,.:59-'0+-'C:y'-+--- $55,.:OO+__5,-c802,450~ 

I----tf---j-­ - ---------+ 
Miscellaneous Metalwork 

... -j='='="=""-"-. --­ ---+--+-­
Li.,>led untlcr Intake - Mechanical Items 

-­ 1---+---+--+--­Intake· Civil/Structural Subtotal $62,549,800.0() 

QUANTITIES PRICES 

CHECKED BY C, / CHECKED 

Chou Cho DaVld Ge,undhcitlAnnc Pavol ;/Craig A. Grush fJptl ,/0/,4 
nAn: t'REPARED PEER REVIEW DAn: l'REl'ARED PEER REVIEWj)cJ.--­

4119104 08117104 

  



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET _4 CC '" 
FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: C:\Documcnt' ,,,,d S~llLngs\bvanotte\D"sktQpIBI;Kk Rod\JHKk Rock 

Inlake- Mechanical RevisionsllPric" Rapid, PP 6000 Rev LxlsISumm,,,y 

~ ;;:,, 5 E: 
lJE~CRjPTjOK CODE QUA~TrrY I;NIT UKITPRtCE AMOU~T, 0 > 

0 < 
< " 

- ---­

Mechanical - -­--­I­
---I­ 08410 22,(JOO LBS $6.00 SI32JX)(}00I Furni_~h and in~tall slee! stoplog guides a_t.J-d seats --

(upstream _~ radial g~tes) -­I-­
- -­ -­ - ----­1---- ­

2 Furnish and in~tall steeltrashrncks D8410 170J)00 LBS $4.00 ______$68Q>~ 
-­ ---­ - -1--­

- -­

3 Furnish and install one trash rake, rails, support~__ 08410 30,000 LBS $10.00 $300,000.00 

~~ullle Atlas PolarpT8300 rake)
-­ - -t­

- - - -

4 ~:~rnish and Install one conveyor, steel D8410 20,000 LBS $10.00 $200,000.00 
-­ - -

----­ -----­ -

5 ~_n_I~_~ and inst~l~~_teel fish screen guide~,_supports, 08410 623.000 LBS $4.00 $2,492.000.00 
-­

embedde~_~eats, and hypa~~ \l'alls _ ----­ ------­1-----1-­
----­ ------­ - --------­1--­

6 Furnish ill1d ll1stall fish ~ereens, 10' VI' x14' H panel 08410 
---- ---­

120 pan<:~,_~ 6 spares 
----­ ---­ -..1--­

Structural steel 177,000 LBS $4.00 $708.000.00 
----­ ---­ ---­1--­

Staillle~s steel 177.000 LBS $15.00 $2,655.000.00 
--­ ----­ - ---­

-­ --­ - ---­I--­ I ? Furnish and install h~rrier panels above fish screens 08410 
---­ --­ - -

__ ~_Q:_~V x I I' H par!~l~> 120 panels + 6 spare, 
--­ -­ ---­

Structural steel 347.000 LBS $4.00 $1,388.000.00 
--­ ---­ ---­ -­ -- -­ - - ---------­

---­ -­ --------­ --------­ ----­

8 Furnis!~_~ml install adju,tahle harrle pane)s 08410 
------­ ----­ -----­ ------­

19' w x 25' H panels, 12Q_ panels + 6 spares 
-­ .. _--­

Structural steel Q4c.,OOO LBS $4.00 $3,780,000.00 
-----­ --------­ -----­

1--­ -

0 Furnish and install fi,h screen cleaners with travel rnil, D8410 
---­ -­

~,ystcrl2:~with:.2 hrush cleaner arms per ,ystem 
-­ --­ --­ ---­ ---­ --­ -- --­, Structural steel 64,000 LBS $4.00 $256.000.0U 
-­ --­ -----­ --­ - I·· ... -----­

h. Stainless steel 4,000 LBS $20.00 $80,000.00 
-

c. 2 Hp lllo.!.<!!:s~gear reducers, with adj. .,p-~~~----- 8 UNITS $5,000.00 $40,000.00 
-­ -----­

controllers, and limit SWItches 
---­ -­

-----­ ----­

_~~_rt.J-i_s_I~_~nd install water !~vel measuring systems 08410 17 UNITS $11,000.00 $187,000.00
1--r-_lg -- ----­

-----­

- - ­ -­ --­

-----­ ---­

Sheet Subtotal $12,898,000.00 

QUANTITIES PRICES 

CIIECKED BY CHECKED" 
R l'hri'ICll,cr~H Sun" ~A_GruSh~ M';,iff'f/"'-I 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

4121/2004 ORlt7!04 tJ-C/J­



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET__ 5_ OF _19_

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C\Documents and Settings\lw.lnott~\llc'kIOI'IRI""k RocklBlack Rock 

Intake- Mechanical Rev;Slonsl[Priest RapIds PP 6000 Rev 1.,I'ISummmy 

[)E~'R11'T1()'1 COLlh QI;ANI-'fY U~lT Cl"]TPRICE A\TOl'NT 

I--f--I:-c--­ ----+--­
Mechanical (cont) 

-----+­
- ----:-----­ -------=-c:c:­

I I Furnish and install steel stoplog guides _~~d ~eats ___t'D","84~lo0'-t_--"22.000 LBS +-__"$06"0,0,+­ $ ~_~2,OOO 00 

(downstream of fi~h screens) ________ 
----­ - ----+-----1-­ -

-----+-­ +----1--­
I~ _~!::.mi-,h and inst~11 one sel of steel SlopJogs fo~_ the two __ D8410 167.000 LBS $4.00 $668,000.00 

different SiLC hays wilhlif_l!""g,,' "h,ca,m"--_______f-----­
'---1-+-------­ --f---j---f--­

33.000 ,L=8=5'--t__--'$7,00 ,'j,23 1,000.00 

---­ --­ -­__----c---­ --f-----;-:+-----:­ -+------:~, 
14 Hnndrnil nlo11_g ~ach side of fish screen ",,~aolk,w,""y,---____ _ D8410 f-_---'2".sc6CO+--"L,'-f $50.00 $128,000.00 

---------­ --­ ---f---f-­ -

-----­ -1---1 
---­

-.--c-:c----c--c-__--c:---­ -

Radial Gatt's in Intake Structure 
-

---c:-=--~c-:c-;-: -­ --I--r­ -

_. ______. furnish and inslall f()ur 3(~..~:ft x 8.5-fl top senl D8420 

-f-­
138,600 LBS $8.00 $1, I08,800.00 

20,000 LBS $5.00 $100,000.00 

45,200 LI:lS S2000 $904.000,00 

IS :vJ()tor - 5 hp (One per giltc) .___4~, IncJutlcd in operator $ ____.. 

---­ -+--f­ -+-­
--------­

----I ----­ ---f-­
------­ ----j­ --r­
----­ ---+--1 ----j-­

--­ +-­
------­

--f-----­ -----­

- -----­ --+---1 
f--­ - -----­

------1f-­ ---­

----­ ._­

-­ f-----­
--­ --I 1----1--­ ---j-­

Sheet Subtotal $3.271,HOO.OO 

QUANTITIES PRICES 

CIIECKED CHECKED 

P. Hoffman (DR420) ,A,...1l! ~A'Gru'h 
DATEPREPAKED PEERREVTEW DATE PREPARED PEER REVIEW &ff-. 

51l2J04 0811711)4 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
 , 
FEATURE: r: 

Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 
Conveyance System - Q= 6,000 efs 

PN 

IFILE' 
C:\D~ument~ and Settings~=U~;!klOP\BJack Rock\BJack RockI Electrical , . ,d ,

<0 
,~ > DESCRIPTION CODE QUA.NTITY UNIT UNIT PRICE AMOUNT 

< ~ 

rDi430 
I, o",doo, type --; lEA 

480 "I", 3-ph~, wl,h 225 

I lEA,,1o,", ""'" 
0;;;;, " 15kVA.I-oh"', 

~ 
, ,I" I 6 lEA ".M 

INEMA ,,,' 4, 

, (F&I) 

, 10000" 

22 l2AWG 500 LF $0.60 

200 LF $0.70" 2. 8AWG 100 LF $1.00 

""tem (F&n
r;;;:, 

2s --;-;;;ct;' lsO iF $15.00 

08430 

I I. omdop< 6 lEA ," 70 w,t<, 120 "It 

~ PIiiCEs 
BY BY C;j G..:';( 'Rn.t IJIJt/M;"S,h~ 

'hiO 
08117/04'''''' 



BUReAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 19

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
REGION PN I'RICR LEVEL: Appraisal 

FILE: 
C:\Documclll' ;<nd Se{tingslbvanotte\De,ktopIBhock Rt>dll:lbck Roc\. 

Plant Civil RevLS;on,\IPn.st Rapid, PP 6000 Rev j,xls]Summary 

DliSCRIPTION COllE Ql'ANTlTY lIJ\[I UKITPRICE AMOCNT 

-+-----­ -+---t------­
-----­

____+__--jI'A"c_~~s.~ Road (9.75 miles of 2-lane aCL~~s road): ___ ----+----t-----­

Assume construe! access road from SH24 to PP. 
--­ - --t__-+---r------j 

Assume place road along abandollc~_~ailroad aligIlme,'o,'_-t___+_____1 
___-+__+=-__-'-A,';umc no major e.\l:!~"'-'!lion or embunkmcnt sections. __+__-+_____+________ 

___ ___ __ I Clear roadway ali£~lmcllt __________+D,~8"':14"0'_j-----"4~- AC ___ g?_~g:OO $157,500.OC 

2 ~u.':.nish and plaee base course materi~l. ~9.inch depth) .. ...P81_4_0-l-___9~6~"OO"0"j-T.O"'N,S'_j--~$...16~-O"0"j-- .S.'".5.3.6"000,,,).-OC""l 

3 Purnish and place a~phalt concrete (6-inch depth) 08!.~.9 70.000 !.Q,N__.S+__~$c6.0•.0~0_l_-- __.$4.200.000.00 
--­

---+---j---­ -­ ------+-~t__~~I__=-+--~--+-~~~I 
4 f'~!!1~h and install W -beam type guardrail D8140 10,000 LF $25_00 $250,000,0

-~I--~=+ 

------c------c-----+-=c-:::-t-----­ --C,:CCc=-:c:I 
5 Purni,h and lIlstall miscellaneol~~J'.!.~ .,.",1,"'""0'______+ ,D.8.,.4"0,-+___ "",O.OO"'jf- ,L.,_'-l__,$c'vOOv,.OO"'j___"I2"OvO."OOQ:.OC 

A<;,ume 36-inch-diameter, wtlft= 35#/fl) 
-----­

------------+--I-----j--+--+----­
Sl;'n'ice Yard (6" asphalt cnncretl;' ~urlace)-----f---j=""'-'-'=-"'--""===="'"------+--+---+---+-- ----+-----­

(, Strip and clear pumping plant site to I root depth 08120 15.300 CY $3.00 _____ $45,900_0 

____+__7.tC.o."c.~m_~_'_'_'"_vntion to Service Yard EL 505_0 D8[20 [64,000 CY $5_00 $820,000.0 

8 Rock excavatl(J!] to Servl~e Yard El. 505.0 D8 [20 208,000 CY $15,00 .'tU 20,000_00 

9 p~~~ ?I!.? ~!1~p_~c~_e!_~~~~~~~llt for:~vic~ yard~______r'c)8:c'12cO~f__~'~9",2CO__O+=CCY=+__=$c8__0__0_1 $153,(,0~:~g 

1 0 f'_llr!1i_~h ~!E1dJ?!a~~_b.£l.s_':'._~~u~ ~_~t~rj_~_I'(E::_~~ch) _ _____ D8120 10,000 TONS $20,00 $200,000,0 

11 _C.~~_i~~__a~_~_l?lacc asphalt concrete (6-inch) D8120 11,000 TONS $80_00 $880,000_0
-'-,-::::-:: _______ ___ J~ .!"':I!:~is_~~~i~l~la~1 }i~_t~_~~li_n~I~r_lG_eJ~!!'!, J~lrd D8120 3,100 L!' ________S,2.0•. 0"0"j___ .~.?2,000.0{ 

D8120 3 FA $3,500_00 ~lE'.:.')~ 

--------:c----c--------+---­ --­ f-----­
I~~_wat~~ng Buring (:onstructlon: 

- -­ ---+--1--­ ---­

---------------­

____________~~uc~~!:al Ex:~~~_at~on and Backlill ___ ---'----L-----t-­
-------­

A,~um~ ,:!1~~~llmon material excavated under site excavation rur yard, -------f----+------­
--­

_________ Assllm~~~£.@!.~o~_~ fl!f later usc as riprap or roc~!!.!l"-+---f------ f---­

- ---c-----+::-:­ --­
14 ExcavatIOn of rock for muctUl'e5 (drill & shoo!) 08120 241(400 CY -­ $15.00 --­ $3,726,0000 

- ---­

15 FUl'l1ish backfill for Slru_c_tu_res (a~~lIme local borrow) _____-t,'c),8,12c0:-t__~4__4,300- -, - CY ~:,00'-L___~$~I77 ,200.DC 

16 Place backrill_~u~'-~~l"d",,""""v'",iC''',--________ D8120 44,300 CY Included above 

17 Compact backfil! _~~uml '>trudures D8120 44,300 CY ------c::$,S,OO:=-r ___ $221 ,5?~ 

18 Rock Exc ..t:~r manifold pipe to edge of Servi~e ~_~ +0,"8",.'.0+__ .10v2",,4,iOO"j--,C'c.'Y-I--­ $15.00 $1,536,000.0 

19 furnish, place, _§:_ ~':lmpact hackfll~J~__rnanifold pipe trcnch(aSSli D8120 83,200 f- ,C,Y'-+__--"$"9"-0,,0 __ ~?48,800J)( 

20 Furnish & pl~~c soil ccmelll for manifold pipe tr_e)lch __f .. 0~8~1"2.0-l-__-,'vO."7vOvO+-,c"y~ $55.0,iO+____$~Sftli88,500.Q( 

--+-------­ ------t__­ --+----­
Sheet Subtotal $18,633~OO:O: I 

QUANTITIES ~ PRICES 
Dick LaFond RY CIIECKED 

MK O'Shea ~A.GnlSh {j)J 
DAn: I'R~;I>ARED Pt:ER REVIEW DATE PREPARED 

4119/04 081t7/04 
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SHEET 8 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT: 


Priest Rapids Intake, Pumping Plant, Switchyard, and 

FEATURE: 

Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q=; 6,000 cfs 
REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\DocumCTl!S ;lnd Settings\bvanottel[)c,klopIB lack Rock\DlJck Rock 

RevlsionsIIPrie,( Kapids PP 6000 Rev L,,],ISulI\tnary Plant- Structural 

lI~ITI'Rl("EQl:ANTIIY L'NITCODE[)~CRJl'TIO"l 

--~ ~-----1-~-+----!-­
STRUCTURAL --+-~I--F-" ~=~­

---~1--­
~onstruct Building S!ructure 

1-- ­ CY $350.00 $39,130,000.0 

22 Furni,h and r!ace concrete rcinfor~"'ffi",,'""Cc______ 

D8120 111,800_~ 1 Furni'>~, form, and pla~c reinforced concrete _______+~"' 

LBS $0.75 $9,223,500.()( 

Assume 110 #ICY ___-1-__--1__ 
23 Furni,;h_~nd hamlle cement (.282T/CY)I__________ 

12,298,000D8120 

31,530 TONS $110.00 $3,468,300.00D8120 
~~­

-~---­ --~-+----1-- ~-1--___1------1I---~ ~ ~___c-c-:~­

Purnish_~_imtall precast, prestress~d double tees for roof f-----1---I-~ 
24~_OLDT 32+~ '" ~O· wide & 32" deep - 80' Span DB 120 45+~E~A~,_+--"$~50~,~OO~O~,O~O+-~$~'~,2~5~O~"OO~O~,O~ 

~---~~ ~~ -+--+---+ -- ~~- -1-----­
I--+--~ 

~~-----­

-+--+----1-----1 
---+---1­-~ ~---t--- -- ­

~-----­

~-~----~ ~--~----1--+----1--
-~-------~~-~ ~~~------­--I------~ 


---I--f-- ~------­ --1----1--+---­
Structnral"S""'''el______ -- - ------- -I--;:=::;c+---::c=+-:-::c:-+---=--cc+---c:c:cc-cc-c~1-­

25 Furni~h and install structural sted(p"'w;C"Oo",'c'_______+,D,S..I,'wO+___"",,wOoO,O _ LBS $4.00 $272,000.0 

crane f<lil,:;:.E!-l,"'"',I'wc,',' _____ ~ ~~---+--+----I--­
~--I----1-- ~------+--I-----I-­

, - --~ -~----I----1---1-
---~~c_::_ ~~----------I----I-----I---e---___1----1 

__ Miscellaneous Metalwork 

f-------­ '"",<2______26 Purni,h and Install miscellan",wpwo,' wffi,,',<owl,W,""'k'-:c-::_____-tD c'0"-j__c2c5"O"OOO""+-"L"B'S-+___ 'S"7'O"0'j-_~$~I,,,7,,50~gO-0 

__~Iudcs gra~~ng~_h~tchc,. ladders, gllard~,_~!s! I~~ ~ 


____ ~atwalk, ~nd en!)l, trays and s~2P_~.!:'-- ___________ _ 
 --- ~ -~--I-----­

------+----1'-----f---- ­ ~"-­

-~~-~-----------I---+---+-+---~­
, , ~~­ -~-----------+----1----+--+----­

1----­ -+--------- ----t--+----+-~-­
--~-~~-~-~------ -1--­ -1----­

~ ~~-I----I---+-­

---1---+------------+----1----­
~~~ ~ -~-+_--J__+---­

1----1--+--------------1­
-~~~-+----1-------------I--+---1 --+---­

~-~-----1--+----I--­

-~-~ -+---+----~_=~-_=_cc_:_ 
Plant - CivillStrudnml Snbtotal $74,727,30!W ./ 

QUANTITIES ~ PRICES 
M. R. O'Shea CHECKED

~Grush 
DATE PREPARED PEER REVTF,W DATEPREPARF.Jl PEER REVIEW 

/)-e.tJ­41]W04 08/17104 

­

­

­

http:DATEPREPARF.Jl
http:3,468,300.00


ESTIMATE WORKSHEET SHEET " OF 19
BUREAU OF RECLAMATION 

PROJECT,FEATURE, 
Yakima River Basin Water Storage OptiOIL~Priest Rapids Intake, Pumping Plant, Switchyard, and 

Inflow Conveyance System • Q"" 6,000 cfs 
REGION PN I'RICE LEVEL: Apprai,al 

FILE: C \Llocument' and ~~llings\bv"nottcIDc'k!op\lJlack RocklRLLck Rock 

Plant - Mechanical RC""'OT15IIPrie't RapIds PP 6000 Rev L,I,ISu[[l[[la,y 

D~SCR1PT10I-i CODE QUA"ITITY U"IIT u:.rr PRlcr 

---­-+--­
~Jajor Me,:~_anical Equipme~t,-____c-­

---­

+___I'l',"""rnppnccs _~~Iow tekphone quote from Bob Rittasc_, Voith Hydro, 717-7~2-7206 

---­

-f­
-

__I'",p<""~~ing rangc_1030 to 1430 It ---­ ---+----1­
6 EA $9,000,000_00 $54,000,000.001 Pl!I~e"'_____ _ - --e-­ ------"-I-­ -1--­
6 EA $4,500,000.00 $27,000,000.00 __ ~f!?_lUr>____ . _ _ . - - -_-+___pSp~':,:rical dl<;chargc valves, wuh 0Q<:rator~, rated at 1500 It - - ---­

3 workin_&prc>sure and: 20(Xj tt surgc_prcssure, with 0r.e~alOrs ___"­__-+__ 6 EA $4,500,000.00 ___E2'OOO~~1--­
6 EA $1,500,000.00 $9,000,000_004 l~allatlOl1_~_Urervi<;ion_'!f 1000 ds pump2.l1g unit_______+-_ 

1--­
---+----+c-cc·

FURNISH-AND-INSTAI.L THE FOLLOWING, 

. 

Steel Manifold and Sudi()n.T<u"~b.,., ____ _ -I--'D,,8,,42,,0'-l-___ ---+---+---------­
_______ ~~l plate uscd for pipe fabri<:ation: -1--+-­

ASTM A572 Gr. 50: Sy = 50 kpsi ,S~t~-~6~5~k~P~5;'___ __1-­

---­ --­ -­ ---------­---1-----­
0.!!_I"p_c s_i7.c<; are insid~_diwnm""d"'""")_________ --­

1--1--'--- 2?4~~)ia., 4.l\125" waU: L_o_J"2~O"n,._____ 4,450,000 LnS 52.00 $~,900.000.00 
-

--­ ------­ --1--+---1 
() 264'" Dia., 4.625" wall, L= 540 fL 7,200,000 L13S $2.00 $14,400,000.00

---­---+--1--"'""" 
---1--+--­ ----­ -------__l-­ -­-e---+-­ -------­

7 24W' Diu., 4.5" wall, L co j 10ft. l,l50,000+__+_"=""'''''-1_LHS ____~2_·9C!._______ $2,700,000.00 

--­ r---:~- ----­ ------1-­
S 170" Diu., 1" wall, L- 845 ft_ 1,550,000 LBS $2.00 $3,100.00000 

-----I-~-+ .-.----­ ------t---+--­
9 222" I)ia" 4" wall, L= 105 ft. ________--1--__--I------'-~020,OOO W"S'-f____--'S2'".O"'O $2,040.000.00 

I­ ---------+---­
10 192" Diu., lS' wall, L= 90 ft. 660,000 LDS 52.00 $1,320,000.00 

------­ --c:--C~:c_~~___cc:__c_-----
II 110" 1);<)., 2 .. wall, L_ 502 fL ________________________ +_--'I~,2~OO~-O~OO"'_l--'L~B~S_+---~$~2~.O~O+_-~S~2,~40~O~,O~OO~,""OO 

--------1----1-----+-­
12 157 Dia.,,?.?!5" w.,I,'"-"L,Co~9,0"f"'-__________+--__l--,440S,,OO""'O'_+_-"".H,S_ $2.00+_~$8"'~O,~OO~O~'OO'l 

--­--1-+----------------------+----1--­
I----+--I-----=--=-~~-- ---­ -1----+---­ -;c:

Sheet Subtotal $152,750,000.00 

QUANTITIES PRICES 

Klchard hllf CHECKED 

"al""" ""k.moto ~.Gru'h 
DATE PREPARED nATE PREPARE]) 

5/6/04 08117104 



BUflEAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 10 OF 19

PROJECT:FEATURE: 
Yakima River Uasin Water Storage OptionsPriest Rapids Intake, Pumping Plant, Switchyard, and 

Inflow Conveyance System - Q= 6,000 cfs 
REGION PN IPRICE LEVEL: Apprm~al 

FILE: C IDOCUHlCILl> and Senlng,\hY,[]olleIDesktopllllack Rockllilack Roc~ 

ReviSLon,I[Pnc_" Raplds PP GOOO Roy bl.ISulLlll,""YPlant - Mechanical 

COllE QlJANHIY UT\lT A"IOU:'lnrSCR11'TIOr< 

-­
$200,000.00 

-

-­

-------­

D-84 10 L.S_ $225,000_00 

----+-­
--1-----­

~_lbS. of sc_h: 40 carbo!'ytecl Jlipc, valvO;;s & fittings ---1------1 
I __~i!::"Jlllmp, ~pli~_-C:lsC, 500 gpm@300 ft o!."hcc"~d'-___--l_ 

--f­ --­ --+---­ -+--­
L.S. 5275,000,00----t- ,1",5 Iinit Coolin~_Water Sys!~~: 

7 - Coo~ing water putnps, cnd-suction type, 159 grm -+--t-­
2 - _8:~nch al!!omnlic, self-cleaning slrniner,_ ,"",","====j=__ 11--­

1 __i",",OAOAOc',b,s- 91 type K ~opp~r llibing, y_~lvcs._&.::. fillings --- ---- -­

6,000 Ihs. of duclil~ iron. mechanical joint pipe & fitti~gs--I­
j----­ -+----­ -­

16 Luhricnting_C?_i_1 Syskm: ])-!l41 0,+ _--,I__+-~L~S"--_ ::'60,000.00 
-------­

-1----+---­
1 - 10 gp'!l ~{) 100 psi o"iICp"",m'p'---__ - -~====t==~=== 

_____ ! -Iuhcoilfiitcr _____ 

4:,~(J9 Ihs. of sch, _40 carbon hied pipe, _~:llvcs &_fl_tmlimc,g" ___+-__-+_______ . 

-----­ ------~= --­ - ----+------1
1-_--1__,1~7 _ ~~lln:prO;;~,c<J Air Sy<;tCI~"c___________ ])-R4.'I,O+_--,I~_+_L".",S~.+ _______________--'S,II"OC,OAO~O"0"'10 

2 - 100 dm@125psirotary scrcw a!rc-c"crrc~,p,,<c,;;~C"">' ----+----f-------­ --------­

_____ L: 3,59 gal. embon SlCC! nir rccciv~r 

---------1-------+----+------­
19 S~rvicc WatCI' Systcc',m,'c'----ccc---­ [)-R4"O"-I___''-_--le-L'c'.Sc.-+______+ __,S,lu',OC·OAO'O".OAO~ 

[ _S~rvicc waler Plll~p, 75 gpm@2.0l"'I,,-'"rr'ch<"'"'d'--____+___+-_____f__ 
I - HydropncumMic :r:~l"k",3"00"<,,",1,___________ 1­__ 
2.000 l~s. of lype K copper lubing. vnlves ~fitti~gs ---+----+-­ -

-------------­ ----­ ------1-­
19 Gravity_DrA~"'o~"''_''Sy''rr"om'''_,_______________ ~~~-I-O ____ 1_ L.S. $35~P~ 

60 - ~!.:x:'~ drains, cast iron - --_. -­

35,000 Ib,. of casl iron hub & spigot. servicc weight 1-- ­ --+----1----1--­
&oi_lpipe 

Sheet Subtotal $1,330,000.00 

QUANTITIES PRICES 

CHECKED

~GmSh 
DATE PREPARED PEER REVIEW DATEPREl'ARED PEERREVU:W 

51(i1[)4 081171[)4 



SIIEET 11 OF 19 

BuREAU OF ~L;::'AMATI::;'O::...,,________~E~S~T~IM~A~T~E~~~.!$.~ 

T,rCA,ur . 

Ipriest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

I I Conveyance System - Q", 6,000 cfs 

C'IDOCU[1]ClliS and Settmg,lhvullDttc\lksktoplBiack RocklRlack Rock 

1', ORovl; I" nPlaot 

(ODE QUM,TITY l.'Nrr lI:.IIT PRICE A),!OUl<r[m"RIPTION 

t­
-

---­

20 I ,System: _____--iCD,,-84110 1 ",SO

12 -,,-ertical turt)-ine IYP~ sump p_ump_,_IOoO gpm @ 50 rt ~~ .•. t--~---_+___+-__ 
I - Drainage jd lype drainage p'""m"'-___ 

1,500 Ibs_ ortypc K copper t~b"', valves &----ruti"',in~~·2·s·~_·____I ...+-----l----­
14,000_~hs. of ductik ir~n, mechanical joinl pipe & tilt~ngs -­_-r221' i~;,;",,··~i"vv<,,,,,,~;;JS'sa~,~,,;,,;y~W.v;;;caslC Sy~t~m: __ _-i~O:~8=4to't____ ' 
;4 - Wa~I'c'(c"'"'",,=,,~__ _ __________ 

1----+'-'·"'"U,ii,",,""_ _ _______ +---t-- ­ -.­
14 ­ LavalC!.~i_cs & ac~e~sorie> 

--~~.L:.:::.~;';.D~'P~'~"~sf·'~w~"~g~'~E~j',;cto~-'>_ or east iro~ huh & sr~g()l se[\'i<:~ weight 

i 

11\00 I~£:. of type Kcopp-,,-'-,-bi-,-g:-,-,-"-'-'-&ffi-"·;;-b;;-'oE"'·____l===1==---I ___+ _____ -+______~ 1­

.. ------~---------

153.000 LBS $6.00I-.--~~·l2·~2h~OOJ..};ThO~~,~,~,,~"~c:.;72.,;.6~,,~,,·~"-------I'1)".8,4.'",0 
-' 

crane, 72'-6" sllan~ ;~'() reouired -11-D-'­.. S4I4I+0-'-20-.00-0iLL"O'-',--::.I-I-__-""'$60'-l--0·....'·,J.-,,·-""···lOIl--00·-1 

_:::±==~~~i~''~"~"~O~",~"~'~"~'~I0~'~;:~:----- ____________ .. _-l-I)8D8±44irJto·t===::::tjl;;;;;"""i;:::=1=::::<5O(),O(;;;.oj==::::<:;oc),O(;;;~l, ----f-.--I'I,,,,,,,,,,'.,..= , :',3:5';0;:0~P~';",:'d~'~.;,;,;;;;;====~===~====t=:::~:::----t:::====j100 feel. lalldill~<; =6, ,,!ced =: -­
r +-----1

l-___ll_~~~,,~~,~~~;;;~4~.P'~O,~~:::=:::::::::==--··------·I_D~8414to~----_~tl~m";"~···~·I==_-,$·~35~.oo00)i,oo~I__....',J.·~·~ 

1-­

33.000 ILllS S4.00, .. Ii'''"b,,,m. ",," ,md ",ide< '""I) $I 

1--­ -­

I----l---c---------·-­ - .--­ ._-­1--+----­
-.- ·----t--+----I -

-

IBY R ChmlC[],"", B SUlLd 

IPEER REVIEW 
'N AI NO 

516104 
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~SHEET 12 OF ,ESTIMATE WORKSHEET BUREAU OF- REClAMATION 

PROJECT,FEATURE, 
Yakima RiHr Basin Water Storage Options 

Inflow Conveyance System • Q= 6,000 cfs 
Priest Rapids Intake, Pumping Plant, Switchyard, and 

REGION PN IPRICE LEVEL: Appraisal 

FILE: C IDOCUH",nts and Sotting.,lbvallottelDesktopIBlack Rock\lJlack Rock 

RevIS,on,IIPrie,1 RapId, pp WOO Rev I ,lsISumm",,, 


e 


Plant - Mechanical 

,
!;: :s E U:'IT PRICE AMOr:>rrQUAKTITY u:.n< 0 CODEl>E~CRTPTl()K>"C 
"C << " 

~~ 

---~~I--~ 
~chanica~ (cont) 

-f-- ­ $3,172.500.00L.S.D-841O 1Headng, Ve~!ilating, and Air C~~ditioning 


J:-lV i\C for blllding e~cepl bllS.~ switchgear 
 .._­
-

45'J-fllong by 77'-11_wide .by 70-ft high unitl5C1"\ri~~ hay 


54-ft lung b~ 77-ft ~idc by 20-1"! ':igh control bay 
r-
Two cac~ 54·ft lung by 77-fl w.~~c by 17·ft ~qllipment rooms -
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393-fllong hy ~'-ft wide by 2~-Jt high Electrical GalJery -
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. .!'llmp/Motor!yalve GlIJlcrics- 756,000 flA3 . ~ 
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Plant - Mechanical Subtotal $162,681,500.00 

QUANTITIES PRICES 

" CHECKED CHECKED 

P.ui Scblei" 

BY ~.GruSh Mil tlrr/D4~e 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEWb ~ 

5iM)4 08117/ot 

­

­

­

­­

­

http:162,681,500.00
http:3,172.500.00


ESTIMATE WORKSHEET SHEET 13 OF '9BUREAU OF RECLAMA ,ON 

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Option.<; 

Inflow Conveyance System - Qo:: 6,000 cfs 
REGION PN IPRICE LEVF.L: Appraisal 

FILE: C:IDocument' and S~lling'lhvanou"IDe'klOpIBI,,<;k Rocll!ll.lCl Rock 

Plant-Electrical RC"i,ionsIIPriest Rapid, pp 6000 Rev l,xlslSummary 

l)hSCRIPT10N CODh QUANTITY L'NIT UNIT PRICE "MOUNr 

--+--­1---­
DS430 

-I--clf--_Ground rods, [0 ft, 3f4" ~ia., ~opper clad 55 E",A,--+_-"$"I<SO.OO 

Strn,nded bare-copper eond,",C,Io"_____ - -----:= 
-­ -­ 2 250MCM ,__--'-I,~60~O+LF $5_50 $8,800.00, ----r--­ --­

3 ____ 4fOAWG 1,200 LF $4.00 $4.800.00 
- ------­

1 

1,000 LF $3_50 $3,500.00+_-"41-__ 210 AW"U'--___ -----­, 4AWG 700 L":F_-+__-'$-L2,c"50"+__--'$"1.25~.001---­
------­ ------1--~ -e--1----­ -­

1--­ - -----1-­
I­ -------­ ------­ -----l--­
1-___ ____ Motor Bus_~ Switchgear (F&I) D8430 ---1---1-- -­

600 LF $6,500_00 __f__--'6f'\1~a~~_rn_()tor Is()late~l-phase bus: ___ ----+----l--­
_ 15 kV: 38.oooam[l~res: 3-phasec""6,,O"h",c________ ---------1---+----­ -­

__I_~S~c~lf,"-c:.!()ICd --------­ ---1----+-­
-------­1---+-­ --1---1---+-­

1--­ ----1----+----­
7 ____4-__+-_"C3~OO LF $600,000.00 

Self-cooled 1-----1--- -­ -
---­ ----------­ ----+-+---+------J 

------­ --1--+---+-+ - ------------1 
-----------­ . -------+---+-----

Molor rcdllced-v?I_~~.?e, slntic staning system with __ ______+____-+___________ 
__ ____ 15 kV. SF6 type lWlt circuil-~Lc.~~ker'i -----I--f--+--+--f-----l 

8 7,000 amperes c~.!!li~"""O"'~",,"""""~"''________+_--__1--­ _ 6 EA $27::.,000 $1,650.000.001--­ -­
.. _-------­I­ ---1---+--1---_··

--------+---11---+---+-- -----1-----­
Motor Control_~<J~pmeE.!,(F,&",I)'-_________I-'D~8,,4,3,O_+_----

9 Duplex control S\Vilchboard for ()p_er_al!(~n_~)f 6 main I EA $250,000,00 

pumping m()l()[~. ··-------------+--1---+---+--+---­
--------------+-+--+--+--+---­

I-------I--------------------------+---+-----l--~- ----1-----­
1----+-+------------------1---1-----­ -

Motors -------1 
Lisled under P[nnl-Mechanical 

--­ --­

t--j----t-----------+-+--+--+--j­ -­
-----+--+---+-----1f---+-----­

----+----­
f---.+----II---­ ----­ -­ ------ ---- ----+---­
1---+---1-------------­

Sheet Subtotal $6,428,750.00 

QUANTITIES PRICES 
BY CHECKED;;( ~I BY CHECKED 

Mike Schuh 

DATE PREPARf;]) PEER REVIEW DATE PREl'ARED I'EER REVIEW 

516104 08117104 IHo­



BUREAU OF RoCl.AMATION ESTIMATE WORKSHEET SH~ET 14 OF 19

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
REGION Appraisal 

FILE: 
C:ID"""menb "nd SelUngsltwanone\DesktopIBI"ck R",,~\BI"d Rock 

Plant-Electrical Revisionsl[Pri~;1 Rapid, pp 6000 Rev L~ls1Summruy 

DESCRIPTJOK CODE QUANTITY t:NIT I'NITI'RiCh A'vIOL'N 1­

-----­--+-­
------­1-­ --+--+--­

- ---+-::c~---c ----1-----1--­
t-­ _ 15_ k V Metal-Clad Swit,:~_geal" (F~9'________ _ 08430 

1-___+_1QI') kV mClal-dad_switehgeJf rated I_~~ amperes w~l!t_______+­__-+__ 1 EA $350,000 $350.000_00 

two 1200 ampere v~<:.u.~lm type power circuit breakers _____+­__+_ 
-1--11--­ ---­ ----­ +--+-----1--­

1---­ ---­--­ -------+---1­
--f-------c-­ ::----:-----­ ------f---t-­ --­ -----­

15 kV Non-Se,::re,::ated-Phase Hns (1<'&]) 08430 - --1--­
II 15kV, 1200ampere.,--_ 300 Fr $800_00 $240,00000---------+­

1--­ - ------­ --I--+---e­
----I=---:::---:-~____c_ --------+-_f__ -1---+------­

1---+--lcPcl';,"ct ~t~_tion-Senice ~qu"i,p,m""",t,(FC&",I),--_______ 08430 

Ind?~r_c!~uble-ended secondary unit substatIOn with _1___+­____1­__1__ 
following features: __ 

1-_______J? _ _Dry-type transrorm~r 13.8 kV-480Y277 V, 2,500 KVA 2 EA $90,000_00 $180.000_00 

13 _4~0 V power-circuit breaker" 6CX!~I~per_e'i ____I­__--"I2~E~,\'---__1-~$~4~,5~O~O-~()(}_+----'$~54~,O~O~O~(J()"1 

... _-----­-----+---11---+--­
---­ ---f-----­ ----­

~uilding Lighting Syst{'m, (t.:'&-I")__________+,D~8,43C0"_t-- ___ _1--­ -­
Interior luminaires ---------cc-------I------- f---:c-­

14 High bay. high-pressure ~~~iurn' 400 W, 480 V __+___c38_+E,-A"---+----'"$7"OO""O,O+-----"$""26~?.9~J.00 

--------+--+---1----­ --1---­
- --:-:C------c----:---:-------- - -­ ---­

___ 15 En~~~~~X.!.!g_h_[ing system ___________1­__-1­___-'-1-I-"L"-8_--1_____I­___$')00'OO 

--------------1--­ .... -
16 Exterior iUllllllaire'i $5,600.00 _______+__+__~1"'4+"'EA"---I__~'"'4"'OO"Oft>0'l_---

_J:l_igIl~preSSLIrc sodiulll, wall mounted, outdoor 1---­
70 w~lt. 120 voll---1---1----"'-=-'-""'-=-------­- - -----­ --­

I----t---I---------­ --­

... _--­

-----------1--+-----11---+---1--­
--­ --1----------------1---+---+-+---+--­
1--1--------- -----------------1---1------­ --1------1 

--­ ----­ ---­ -------­ -----­1--­ ---­

-----­ ---- ­ -----------------------j--+--+--t----­ -­

-­ ---­ -

-

-
Sheet Subtotal $857,100.00 

QUANTITIES PRICES 

BY BY CHECKEDCHECKEU;( ~ 
Mike Schuh ~'~. 60/ fJ/l1/o '1lizabelh Tran 

DATE PREPARED PEER REVIEW DATE PREPARED PEER RF:VIEW )Jt;JL 
08/17104"""" 



BUROAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 15 OF 19

FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System • Q= 6,000 cfs 
REGION PN b'RICE LEVEL: Appraisal 

FILE: CIDoc'\nnCnl< "nd SettlngslbvanottelL)c,tlopIBI,!(l Rodl[ll"ck Rock 

Plant-Electrical RC\lisionsIIPrie't Rapids 1'1' 6000 Rev 1 xlslSummary 

DESCRIPTIU:' CODE QVMHITY UNlf UNIT PRICE AMOliNT 

----­+--c-­
----­ ---+--+-­ I--I----~---t---­

_._----­--f----­
17 Building __~-ire Detection a,!-d Ala~_~ System (F&I) ~D.~84",3:"O+__---,1 LS $150,000,00 

---1-------­ --­ -----+---1-­
1---­ -----::----cc----:­ -----­

18 Distribution Panelboardsc(Fc&=l)~___ _+~D~8,4,3,O+_____~ EA _$80,000.00 $320,000_00 

480 volls, ~-phase with 400 ampere hu~,-________-+_ ___ ----1---+-----+------- _t---­
--r- -.c 1:-:-----­ --- ­ ------­ 1-----1---1-­

1Q Motor Control Centers (1<'&1) 08430 2 EA $150,000 $300,000.00 

480 volts, 3-phasc ~vith 1200_a_~"p"""c'b""",________ +-----1--1­
Six 20 inch wide sec~l"io,,,";____ -----t----1-­ ----~-----

-----­ -------1---- ­
- --­ --1---­ --c----­---­ +----I---+------+-------­

Insulated Conducton (F&1) _______--1--'O,SC43"'0"t__ ____ _ 

600-voll, ,in~_-contlUl;tor, s~ra""do"cdccco'PrP'"'_______f-_ ---+----1------­
1----____~_q 14 A WG __________ _____ _______ __,I2""O",O"'0-1"LF':.'_-I-__,,,IO'c.5,,,O+__~S,,G,"-OOO,,",.""IOO 

21 12 AW~Gc_______ ________--1_~1~5~,5",0"0-l'I~-F~'_+__~$~0':.5,"5-1-__--,$~8,~52=5~OO"l 
22 10l\WG ________+__-+_-"~5,c"500 LF $0.70 $10,R50,00 
23-r--------t;cAW~--- 3,000 LF $1.50 $4,5-6-0,-00 __________ _ ____ +_---"'c"'1___ _1-­
24 4AWG 3,000 LP $1.75 $5,250_00---"'f----'-'''--''-''--­
25 lIO AWe 2,000 LF $2.75 $5.500.00f---­ --­

1--­ -­ -----­ -------+--+---1---+- ----1-----1 
600-voll Illulli-conductor com~""m,l,c~'b~l,c________+___f-____f___1-_________+_______1 

26 9 conductor 16AWG 2,500 LF $1.25 $3,125.00 
-------­ ---­

27 12 contluctor 16 AWG 3,500 LF $1.50 $5,25000 

28 5 conductor lOA we 3,500 LF 51.75 $6,12).00f--I--·' -------­ -­ -­ ----I--~c"""f''--_I__~~1­
-------------1---+-----­ -­ - - -----1-------1 

t---------+----------­
t---r--- -------­ ---­

Conduit System (1.&1) - ----------­ ---- -- ---­ -_Q~:'.:'Q_- ----I---t-­ -­
~---I_-----I"R'ig"id,,",CC,'"'~O""d~'"lit'-----------------------------+-----i---------+-----+----------l---------

29 1 lllch 1,000 LF $14.00"-l-__~$,,''_4,,,00,,0,,,0,01 

30 2 inch 600 LF __________ ~22.oo $13,200_00
---------_. 

2 112 inch _____________ }~Q. LF_____ 1--_~30,00 $10,500.001--­ --­ - --~! ---------­ -

3 inch 250 LF $42,00 $10,500.00f----t---,-2 ------------------------­

Plastlc-(;(latc~_~ilfitl...::~tc~~__ ---f----I------1---I-----l--­r-___1-~3"'3+_--"2,~i""K"'h------------------- 400 LF $30.00"'+__""'1,'"'2"',000""',0,,,01 

.. ------c-----1I----1---+--t--­ -
Plant - Electrical Subtotal $8,171,175.(K) 

QUANTITIES PRICES 

CHECKEDCIIECKED:t: ~' {A -G,.: 
~J,z"beth Tran 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW ;!)ttf1­
5/6104 08117104 
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEE, " " " 
FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 

REGION PN PRICE LEVEL: Appraisal 

FILE: 
C:\Documents and SettiogslbvanouelDesktoplBlack RocklBlack Rock 

Switchyard Revisionsl(Priest R" ids PP 6000 Rev Lxls1Summal)' 

>>~ ~ DESCRtPTION CODE QUANTITY UNIT UNIT PRICE AMOl'NT> ,<~~ 

STRUCTURAL D8120 

Assume switchyard structures covered under 

unlisted items. 

'-- ­
ELECTRICAL 

Switchyard 

Furnish and Install: 

Oil-filled, conservator-type power transformer D84401 3 EA $7.000,000 $21,000.000.00 

873 MVA; SOO-l3.SkV, I-phase 

S()(}"kV disconnect switches, 1200 amp, 3-phase D8440 4 EA $125,0002 $500,000.00 

500-kV circuit breakers, 1200 amp, 3-phase 23 DS440 EA $1,JJ5,000 $2,230,000.00 

._.-­

4 Construct Transmission Line D844D 6 MILES $1,000,000 $6,000.000.00 

Assume 6 miles of transmission line from 


Midway substation to the east 


S()(}"kV. steel towers. 2167 AWG conductor 
 -

Switchyard & Transmission Line Subtotal $29,7.30,000,00 

PRICESQUANTITIES 

BY CHECKEDBY R. LaFond (D8120) CHECKED '1h ~: (Jol/ 1I/(?/04
Elizabeth Tran L. Gamuciello (Di!440) 

DATE PREPAREDPEEIl REVIEWDATE PREPARED PEER REVIEW/).eJ-. 
08117104James R. Zeiger (D8440) """ 

-

http:6,000.000.00
http:2,230,000.00
http:500,000.00
http:21,000.000.00


IIUR~AU OF REeLAMAnON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
TunneJiTunneJ Opfion REGION PN IPRICE LEVEL: Approisal 

FILE: 
CI[)ocumcn(s ;onrl ScUing,I\",;onoUclD\<sklOplBiack RocklB(ack Ruck 

DISCHARGE1 RC"i;ion,lll'riC'1 Ru ids rr 6000 Rev l.KIs]Summa,), 

Ilb.S( RIPTION CODE QUA:. I ITY eNlr I;NIT PRICE A).lOL'Nr 

--f---t::---=--c-----------------t---+--+---t 
Construct_T.ll""n'::ne"'-:-_--:::-:c:-:-::-c-c-::-_:--:c:-:::­
Construct 34,850-ft !on¥_,~?99~X~fi!l~sheu uiamet~T'_25.00-ft minimum bore diameter, lLinnel in ruck, TlInne!w._i_1I ."'"i---­

-

1­__+ ____ ~:"cavaleu with T~_~_~n_~_?rivcn uphill. Woter problems will be mi[]im,l!. Tu~~::1 has three final support reaches. 

--:-------::-:---­ ---+--+---+--­ -

32,150-h long unr!'J~I:oT_ceu concrete lined rca~hc______t:=-=-::-Ir-_ --:-:-+-c-:-::::-:::-t-

I Excavation __ (~p"PC'CIC8C'"Yc!lcf)______ 0-8140cr__c3c2c'cI5cll+~lcf--lI-~$2,400.00 $77,16~,000,_~--f-­
-----:-:----:-:-:---,: ---­ ,-:----1t-:-:-c:t-­ -

__~21-_Fc-""'"""i'"hc""n"u_place unremfofceu COnC!ele tunnel lining 0:?~40 1~~:QPO $350.00 $46,200,000.0'Y 

I--+-f---­
3 CcmcntiI0u~<; matcrials for concrete tunnel lilling 0-8140 37,200 tOilS Sloo_00 

~_--:--:c-:-:--=--c-:-:---

__+_--'4ct-_cF~",m,i"s.hl & mstall 1-11\ dla, I~Jt long rock boilS 0.814CO+_~26c6~,O~1IO_'_t~liIlCI~'. $50.00 

-­ --­

I,OOO-f( long reinror_ce~ _cuncrete line_d""",,,""-_____ -1----­ :::::-::: 
ExcavatHll"' __ ,(",,1'"1',,1, ,8_'"Y,/I"0'--__ 0-8140 1,000 If $3,000.00 $3,000,000.00f--f- _5 ---+='=-1-­

--+-----\­
6 Furnish and place reinforced concT~te tllnncl __Ii_"_in"g~__+,0'c-8140 _____4,-.1.00"-l_,',y_l-_

-­

7 ("~~lelllilious mmcrial~ (Of concrete tun_nel lining 0-8140 1,160 tons $120.00 $139,200_00 

----1--+------:-:----­
8 Fur~~~h anu install concrete reinforcement _____+0-8140 ___ 64,400 lb, $1.00 $64,400_0

--­

--1------­ ---==:::::
Furnish an~_ install structural steel tunn_el SlIPP(:ft,,___-+ .0.-.8140 73ll,000 $4,00 $2,952,~--f-­" 

-+---­
1,700-rt long '>lcellincd flortal reach 

--­ t---­ ---I­ -1-­
10 Excavmion (appLIScy/lf)______ 0-8140 1.700 If $3,000.00 55,100.000.00 

-------­ ----If-
Steel Tunnel Liner: 

---­ .-:-:::-=-C­ -
______ASTM ~?}2 Gr. 50: Sy -: 50 kpsi SI 6Skpsi --I-:-::::-t--­ c:-I-- ... ..-;-:-:C 

____~ 2~4" 01<1., 4.62S:~v.'all, L= 1700 fL, 13.281 lbslft ____I 0-8420 22,577,700 __ LBS __--"$~2~.OQ~ _~45, 1)5,,,----OO.OC 

--­ ---­ ---+--­ ----f---+­
II FlIrni_,h and place l1acHili concrete 0·8140 6.970 $300.00,,-_~$~2",,091,000.00----­ --yy -~ 

--+--c­
12 Cemcntitious mmerials fOf backfill concrete 0-8140 1,970 Ions $130.oo"-l-__/S256--,--1~1----1--­ -+-==-j--­

- .. 1-----­ - .. --~--:: - --=:-:-:c- It----t--- 13 Furmsh & install I-in dia, JO-ftlollg rock bolts 0-8[40 ,9c,~811O"'lr-cli~"~f''-t__ $60.00 $588,~~ 

--­ r-:-" -+-­
___~ __t.~~nish anu in:,tall structural steel ~\lnllel suP,Pc"c"c'___ 0-8140 738,400 "lh~,-+__~$4.,OO 1-~$"",'2_,?53,60!L~ 

---­
Sheet Subtotal $204,114:7(}(UX 

aUANTITIES PRICES 
(l,ll Il,ompson (D8t40) CHECKED ;:</ ('OFI4(') BY CHECKED 

RIck rri" (DR420) 

DATE PREPAREIl PEER REVIEW DATE PREPARED PEER REVIEW foiJ-­
41t 9/04 08/17/[)4 



6URIOAU OF RECLAMATION ESTIMATE SHEET 18 OF 19

TURE: " 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River Basin Water Storage Options 

Inflow Conveyance System - Q= 6,000 cfs 
PN ai:,TunnelirunnelOption 

IFILE' 

CODJo QlIA~TITY lJI\]T l;NIT PRICE A~lOuJ',l 

---------­ -

t-----t----1c.~.;,;,;.,~"WC~g~~;S,h"-""ft___ · _______________________f·· 

l [506-ft deep, 22.0-f( finished diameter, 24.34-ft minimum bore diameter, shaft in rock. Shaft will be 

d by r~'ise bore nnd tlrill tlowr: method. \V~ter V::-i'ij be minimal. Shan h, . two final SuPIX;~ rexh 
-­

~____+__ -J".;;r;.JJ~"~P;-;""~'~':;i";;I;;";".~.~d concrete lined rench -I[)il40Excavat"i"",,'-__--'(,,"P"P~'c· ,17, "1,"/1,0,-. 

[ ····-FLIrnish and place ~;;~einforced concrete shaft_~ining I D-8140 $I,. """'" 

. Ie Ccmentitious ma~,~"riia;;'~,C;;~;;;;;;-'~;[;o,--"'C"''''"'i====t:r;D,~.. 8":-w0t-­
_.­ - ------.­

I_'"j,__'::.,,,,,,,,,.',h' '& insta[.~.?/8-in din, 6-fl long n?ck bolts _____--III-"0)".. 88".11",,40-1­ -", 
--_. ----­

_11770000>:,..""ro,,,,;;;;,;;;C,~,;;;:;:;:;;,;CC'~"JC,,,,",,,-d,hh;;afl top .."",,,.h"-______+_. 
I_____+._~.·l' Excnvation (appr. 17 cy!I!1,______··__·_ 10·8"0 " 

2C 
-­

21 Ccmcntiti~~'s matennl, fo~ concrete shaft 1"in"i·'n"g'________-+I"0,:si40.",,,,, 

_._-
Fllrnish amI in~tall concrete rcinforcemelll 

r­ ..,;;;;;; 

r- I 0.8140 
--­

1-­ -­

- -

1-­
j---­

_ ...­I­
---._­

I­

IDATE PREPAR~:I) IPEER REVIEW 

515104 



BUAEIIU OF RECLAMATION ESTIMATE WORKSHEET 
 SHEET 19 OF 19 

FEATURE: PROJECT: 
Priest Rapids Intake, Pumping Plant, Switchyard, and Yakima River 8asin Water Stomge Options 

Inflow Conveyance System - Q= 6,000 cfs 
TunnelfTunnelOption REGION PN IPRICE LEVEL: Apprmsal 

FILE: 
C:\Documents and Setting,lb"JnottelDe.kIOI'IIlI"ck RocklBlack Rock 

DISCHARGE1 ReviSlonsllPriest Rap1ds PP 6000 Roy I xl'ISummary 

llESCRIPTION CODE QUANTITY L:NJr l;NIT PRICE AMOL'NT 

-----­ -I-----j1­__j ­ __ IFor Tunnel_ only inlet _ For 6000 _cis from P.!iest Rapids -----1--+­ -

Assumc -100' head to valley invert and L- 4000' __ 

Quantitie~ for the 6000 cfs flow are scaled up 

___ --f----- from th~}500 cfs option. ---l--­ ---+--l--­ -­

Earthwork 
----­ -

____ Assume II OO/,} of the 3500 ch option unless otherwise shown _ 
-~+-

25 Exc_avntion at outlet_area for portnl nnd channel 08130 55,000 I_C~Y'---t--_~$15.00 1-_~$,-o825,0~~-
2~ Exenvation lor pipe tre~"ch"--______ _ ____"-"0,,81""30 337,700 CY $5.00 $1,68R,500.00 

27 ~ca'_'_'w_[JJ:or thrust ,h"'~oc~k,---_______ ___--1_0uo8UO 1MO CY $15_00 $24J50,0 

28 Furni&h and place Zone 3 bedding [or pipe 0813.,0+__~26~,4~O~O CY $40.00 _ iJ,056,000:~ 
29 ~~[01 pIpe wit_~ excavated m~te[]al ______ _ 08130 260,700 I_~C~Y--l__ $7.00 $j,824~ 

--f------ 30 Furni~~_and placc_fone 3 b~?ding for ripmp (120%) 08130 6.000 CY $40_00 $240,000,0----"""'''-j----' --_. 

31 Ftll'nis_h and pl~ce riprap (12Q')-'c) 08130 12,00NO+~C~Y'--t-- $35.00 $420,OOO_()( 

-----j- ­ -
Cuncrete1--­ -j- ­

1-­ --+-­__ f-­ 32 ~o[](;ret(' for open ch~nnel (!5~O~"~,)__ ______ _ 08130 750 CY $400_00 ___$3_0~,oo~~~ 

_____ 33 F.?- P reinforcement (160 Ills/_CY) ___f-08]300+-_,,12,,,0,000 LBS _~ ___~.O~~ 
34 FlIrnIsh <:~~ handle cement (.282T/CY) ___ _+DV"S,,1c3,0 210 TO.,N",'!-_ $16~f- __$3_3~00,~ 

-­ - -1--.­
35 COl\c.£~te for_thrust block (170';1.) D8130 1,700 CY'_I-_S4~..:22.. S680,OO~ 

36 ~ reinfr:rcernent _( 100 Ihs/CY) D8130 __ 170,000 LBS :$1_00 -----.!!}O,O~ 

37~msh ami h~lldle cement (_235TI!='Yj __ 1?_8130+___ 400 _-'_·~O~N~S_'+- __'_"_0_,00 _____ S6,!:_OO_O_O-

--I--- ­ -\-- ­ -f ­ .-. -­
__ ~I)iPl> ____. ____ -\-----. 1--­ -. 

38 2~' dia. Steel pipe L ~ 4000' t= 3/4_~nchcs _ 0:>:130 10_.1_'_6,_00_0_ LBS ~ $20,372.0_00-0 

_~~~+ 102:;' for coup1int>:s and co~mection5 L­ .__ 
__ ___ (wllrt_= 23151h~/ft_1___ .___ 

--j ­ ._­ - ­ -
-1-.'0",,8410 1_~1",35,000 ~ __ $4,00 t-­ $540.200.0 

08410 206,000 LBS $4_00 $824,000.0 

I ­ +-­ -41 RCITIOVC an~1 sa~vngc 24' dia. Steel pipe ___ 08410 9,167,400 LBS N/At--_ .-~ 
__ ~ssurnc div,:r-a~'iistcd removal in weI at a max 

1--­ dcpth_=I0l_'_____.. __ ..__ 

l--~ssumc rem~val of 902!: of the pipe: 
--1­ --f--.- ­

_Assume lift bags t? r~isc pipe and harge-l!l0unted 

. ­ -

t--­ -
QUANTITIES PRICES 

Doug Slanton (D8130) l:J::;l­ CHECKED 
R_ CbrlStensen (DR4tO) f,(J/ ~/!7/0-4 

DAn: PREPARED PEER REVIEW DATEPRF.PARED 
PEER RI<:V1E#cd-_

5nm4 0811711)4 
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 1 OF :lJ

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir - AcUve Storage== 1.3 MAF REGION PN IPRICE LEVEL: Appraisal 

FILE: C:\Documcnts and Setting,lbv,lTlollC\De'ktopI.Black RockI.Black Rock 

Summary Sheet 1 of 3 WOlD =YAKEN RcvLsionsllBlack Rock Dam_l 3'V1AI' Rev l,xl,ISumma', 

t::" E " 5< " CODh QUAKTlTY UNIT L:NITPRICE A).10L'NT

"
c >
C << " 

~. 1--­ .. ~.. -­ .. ~-­ ~-I--­
.____ _ _ ¥Slimate Works_heels Identify. 'three Dfim l)~p~",---_ 

~­

~~_+-_:Dam_Type I: Concrete-Faced Rockfill Dam_ ----1f-­
1----:D~.m~-Typc 2: Central-Core Rocklill Dam~::-_ -+---~ 

Daml)pe 3.: Roller Compacted Con~rde_,D".,m"--__ ---+­
---I ----­

-

DAM TYl'E I: CONCRETE-FACED ROCKFILL
f­

----­1-­

-1-­
.__ ~a~ I Subt,'"'",l____ __--+__~$~!4,496"OOS;Ji.: j 

---­

1-­ ~--+­ I----cc:-:-cc-~­
River Outlet Works (ROWI) SUbtotal $83,494,11::.,0 j 

~-~ ----+­
-==--::c-. ~-+-­ ~---I­

_._ Relocation of Stat~ Highway 24(SH2,!) Subtotal $57,320,000.0 / 1--­ --+-­
--­ --­ --­

--I­ ---+­ -+--­ -----I 
SliblOl~'~1___ $915310,115,0 j 

---

Mubili.Wlioll $46,000.000.0 .j --+­ --+­
f---------:-::c-c-

SublOlal wi mobilizalion $961,310.115.0 j 
~­ ,,=-­ --­

---­

___~011l'm~ ______I"'O~k (+1-) $88,681),8850 I 
~----1-­

--+­ --+­
_ ~__ ~~1 TYl'E 1: ~()~TRACT <,:OST $1,()50,OOO,()~O.O J 

-----­ --f-----­
--c:---.-.. ----:-::---1 

Conlmgcn~"c:, .Xl% (+/-)_. $250.000,0()~~ J 
-~--+-­

-+--1­_+____ /___-+_,$,,1,300,OOO,O()().0( / 

----~ ----­ ----+­ -~-+------/ 
-------­ -----­r­ 1----+-----­

-~----+-I-­ -+--+-­
----­---+--­

1-­ ~ -~---­

~--+----1---­ -------­ -+-----t­
1-­ -f---J­

-------­---t-+-­ --+-+­ ---+---+-----­
QUANTITIES PRICES 

CHECKED BY CHECKED 

Cell ;'11/~, 
DATE PREPARED P~:ER REVIEW llATEPREPARED 

ogll7lQ4 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 33

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Sturage Options 

Large Reservoir - Active Storage= 1.3 MAF REGION PN PRIC.E LEVEL; Appraisal 

FILE; 
C:\Document' "nd .~"ltingslbv"noue\Dc'kIOI'\Blad !l.ock\Bbck Rock 

Summary Sheet 2 of 3 WOlD =YAKEN RevlSions\IBlack Rock Dam l.3MA~ !I.e,· 1.xl<ISummJfY 

DESCRlFllOK COllE QUA"IT1TY VNIT t:NITI'R1C.~ 

--1----­
1--­ ---+-­ --+---­

DAM TYPE 2: CENTRAL CORE ROCIUIL~L,---___ _ -------1
_1-_+__Illcllldes foundmion treatmenl, dam stlUcture, ---+­ ----+--­

river outlet works and relocation of Sta~e Highway 24. o1--­ ---1-­
-+---1­ -- --;;;;: /

Dam2 Subtolal _____+_~$,,7"'33,?80,OOO.vv
-~- ---­---+-­

-1--+ ----­ ! ____ ~.9-11tlct Works (ROW I ) Suh.total 
1___,,''''83"',4'''9,,4,''.'''"',,0'''I­ -+---+­

I---------c­ -+---­
.... ____ [--.___ Relo~alioll.of Sinte Highw~y 24 (:?H24) Subtotal $57.320.000.0 I 

·---tbt--o'-'-l­ -
-­ ""----­
-- -f-+-­----­ -+---+--­
__ Mobi!!.z"'~h,o""____ $44,000,000.0 I 

----­

--+---
Sllhlolal wi mobili7.atioll _ $918,094.115.()( J 

-------­ --f--+---­
Unlisted Items __+__ $8\.905,1-:85.0 ! 

___fn~A~'..1 TYI>E 2: COl'lTRACT COST $1,000,000,000.0 j 

----­

.... _. $250,000-,-022.:2.: j 

---­

t---+-- DA:\I TYPE 2; FIELD COST 

--+--+-­
------­

-­ ---­ ----­ ----+-+ 
------­ ---+---+--­ - --­

----­ ---+-+ 
---c---­ --1-----+---­ --­

----­ --~----- I---+-­
1---1-­

-------­ ---+------1 
------­ ---~-----1------~ 

---------11---­ ---1--+--+----­ -- ---­
------­-----11--+--­

--1---+---­
-­ - ------­

QUANTITIES PRICES 
BY CHECKEO D. Donaldson CHECKED 

f)-ctJ-
DATE I'Rt:PAREU PEERREVn:W DATE PREPAREIl 

08117/04 



BUREAU OF RECL-AMATIQN ESTIMATE WORKSHEET SHEET 3 OF 33

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water Sturage Options 

Large Reservoir ­ Active Storage", 1,3 MAF REGION PN iPRICE LEVEL: Appraisal 

FILE; 
,,\Documents and S"tring~\b"uno{{e\Desktop\Black Rock\Blad Ro<-l 

Summary Sheet 3 of 3 WOlD -YAKEN Rcvisions\IBlack Rock Dam L"MAFRe" l.xlslSummary 

IlES['RlI'!!OK COUh QUAJ\'nfY liNn UNIT PRICE A'vlOLK]' 

~-f---I 
DAM TYPE 3: ROLLER COMPACTED CONCRETF: 

+_--\_ Includes fOllodmion treatmenl, dam structure, ~~----1----
"___+_-,,,'jv"'~routlet wo~ks, aod rc1oca~_i?n of_~lale Highway 24. 

-~ ~~~-----1 

f--~---- ---­ t---I----c ~ 
_____ Dam3 ~~blotal $1,239,036,300.0  J
 

-­ c:-~~ ~ ~. ~'.---- ~--+------\ 
~vcr Outl':,t Works (ROW2) Subtotal $23,384,51?Q!= I 

-~ 

--­ ---­

Rc](x;alion of SlU1C Highway 24 JSH24) Subtotal __ $57,320,000.0(---j-­ ---+--1 ~-t--+ 
-~~----t--+­

I---t:-c- ~ ~--+---
Sublotnl $1.319,140,815.0 /-----11-­ -~----1--

---~ ~t--I-
Mobili7.ntion 5% (+1-) 

~--- ----­ -+---1 
Subtotal wi mobiilznlion 

I----\~~~ 
lJnli<;tcd Ilems JOey,,, (+1_) $114,259,185_0 I 

.--~ ~----- ~~--~~ 

-1---+-­-loD~A~'~l=T~Y~I'C:-E3~ CONTRACT COST $1,500,000,000.0 / 

---­ -+--+­ ---+---­ I 
Conling~n~~"~;____ _ __--"'",,%, (+1-) --1----1-'--­ ___+_~$":,4,"OO,",OO=O,,,ilO,,,O,,0"'l 

.~---~---­ I---+~--­ _~.= ~~~!!'~ 3: FIEL~_~~'O~S~T___ __j­____ r_--'$"I"',9()(),OOO,ooo.o--+--f-­
-----­ ---1-----1­

~-I-l---~ ---1----+~~-

~~-~~--

-----­

~~----~1---+-­ ---t--j-­ ----1----+------1 
------1 ~ ~---+---+-~ 

-----~-1---+-+­ -+-+---­
~~---- ~------+-

~+--+---+ 
~-----~ -----+---~ -+--I----+~-----

~--------

___L-_____~~t---+--­ -t--t---t-~~ 

----I-----~ ~-------I- ~ --+--+----­ -~------
QUANTITIES PRICES 

CHECKED CHECKED 

DATE PREPARED PEERREVU,:W DATE PREPARED 

08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 4 OF 33

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water StlJmge Options 

Large Reservoir - Active Storage= 1.3 MAF 

Dam Type 1: Concrete-Faced Rockfill Dam REGION PN IPRICE LEVEL: Appraisnl 

FILE; 
C:\DocumenlS am! $cttings\bvanotrelD.,klopIBI"ck Rocklllbck Rock 

Dam 1 . Civil/Structural Revisions\IBlack Rocl ()am 1.3YIAF Re\· L,I'I~ummm)' 

!)E~('){IPTjON CODIl QllA:-rT1TY t:NIT CNlTPRICE A'vlOL'NT 

-+--j­-t:=-c:-­ ----+---­
-i__-I'GENERAL SITEWORK --­-+---+--­

__+-_~.I'.I'ume no dearing 1l~1grub/;Jing required 

_+-_,A,,'_M_,m,,<f!oad iff}prol'l!menl,I' G.f!d haul road~ are1--­ ------I 
__--"p,,"c"c'_~'-'-unll.l'led ireln," --­1---­

I__-I"D~IV~E~"RSION & DEWATERING _______ 

1---4 ___ _!.1.'·,l'Ume groll'!.dwatl:'r.l>" below /,xcllvatiqn 

__+­__-1___ A,",\'IIfII,! natural I/r(!,,--'!l bed,: ~'!...arl!(! are dry ------1 
--f-+= ---+--4­

FOl,JKDATIOl\' EXCAVATIONI---f-"= --+---1 
___+_cAc",',l'UlIle co!ll!llon !IIa/erial ,"I()~:kJ!iled to" '''""''"'_____1 --1-----1­ 1---+---­

A,","llme rock mo.te~ial.lrockpi/ed.li)r reuse
f­ ----+-­ ---+­ -- ----+-----1 

S/oclpiln will be upmeam, ''.-jthin 1f2 mile oj'dam _--1--­
--1=---" - . ----+C.C­ ---~+-=- ... --I------:c~c:c-:I 

I E:u;a;:atlOIl, stripping, o! dam f~::""cdO'"""o"",--:-____ _ cO=83~12"-t__c3c6:::0,000 <;:.Y~t-__~$,20.0"0"-t__---",,7?_g.OOO.OO 

--t----r---- Assum'~~l'pth t!l·l/ripping l2 inc/u:'-~c'''~lec'c'-c:_____1 -----+------j 
----I----t_--"AI I_"me slrippil!S will be ,"/{)(,:kl'iledfor rop,w)I,1 """.1'1''--__--1___ ----I--+-­

2 ~~~vnlion'- comn~n, fm dam_ foundation 08312 26,640,000 

__+__f ____AHII!IIe about 35% l!iv,,/ume requires ripping ________+-__ _ 

Assume fine-);roi!ll'd q!ld coar,,'e~_Hrained ma/frllll,,' ------1----1 
--±c-----',,:~I be "'epamr_t1Y ,I'/ockpilni ---I-CCc--+-­ -+--+-----­

3 EJ'-~!valion, rock, for dam foundal_io"c,,-c_________ 08312 2,000 CY $45.00 $90,000.0 

An-lifllt' drill and bfll,I'/ in random locarioll.'· 
=~---I-

--­ ---­ ----I-­ --+-j--_.. ­
FOlJl'\"DAnON TREATMENT 

--­

II/dllrln ml.l'.'... follndarioll !remment,}i/u// ;om: 1_____-+____ 
- ,­

lreamu:!!r, conwlid(l/;ml gro~I!!ng, and curtair:J!""_m"'"ill"M~--t___+_ 
--+c----::--­ -­ C-------

Misccllaneons Foundation Areas1---­--------j--+-­
___i­__:'I'plied ill area.1 ()fj)(c"c,,~qc'c"'cl'c'ty~nc"ck~__ _____ _ 

--------­ -­ - -------+--f_
1­__+__ ,4 ~1~_I~h grouting of r~ulltiatioll surfac~ $330,000,0083~12'+_-"~~+-~_1_ 

Over 1/.1',I'Umi,d /0% o.farea b_erween WI lOe and (lXi,I' 

$300,000,05 Oenlall.Jon,,,",,,,,--:-_-:-:c-_-:-__ ____+-0~83:"1"2-+----"""'"'-I---'''--11---­
6 Pumish/pJace ~ne 2 sand}'j'cll:::'c'ooc'cfo:::""'"._'''''''·O_''~_:-___--t--,,0,,8:::3,,12_ $i,120:000.-0l 

Over a,l',wmed 10% "Ii/rea lJel\~'een u/., toe and (IX;," -+--+---+----1 ---­
I­____+__+__,""''''s,u~''_ a J·tr thic"!'-e:I,,'c-_-:-_-:-_:-:-______t-::-,_ 

J Furnish/place zone 3 gravel druin__~~n.r0undation _________1-'0,8,3,1,2'-1__--""'''''+--''-'-+ _~!cOOO:9~ 
1----_. Over th-,'_~!!.nl' 2ji/ter in a3-}t thi('k"e,,',,' ___ ~ _ ---+---+-----t--C;;;:;cC;;;-;cc;-;,~ 

Dam1 Subtotal $83,480,OOO.OC 

QUANTITIES PRICES 

CHECKED BY CHECKED 

Will Gonwics BLII Engemoen /J,rJiI 1/17/0!, 

DATE PREPARED P-"EKREVlEW DATE PREPARED 

4/12/2004 08117104 



IIUREAU OF R~CLA.MATION ESTIMATE WORKSHEET SflEET 5 OF ~''l

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large ReseNoir ­ Active Storage= 1.3 MAF 

Dam Type 1: Concrete-Faced Rockfill Dam REGION PN IPRICE LEVEL: Appraisal 

C lilocumenlS and Setungslbv,mollc\Dc,klopllllack RocklDlJck Rock 

Dam1 - Civil/Structural Rev;,iuns\llllock Rock Dam_I.3MAr Rev 1 ,lslSummary 

DE~CRIPTI{)N CODE CNlT L:NITPRICE A'vlOLNT 

_-i-_--icF"OUNDATION TREATMENT (continued"'_____--if_ --1--­
-c--c:-:­ --- ­

Treatment of south abutment fault area - ------­

8 ExIra rock excavation for0~lt treatme"'"'________ 08312 150,000 CY $13.00 $1,950,OOO~_ 

__ --1__-+_~A~\,,\'Ume ,\"Owl! ~'?.lmlU;nt is fractured ----- f-­
A\',\'lIme f'.X(:a.'ale with I_l)'dmuli(' e.w'uvlltor ----­ -----­

9 Oelll~l concrete for fault trcatmelll _____-:-____ D",,83,lc2'-j___ 5,000 CY $140_00 $700,000.0 

10 !::~Imishlplace mnc 2 san~ filler downslream of plinth __ _ 55,000083cI2'--e­__"'''' CY $28.00 $1,540,0000
-I­

Assume a 3~fi thickllt"\,\,, 500' by 100Q'_qrea'--_____ _ ---­ -------­r---­____ __-+__+_~A,\,sume same source a,I' lilled Illlderembani:mellf 

1---___ II Fumis~p}ace zone 3 gravel dram ~s of plinlh__ 08312 55,000 CY $25.00 $1,375,000,0 

____-+__+_ ,~,s_\:llme 3·Ji tfllckne~~,: over ~(Jlle 2/ilter -

-----+----­ --:-c-----­
Consolidation Gro,!.!~ng or F()un~:I"Ii.""n,-_______ 

Generally limited t!~!--,,:ea beneath pli!l!~_________e-__ 
12 Setups ror ~r_l!I_I~_g"g,"","", "h,",",'______ D8312 4,400 EA $75_00 $330,'000:0( 

- ---­f-­
__I---,""""""m,, ,'~-t'2~_h_11G· drilled Oil 7._,521'"""'"C,'""""""_____+-__ -­---:=

1----1-- 13 Orill groul holes __________________ D8312 132,000 LF $15.00 $1,980,000.00
- ------­

A l'Iume 2-111('1. ,ila. wll:'!:gth= 30 leet 
-­ -­ -

D8312 4,400 FA $60,00 $264,000,01--------­ 14 Hookups 10 g~0':lL~y"k",- __________ ----­ -

08312 200,000 CF $7.00 $1,400.0000t-__+_~'~5tP~r,e~sUl'C grout --------+-'" 
----­ AI'I'ume gumlIng f'n!':!_\-"-_~!"Jy minlls cement ---------je----+---­ --­ ----­ ------­ --

AI',I'lIm,,-! _C;:f)!~CJ,-"L"F "24 ,""",','--______ - - ---- -­

1--___ 16 _I~~~~ish and h~ndlc cemenl for prt:s,'"'"'_""ge',o"""'i,'g'--_____ 08312i-'ue''-'' 200,000 BAGS $8_00 --$1,600,OOO.()(_

--­ -- --­ ----t--! \'\'U>n;:..!J>!!.lU'!'_c..C!_'~_ --­ ---------f---+-­ ----­

-­ ------~::---:-:------- -

Curtain Grouting of FO~I!_d_a_ti~I!_____________~__ ----f--+---­
1-__________ _~-w,--)_-,:mt! ,-,,,,-1";11 helleath plullh ------+---1----­

_ __ 17_ Selll~i'!.~drilling grout holcs 08312 _____I"A,O,0't--"PcA'-f_-"S"'IXI""-"OO't--~$C'~4,Oc-O,O"O,O~ 

A\',l'IIme 2·row,\' of' 2-inch dia.on IO-JL~"C"'""C""'- -----+-----1------­
______-",'I'D,',i"""',,",""',",",I',''­____________________ _ 08312 275,000 LF $1500 

A\',I'ume 2·inch dia. w/lengrh/r'~ff!._6!:!. ,W,'",50C_2i'""' ____+-__--jI-____-+_____I-_--c::::-t-----:::::::-:=-::::i 
t-__-i-_CI9±H""",k,""p"'"'"cg~',","'"hc"ck",_____________+~~~g 1,400 _E_~___e-__$~7~5~-O~0 ___ $105,000~1) 

20 Pres~ure groul _______________j-'D,8~3,12'-i__~5~50~,~OO~0't--'Cc'F=-f_--~$7"-~OO"+---'$~3"8~5~O~,OO",,,O~-'"I 

I---+--+-- ,A",>,\'U"m",,-,g,""""""i""g"p",~,,,,,,,", ,,,,,,,,i,c'"m"i"m"v'"'"-'"~"'"""'_____-l____ _____ ___ __ 
____ ~'~·,I:I!..ff!.~~_r;l!..Pe~LL£ofhole ______c-------+-=-=c::_+_---c=_:cc:-f-::c-=+____--j_________ 

21 ~urnish_and_hall_~le~c~cnt forprcssurc gr~uting 08312 550_,,9Q!J'f ,B"A,G""S+__ --'$~8~-OO, $4,400,OOO.:.~ 

1------11--+ ----------------I---+-­ --

Daml Suhtotal $23,759,000.0 

QUANTITIES PRICES 

BY CHECKED BY CHECKED 
/3PJ 'sln/!)!'Will Gonzales BIll Engemoell 

DATE PREPARED PEER REVIEW DAn; PREPAREO PEER REVIEW () i') .1 I{ 

41J21JOO4 BilllcngcmOCll 08/17104 'Ill> sl'''I° 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 6 OF 33 

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima Rh'er lJasin Water Storage Options 

Large Reservoir - Active Storage= 1.3 MAF 

Dam Type 1: Concrete-Faced Rockfill Dam REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\Documents and Settings\bv"nottelDe'~top\Bl"ck RocklBlack Rock 

Dam1 - Civil/Structural Revi<ion,IIBlack Rock Dam I.3MAF Rev I.xlslSummary 

DESCRIPTION CODE (,)UA"TITY lIJ\II L:NITPRICE 

EMBANKMENT CONSTRUCTIO:-I 

______ __~I~n!,\' a~e set Ill' a,I'jurnish and place, which wOllld 

indude pllrcha~illg /rom commacia/ sill',I, 

proce,Hing (J!!si!e,_f!'i."eli:pment ofquarry, (~-------+---+------f----+------II-­
lran.'POrllng from stockprl"", of' nqllired excavation 

. --­

- ------­ C_ -=-c: 
22 F.ll~!li~h_~n~_[lla_cc zone [ upstream blanket D8312 900,000 CY $6.00 $5,400,000_0 

I---+---I---""·'"",'"i"",' ,,,"/,,",,,,,,,,·.,",,,",,k'C,"i1,,,"'"/,i,~'m",,'"""C""i'"'"'d"n"c'_____+----+------f----I------f----­ -­

______,~·irhin 112111iit' o.fdam 
._­

$35,500,000.0 

--------/ 
or del'e/oped ollwe --­ ----j---I-----+----­

__Ij','{}mmf'r('ial, ll_nw'w 17 mil/! mw-way haul 
.. _­

1-___If-__f-_,(",'o"m,pc""'",'",,"d"',,,cj,,2~0ch layers by vibralo_,>:_ ,~~ee/ drum ___j_________1 
24 Furnish and place zone 3 drain ______________-1--'D,,8,,3,,' ,2+_-"",42.0""0,0,,0+_-C,,,Y'_t­__$,2"'•. ,,OO"-l___~2,660,000.0 

Grm-dkobbif' m(lterial pmceHeri commercially or-----I--j--===="====="'--I---­
qe,-'eloperi!!,!,I'ire ____ -------1---­ _______+_________-----­

1/ commercial, a,I',w.m,,_ IZ:~I!~-()!!!C-c"C'"Ychc'c"cl--C"C----+---+------t---+------­ ---­

Coml'(ldl'd 10 12-;lIeli layer,I' by vibralory .I'leel rirl!.'!!.. __ 
--:-=-t----::-:-:::-::-:cC'_C

25 Furni,h and place zone 4 [ock_filL___________/-'D.S«'" '"2'-j_"',4c'S«O"O,,IJO,,,,0'l---'Cc'Y'-+-____,$6.::>0 $419,250,000_CX 

-­ Dere/opedjro/ll ba,wll ~iq!{es~\~u.!TOImding reservoir -------I----+------f--­- -

AI',mllle average I-mil,. /tallll(j da«m'-_________f­___f­_____+---­

Rock "ize~~_~II'_t""c.,I-"jci,c"c,_c____c_---"C-:------­
Compllc/ed in 3~/1 faver,\' by vibrarory ,\'/eel drllm 

26 Furnish and place LO~ _~ cOaJ_sc gralllcd randomficO _____+_cDc8c'c'c2-j-~l4c'c8cOO~,OOO=-j-cCcY'-+-- $4.00 

--­ Coml',I'j'rom .I'/ockprle.l' ~)r,',e<",_"","",'"" ""''''"''''''"''"''"''"''_____-+____1_____ _ ----11--­ -­
,tillhi/! 1/2 /IIill! (,I dal/l 

.._-----j---+-----I-­ 1----­
____ _____ CompacTed 1t12-Ji la_~u.l' by "ibm/my Ileel drum - ----j-----+_..­

27 ru~~:<,h and place :>;one 6 fine grained randomJill ~?!_cl2~t_ _"6c,9~1JO"",O~IJO"'_I__C'cY,-+__-,$4.50 $31,050,000.0 

___+---+---'("'"A"",,,,'!'fror!L~rockpile I' o{ requiredc,=,c,c'"="c"="c"="'-____--lf­___f­__ 
-­

_ '"""""""",,'!2'".m""iI""'"'iC,"j,",m"'. _______ -----+--+---+-­
S!.~enerally cO!!~'!:\:I.l' (!/ ,,'ands/sill.lfclaY,1 

Compacted 10 9-inch layersby rampi'!:~__~'!!.l","",_____+_---+--­
.. _­--1----+­

----+--t­ ---­ -------­

-­ -------­ --1__-+-----\-­
.. _-------­I-­ ----+--j---­ -

--+----­ --------1­
Daml Subtotal $583,060,O(){}.()( 

QUANTITIES PRICES 
BY CHECKED BY CHECKED 

W,ll Gonzales BLU Engemoen 

DATE PREPARED PEER REVIEW DATE PREPARED 
PEER REVIEW ~ C6\I'\\d'L 

41!2/2004 Bill EngcmOCll 08/17104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 33

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir - Active Storage= 1.3 MAF 

Dam Type 1: Concrete-Faced Rockfill Dam REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\Documems and Settingslbvanotte\De,ktopIBlack RockIBlack Rock 

Dam1 - Civil/Structural RcvisionsllBlack Rock Dam L3MAF Rev Lxls]Summary 

DESCR11'TIO;'; CODE QlIAJ\IITY l!Nll U.'1lT PRICE '\MOU_~I 

----+---+-------­ -
CONCIlliTE FACE & PLINTH CO;'lo/STRUCTION 

1---1--- ­ ------­ -------+--+---t--+---+-----J 
---------­ ----:-----------t--I-­

Plinth 
---­ ----- ­ ---­ -----------+--+---+-----I---+-----j

Tvpical Ihickne,\,\ wi/l b~ 1.5k~1 
I---+-+-=c==~~=----------- --­
I-----i---I--IV,"',d",", "w-";[,/ ",",,,",,,,,1""""'", ,J"/J"'""c5wOOi,,,"'_________I-____ __________ -------

Groureri a/lchor,I' may be needed in poor rock areas ---+--­ -­ -------1--------1 
---------:------:----:------:--c:-:----+::-c:-:-:-t-----:-:-~___c:_c_+_____=::-::-:-::+_-__:c_:_:c_=_:_:I 
28 f1urmsh ami place rcmfDrceu co_n~r~t~0._pJi~_~h__________ ~83c/c2~t_--C~/cl~,OOO=+~C='y~+-~$c3':5~OcOO':lt_-~$3,850,OOO.00 

____ 29 ~~~~0.~_u~.~J~I51~.c.c~).EJ~~.tc ~i.~~~fccmcnt \IOO#JCYj 08312 1,100,000 LBS _. _. $0.80 ._._~~~~~ 
____ 1-_30 Furnish and handle cemelll for concrete (.282TfCY) 08312 3,100 TONS $120.00 $372,(~O."0 

31 Furnish and install gmuted anchors _.. ._ .. _...______ ._ ......._... .P~.!}?___.. __}Q.~OOO LF $15.00 $4.500,000.0 

11 '.\"IIme /·mch dwmeler rebar grouted il1lo rock 

Ih.,wne /5-.foollenglh)· 

,---­

f--f--I----------------i---+-----­
32 Fur~~sh nr1.9J:'.I~c..e reinl~orced concretE' in deck 08312 185,000 I . CY $300.00 $55,500,000.0

---­

33 Furni ,h and placc concrete rei~lfor~_':~':I~t J.J,OO==#lcC,Y,-,-l____+-'D:":83""I2:-+_"' ,8~,5,O,O"O,O,O+_="L"B,S::_l--C_"$,O,7,5+ $13,875,0()().:.~ 

34 Fllrnish and hundk cement for concrete (.282TICY) 08312 52,200 TONS $100.00 $5,220,0000
----+"~=====~===~--t_='= --­

1----+--1-----------------­ ,----- -------+--­
- -------+--+---+---+---­ --­

----------------­

_
--­ _I----+'~l~IS~C~'~:r~,I~,A~N~'~'O~l~/S~' -­ ---c_+_---+--+---I -

----------+-­-­
Instrumentation- t----t===~c-:---:-- ----­ ---I-----t--+--­____-I-___+__",.,s~me pa!1 of unlisled lIeml' -----c_+_--+---+--I­ --­

--­ ---------+--1­ -
Toe Drains 

--------­ ---f---+­ -
A,.",me I'r/TI of Imli.)·ted il~'!.I~ ----+--c_+_---+--+-­

1---+ -­ --:----:-------­ ----I---f---+ -­
Site cleanup and relandscaping --1--­

A.\·.\·~~l!e pari (~runlisted item.)' --+--+---+--1-­
---1---+---­ -------+--­ - ---c_+_---+­

1---+---­ --------­ -+---+---t---­
1--­ -----­ ----+---1------1--­

----+-+-­
Dam I Subtotal $84,197,000.0 

QUANTITIES PRICES 
CIIECKEIJ BY CHECKED 

[I,ll EngCIlH)(:TI t/JJ! Vt1/o!' 
DAn; PREPARED PEER REVIEW DATE PREPARED PEJ<:R REVIEW {l ..oA I YI 

411212004 Bill Engemoen \U" ?,\l"\.\OORI17104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET B OF _ 33

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large ReselVoir - Active Storage= 1.3 MAF 

Dam Type 2: Centra/-Core Rockfill Dam REGION PN IPRICE LEVEL: Appraisal 

FII,E: 
C.IDocumenl, ,,,,<1 Selling<lbvanottelDesktoplB lack RocklBlack Rock 

Dam2 - Civil/Structural RevlSionsllBlack Rock Dam 1 ~'I1Af Rev 1.x]'ISummJfY 

[)E~CRIPTI()N CODE QI;AT\TITV U.'iIf CNlTf"RlCE .~MOUYf 

I---f- -­ -:------­ - -------t--+- -----+----­
GENERAL SITEWORK - . 

... !I.I·s~me no clearing am! ....IJrubbill/i requirf(/ r-­
,,"".I'lIme mild Improvement.l· and ha,!,[ ,,,,m,d".,' ""'''''-----f----j----­1-­ -I---f-----­

pari oj un/Llled ilft!'.::' . ------+--+----1 
--I--+-------c-c-c_-­ ----1----+---+--1 -

DIVERSION & DEWATERING 

f----t---r-.... ,,",.l"Ume IV!!.1!.f!.dwater i.l· below t'Xcm'9.tJ.~)c",_______-t___-t______t_-­ _. __ 

._. _ r-- A.'·.I·llIIle lIalllml .1·lrl'l/m /wd .. m tlrl'a ar~!!!'y"_. .._. _ ---+---+------+----------1 
-- ~--.- ----­---------------+--­

FOUNDATION EXCAVAT ...IO~N"__________+___f---­
A'·.l"Ume common material .....I!l!..r!,p~i1",d"f,",' ,""",.I"t,'-----_t---_t------f---­ ----­

1-__ _ __...... _A_.1:,:'!'r:'" rock ma/erial .1·lOckplledfor reu.I·e 

__ .....___.....___ __§!.ockpile.\ wi/l be "p.I·/ream, wahin fa mile ojdam 1---­
---------+--+---1---+ -­ ... ----f------1

1--._ 1 ~~c3vatio~~_.2~I2P~ng:of dam !'oundation 08312 __._._. 370,000 CY $2.00 $740,000.00 

_ . ___.. .... _.....__. AI·.mme depth of.\lrippin;.: f 2 inchn or less 
------­

Ih.mJne 1'/ripplfIg will be .1·/ockpiledfiJr top.wil u.I·e --- --=f---:c--+--~- -­
1-____t_--o2fE,-'~'~","~'~i"~",,, _,.""m","""."". ,["m",d'~"",'""",'..,d"'~h~".."'--_______+-'D~8"3,lo2_t-2..7..,-'-13.0..'COo00_i_C.,Y,__ .._. $3.00 $81,390,000.0 

AI·.l"IIme abollf 3Y7c o{ VO/llll1e require.l· ripping -------1--­
,1 I"l"um,' ./inl'-gmmeri and coone-gmined mo/erial.1

t---C--r-~~~~=~C-~=~~-+-- -+----­
f----t---If-----"'''"['[ "b" ""p""""'""""ly'-'''"",,,.,"P'''''"''-----------i----if-------+---f------j------. ­.. 

3 Excavalion, ro~k, for dam foundatIOn 08312 5,000 Cy $32.00 $160,000.0 

A HI/me drill and blasf ill random locatio/ls 

FOUNDATiON T1lliATMENT 
---­

fin lu<ie.,· mJ.l"c. .foundatil)nt_r_.:.~~~'!..e.'!..t._.f<_"_"f,'"c,,,uc'·__c_---. .--+------i---- r-.------t_----­
__....!rl"lIt/lwnt, ("(m.\{)/ir/rui'JIl gnm/illg, Illld oll"/I/i/l gmUl;ng 

--------1--------------+--1-----+-+----­ --­

________ ~!I~_n_,_,,"_s....!':.~~I!~~~~_~~~!'s_ 

Applied in area·\·..()(f!~)(.:!",qc'c"C",""y"c"c"k_________+---+------t---_t---­ -­

t-------­ --­ . -­ r--c-:c~----::-::-f-----:c-:+---
4 Slush grl!.uting of foundation surfDCC 08312 165,000 SF $2.00 $330,000.00 

Over (!.\·.mmed 10% ,,{area benearlt zon".! ....... 
--­ ---------::C--­

5 Oental connett: 08312 5,000 CY $150.00 $750,000.0---'::::::-:::
6 Furnish/place zone 2 S.~.l~~ ~"h'".""" '~""""".d.",iO"""--______~D,,8"3,,[,,2_i----'4.0",O,,o,,o+--'c..y'-+__ $28.00 $1, 120,000.OC 

Over 10% (,I area between zone J and dis toe ---+--1-----+­ - --­

A.I·.l"IIme a 3-fi rhick.,u.",',·.I·,c--c--c---c--c--------t-::ccc-c-t­ ....__ . 

7 Furnish/place zone 3 grave,l ~rain on roundati?!I______+"D..8~3..1"2_t----'40"-'000"'+--C,,Y-t_--$25.00 $l,OOO,OClO.O 

Over the ~?.'!.e 2 filler in a 3~rllhi("kne.\,'· -----­ -+---t--­ -, ~ 
Dam 2 Subtotal $85,490,000.0 

BY CHECKED BY CHECKED 

Boll Engemoen 

IlATE PREPARED PEER REVIEW DATE PREPARED PEER REVIE"Y\. I '\ 
411212004 Hill Engomoen 08111104 ~\I~ vI!'" () 



BUREAU OF RECllWATION ESTIMATE WORKSHEET SHEET 9 OF 33 

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large ReselVoir - Active Storage= 1.3 MAF 

Dam Type 2: Central -Core Rockfill Dam REGION PN PRICE LEVEL: Appraisal 

FILE: 
(":1D<x:"mcnls and Sctting.,\lwanouel[)e,UopIBlack Rocklilhock R,,,:k 

Dam2 - Civil/Structural RevisionsllBlack Rocl Dam I.3MA~ Rcy I xl;I"ummar;.· 

DESCR1IT10N ("ODE Ql'ANTITY lIJ\IT I;NlrI'RI("E AMOCJ\T 

I-_+--b~: --c:c=c:=:c:::c=~C-~ ----+--1--­
I<"OUNDATION TIlliATMENT (continued) 

~---=~=~------t-_+---+-+---t----

---­

-~--

08312 55.000 __ Cy. $25.00 $1.:n5.000.OC 

---1-----­
~- :C-c:-::--~__:_::----_+--+---+--t---

Consolidation Grouting of FOllndati_~___ ~ 

Gf'nf'rally limited to area beneath ZOlle 1 

12 ~e~~'p_~!:or drilling grout holes 5450,000_00 

-=-_~2..u~ne 2-in~'h_dia. drilled on lO~f()or cenTer.l" 

13 Onll groutl~o_~~'~.::-:-_-:-_-:---:::-_________r~"''-t__.c"",",,+--,___ $2,700.000_0 

___ __/~lIme 2-inch dill. w/lellll~I!::...:~()jeet __ 

14 Hookups to grout holes 

_________ ____...!:~~.~I~I!!~J CF I~er 1 LF o{/lOif' 

16 Furmsh a[]d ha[]dle cem_cntfor p~ec''''o"'cccg,',""",tiC''''--______F08312 270,000 BAGS $,,8~.O~O+__$~,~,1,"6,0,000.()(------­

__ __0:~_~lInw I bllg per CF 
-----­

---­ --f-------­ ------t---f-----f--­ ~-

________ ______ __ Curtain Grouting: of F~~!1,.d.""',.i,""" ___________1 
-

"/";VO-nJW ("ur/llin beneath zone 1 
-­ --­

17 ~e..!.~y5 for drilling gr?~t_h_,=,-\es 08312 1,400 EA $100.o00"!-__$}40,000.?.9 

___~':.\·Imlf' 2·row.\· o{2.tn,:h d{{U)II /O~fi ("fIIlen 
--­ -

18 Drill grout ~oct=cc;-c:c--::---:-::-­ ____ _ 08312 275,000 LF $15.0,O+_~$,"4",125,000.0_ 

It Hume 2-illc/t_1!a. wllenglhfroft}: ,6.,0="=,=',50c .cl'c'='____+=: ---I 
19 Huokups to grout holes'--_________ 08312 1400 EA $75.00,,!-_~$,,1O,5,OOO.go 

20 Pressure go"'''""'' ________ D8312 550,000 CF $7_00 $3,850,000_0 

A'.'llme groufiry{ l!rocess only m,"i"""",~,"",m",,,,,,, ______ 

__ _____ r__:ct=-_~\·~·U/ne 2 CF p_ec'c'",",' ,"=,,',","____:-_ 
~-

1-____ 21 08312Furnish a[]d handle eemen~1?r pressure gr="",',i"O,'--_____F"" 550,000 BAGS $4,400,000.0 

____ f-_-i_-"A,,"sl"m'I'J bag pe,'=C='_'________ 
-

1--­ ----1--+--~
Dam 2 Subtotal $26,795,000.0( 

QUANTITIES PRICES 
CHECKE)) CHECKED 

Ilill Eng.moen 

OA)"E PREI'ARED PEER REVIEW OATE PREPARED PEER REvm~.J. \'" 
411212004 BLU EngCTnucn 08/17104 (\if' ~\(I 



BuREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 10 OF 33 

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Rasin Water Storage Options 

Large Reservoir - Active Storage= 1.3 MAF 

Dam Type 2: Centra! -Core Rockfill Dam REGION PN II'RICE LEVEL: Appraisal 

.FILE: 
C liJocu,",,,n,, and ,<;Clling.,\JlV'l1lOllCllk,klopIBlad RockIBlack Rock 

Dam2 - Civil/Structural Rcvi,ioTl,llllbck Rock Dam 1 3'11A1' kev ]',h]Summa'Y 

DbSCRlnIO:-; CO[)E QUANTITY lIJ\lT U"I1T PRTCE AMou'n 

---+---+c: -­
EMRANKME~!~OvN~ST~R~U~C~T~\O~N~'_~~_~__-r__-r____1­__t­__ -----I 

{I"""oar<: ,Id "P (1.\ .ll1m;.'/1 and place, which would 

illciutit' purcha,I'inf.: from commerci{l!. ,\·if~'S. 

I----�!---- - -­ proce'i.l'ing ()mit£', del'el(}pff!_~I~1 of,q,',w,',','c'""C'------I----I-------t---+-----­ ------I 
Imll_\p~"-Img from ,1'/{)ckpife,I' uf required excavation -t-----­

---t---------­ --­
-----------1----+-----1--­

22 Furms!:.~~ placc 70nc 1 eore -,=,+_",'"7"6,SOO,000,O 

_______+__ -t_-'-A",~"m""',","dJ'!!!!L'i!!Y!~'e ~ mile,\'j'rom dam ---­

1­___ 11 __ -­ --­ Compacted 10 6·in('/1 1!f~0"Y ,'"""m,'""""£,~"""I1",,,-------j--:_:cc-c~j---~cc 
23 Furni,h ~1:d_~lace 70ne 2filter __==+_~$3c4,7S0,000'Q_ 

_~\!.'!!.({jgrave/ materia! processed c9..,!lm"rcwlly 
-­

_______+ ___ ,'"" ,dm",''''el~l£l!.~on.I'ile -----------jf----f------+---I--­ -----1 
fj'commercwl, aHllme 17 mile one-way haulI---+---j - -­ ---+--­
(o'!,/UU:/f'I! /0 12-inch layers by vibratory ,I'leel drum __ -----+-------jf----t---Cc:c~ 

______+_c2c4 Furnish ant!_place LOne 3 drain ______-::-____t-mD"8m3,\c2_ _____~,3_90pOO CY $p.oo $31,970.000,0 

(jra~'':_/~mbIJll' ma/aial proces,l'd comm,!!Ljally or ---f----+--t-­
dndoped (}_'!.,~'ire

---­ ---=---c----+--t---­ --j---­
'(colllmercial, aSSUme 17 mile onl'-way haul 

-­ --­ ---+------j
Com/:tict"" II! 12-;n('/1 lavers by viqrarory STeel drum 

--­ .--I---+---+-+--­ -1---­
25 FUl'Ilish nnd place __ LOnc 4 rockflII D8312 58,700,000 CY 1---,"$~6.~50"t-,$381,550,OOO-O 

D<,vdopedJ~'!.m !;{Bait rir/lin \'urr(Jundil~!J reservoir -1---+---+--+ -­
;hl'Um(' averalte!:!.lIile haul 10 dam __________+­_____ ---I---j __+___-t__ i!!'ck ,I'ize.l' lip 10 3~/;Jo!_ -C--::-----c--:--­ -­---1---+­
Compacted in}il/nyen by l'ibralOry \'tee!t!fllfII 

D8317 IS,OOO,OOO CY $4.00 
---­ __ 26 Furlllsh and p![\(c 70ne 5 COar&e grained__~<!nd()m fill _--+""""'+--"'-"'''''''''''t-''­

('()J"'~,_lfmm ,I/ockp;/e,\' IIj refLuired excavation _____-j___-j___
--­ -­ -

____ _____withirIJI2 mile oldam _____:­__________ 

General!v e'IIl"i,I'II' '!/ !.:ravell~'_~(}il.l' ----+---j----­

___ ~'___nE~I_cr~,d in 2~f'r IGyer,~' !JY ],Jhm/ory ,I'teel drum_ 
---­ +----:c -­ -­

_____ I [;831227 Furni,h andr.lac~ zone 6 nne grained random fi""______I-~~~1 8,050,000 CY $4,SO $36,225,000,0
-­

---­ __CJ)mn from srockpi/.e:"_ or reqlJl'f'd «"X"""""'""""""'''-____--j 
,,-irhill 112 ff!ile oj'dam ___________ 

- -­ -

Genaa!ly CO/!.I'ISIS oj'sGnr/.'I/l-i1ts/cfay,\' 
---t-=" --+--1--­

C()f~('Gj'led to 9-in('11 [aye':,\' by la_m,p,"c"""',".II,'c,c,_____ 
-+--­

-----+-­
--­ ---+ 

._--1----­ ----+--+ --+--­
----+­

Dam 2 Subtotal $620,995,000.0 

QUANTITIES PRICES 
CHECKED CHECKED 

WdlC.on,,,les Bill Engemoen 

DATE PREPARED PEER REVIEW DATE I'REPARED 

411 ~12004 BIll Engcrnocn 08/17104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 11 OF 33

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir - Active Storage= 1.3 MAF 

Dam Type 2: Central -Core Rockfill Dam REGION PN IPRICE LEVEL: Apprahal 

FILE: 
(":1])OCLlItlcn(, .1n(l ScUingslbvanotte\Desklop\Bl.\ck Roc~IBlack Rock 

Dam2 - Miscellaneous RC\'i,ion,IIBlack Rock Darn 1.3MAI'Rev I xhl,,-ummary 

IlhSCRII'j]ON CODE QII~:'TITY CNIT CNITI'RICh AMOUJ\'[ 

MISCELLANEOUS1--­

In~trumentation 
-­1---+__+__cAc'I·'v.!.~m(! part ofunli\·tt'ndc"'''cm,_" _____ 

Tue Dra";""'________ -

"-',11mif' pari oj unlisled iTem,I' -­
--c-c----

Sitc clcanup and relandscaping 
---t--F'-

AHWlIe pari (~runli-'ted items1--­
1--­ -

---­ -f---+-­

--­c-­ -

1---­
---+-­

-+--11 
---­

-­

1--­ --f---­

--I-­

-f--­
--t---­

---­ -I-­
-

-

--f--­
--­

I­
-1-­ --­

Dam 2 Subtotal $0.00 

QUANTITIES PRICES 

BY CHECKED BY CHRCK.I.:D 

!Jilt blgcmo.n 

DATE PREPARt;D PEER R~:VIEW DATE I'REPARED PEF.Jt REVIEW /) . J. \'" 

411~ll004 'if' ~\l"'\.!JIll Engcmoen 08117/04 



~UREAlI OF R[CLAMATION ESTIMATE WORKSHEET SHEET 12 OF 33­

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir - Active Storage= 1.3 MAP 

Dam Type 3: RoJ/er Compacted Concrete (Ree) Dam REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C. \Document' and SetnngslbvunOllCID",kloplBl.cl Rock\BI ,ek Rocl 

Dam3 - Civil/Structural Rev;sion.,IIBlack Rock Dam j.3)"IAF Rov 1.,I,ISummaTY 

nF;SC'Rll'llO:' CODE QUANllrY l'l';IT UNlrI'RI('E ,\MOll'IT 

"_'_'"_'_'_'_1~itewor..k,--____ -­ ----

Ckar and Crull reservoir area (not requlft'd) 
.-­ -­
~-

- --­-c--­
--~-+--1 

- '--­ ~il"ersi-(mfl)ewateri~g during Const~~ti()n____ - --­

___ Assume grounuw<itcr is helow t'x~av::-tion,:. ____ 
--~ _____ r--- A,~llnw natural ,lrcam h.cdS in art:a arc dI'Y,_·~___ - -­c-­

-­ ----­ -- --­-+--1 --+­
.Foundation Excavation and Backfill

I­ -­
~!,ip topsoil and ~tockpde for rcusc-c___ : --­
~ssum~ stockpile common m!ltcr!?~ for backQll --f-­
_!\ssume stockp~IC rock material for riprap ilnd eroSIOn protection --t-­--­ - -­

A~s_"_m_,_drill and shoot rock for tunnels In ROW _____ 1 
--­ --­ --­

lounuation excnvation 
--c-­ --f---­ -­
--'-­ - -­

_'_"_t_,,_;_al~ for R,Cc_C,_:-__ 
A'iSllmC RCC pl,mt sct up at dam site and mnterials 

---­ ----­ ----­ ---­f-­
trucked 10 lhe ,itc____,­ --­ -- - c-­

As,ume con~rctc sand nnd aggrcga~cs come rro~~____ -I­ -
Columbia or Yakima river hasms and havc a 

haul distnnce or 17·18 miles aye. r­ --­
As~ume cemt:.nt shipped by rJ.·11 to mil-mix pl<lnc"~__r-­

_<h_'_ll~Irc 20 ~l_it_"_"'_'_.dislall_c_,_fc_,_~. sitc:..____ --11--__ 

Dam excavation and backfill DSIJO 

__. I Strip tOPboil_~:,-d stoc!,:plk(I[~. Thi~_ 

2 Excavnte ~ommollmateriallor dam foundation 

J Excavate ruck for dmn fuundation 

Assumc ­ I'K· of ~ommon excavation 
-­ -­ --,------­ -

).300 CY _. ':'32.00 $16'>,600.00
-­ -­ --­

5 Bnddill with commun mmcrml from excavatlon 4.300,000 CY $3.50 $15,050.000.00
-­

- -­
.._ ~Illdat!on Trc~tme!lt . Exc. And concret_e treatment _+-",D.S"130 __ 

~--I­
6 Extra rock excavation for fault trcatment 75,000 CY _'_·13_.qO __ $975,900~r­
_~~sum~ soulh a~utmcnt is fractur~_d___

-­ --. -c­ --­ ---­ -

Assome excavate with hydraolic excavator --::::­ ---­ - ----­ .~

--.2 Denml concret: for faulllreat~cnt___ .___ 2.500 ~ __ $_"_0_00_ __. $375,000.00 

~~tal concrde for g_cneral foundatIOn lreatmen_,__.. ._f­ }_O_.oo_O CC-Y'--I-­ $130.00 __Sl,_300_,0Q0.OO 

.---.2.~nish and handle ccmenl (:282T/CY) . .___ . 3,5~ ~ _ $120.00 _ ..._$420~~.~ 
Dam 3 Subtotal $56,674,600.00 

QUANTITIES PRICES 

CHECKED 

DOllg Stanton 

IlATEPREPARED PU;R REVIEW DATE PREPARED PEER REVIEW ~. l'" 
4n41l)4 03117104 ,,-,b ." 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SH[[T 13 OF 33__

FEATURE, PROJECT, 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir - Active Storage= 1_3 MAF 

Dam Type 3: Roller Compacted Concrete (RGG) Dam REGION PN (PRICE LEVEL: Appraisnl 

FILE: 
c.\DocumeoiS ,ond Se!tjng,\bvao"tt~\Desk!Op\lll.lCk RocklIJI.ocl Rock 

Dam3 - Civil/Structural Revision.,IIBI,,", Rock Dam I .3MAF Rev l,xlslSumma,y 

DJo:SLRII'TIOJ\ CODE QUANTITY \lNIT PRICE 

\-_-JI.Foun~~tion Treatment - Consolidation grouting D8130 1____ 
550.00 ___ t--J.°Sctuy~ for drilling grout holes --f-- 21,800v_~--"EAe...+ 

As~ume 2-ineh dia. drilled on I O-foot centers 

---\-­ II Dnll grollt hole,_ - 2-in_ dia @30ftlong 654,000 LF __~S,"15,00 $9,81_0,_00_0_.00 

____ ___ [2 Hookups t? gn:lUt holes 21,800 EA +__$~35'~t-- ':'763,000,00 

13 Pre~sllrc groll_" ___ 1,308,000 CF 56.50 $8,502,000.00 

+_~~~ume wouling process only minlls_ccme,'""'___ ._." --\­
t-=-------:~ssumc 2 CP pl'f I LFofhole _ _____ -­ -

__ ~~~sh alld halldle cemellt_ forpre~surc grou~~__ 1,308,000 BAGS 5700 $9,156,00000 
t-­

--jf---"A~sllllle 1 bag per CF -

___ ~tion Treatment - Grout Curtain thm gallery _--l-"D8130 1­__ 
15 SelllpsJor dl'i~_ling grollt hol~s ____ _ 5100_00 $67,500_001-__ 675'-I--"E".A+ 

Assume 2-lno::h dia. Ilolcs on 10-root centers -\--­_+_ 170:",00",0-l-vL,F _~,oo_ f-- 5~,550,00°'~---j­
--­ -I- ._.­

1____675 I-'""~A"---l_ $_1_0_0_00 ___ $67,500_00 

___I-­ 18 ~rc~sur~__grout_____ ____ _ 340,000 CF ___ y,~_ __ $2,3S0,000J!Q 

_____ ____ !-sslIllle grOlltl~lg proeess unly millllS cemerll 

___ \­ A,sume 2 CP per 1 LF ol~holc ____ _ 

19 ~~Irni,h and handle cement rorprcs~llre grou_ting ____ 340,000 BAGS 

-

2_~~':I?lC 6 ,ad m.0, 3-f()01 lhio::k uvcr foolpri~lt 

~~~}sh and handk cement (,28_~T/C~_ --. -f­
-+--­

_____ I-D81,~30+_ -

23 S~tllp,_(:~s$ume [0· ft ceott~_~) 700 

24 Drill holes 

._-­ -

- - -+­D8130 
-­ -+­

-1-­ -­ -"-c 
-­ - ._. -­ --+­ -f-

Dam 3 Subtotal 

QUANTITIES PRICES 

BY BY CHECKEDCH~ 
Doug SIH"lOn ~ 

DATE PREPARE]) PEER R~:VIEW DATE PRM'ARED PEER REV\ElfJy £)Il\ til"\. 
4124104 08117104 



BUREAU OF ~ECLAMATION ESTIMATE WORKSHEET SHEET _'4 OF as 

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large ReselVoir ­ Active Storage= 1.3 MAF 

Dam Type 3: Roller Compacted Concrete (RCe) Dam REGION PN IPRICE LEVEL: Appraisal 

FILE: 
[. IDocuments and SCllillg,lbv,m(luel[)esktoplBbck Rocl;lBl.\ck H,,,,k 

Dam3 - Civil/Structural Hcvi,i(ln,I[RI"ck Rock Dom I ,MAF Rev I.xls[Sulllmary 

DC::;{ RJPTIO'-l CODE QUANllry UNIT lINIJ PRICE M-lODH 

--­ --­ -

Construct RCC D~"em,-__ D8130 

Assume 2751blCY cemtmitious maleri,~--1­ ----+-­
_~~umc 40% Dy ush and 60% cement 

_-I-~~S5U~C aggregatc proccs<;ed and hauled 15-20 miles e-­ -­

Assume cement hauled 20 25 mile, 
-

--­

_~~:,truct RCC test section .... 4.100 CY 5140.00 .. __$574,~I-­
~timaI~d olimensio~s " ..1DO' x 35' x 30' 

-

__ ~~umc ~onyent. Cone. Faclllg elements 

_f--~~sumc incorporat~d into thru&l b1oc:k fo~_st1l1ing 

..-l-----­ b~~lll and ~ontrol_~~__ __ _I--­
.._I--)nclud_cs g,llIery ~orming, waterst?ps,COmradione-­
_____ . j~~nt. rad~g clcments, bonding !!l0rtar 1--­ ----+-­ --+--­

.. (no grouting) I­ ---+­
22,018,000 I--,C~Y'--t­ $28.00 $616.504,000.00 

_+-_,3,027,'")00 TONS 590.00 S272.475.ooo.00----I --­ --­

97.'i.(XJO CY , __',,70.00 I--­,_ $611.250.000.00 _, -,C 

-I-­ - -
-+- ­

D8130 

1-­
~~2 Facing el~ncnts ~ slipJurmcd on UlS facc ___ 200-,-OO-O+-CY -~IOO.OOt-· 520.000.000.00

I­ --'-­
__~ Facil~g elem~nt, - $lab~ on DIS fuce ____ 244.000 CY $100.00 $24.400.000.00 

34l"urnish ami handlc cement (.?82TICY) 125.200 TONS $100.00 $12.520.000.tXl 

I--­ - -1-- ,-- -, 
35 FRP Reinforccd con~rdc dam ~re~t 11.200 CY'_I-­__S2.'i_O_,O_o __52,8_"_),O_00.~1-­

1,800,000 LBS .~:80+__ $1.440,000.00 

__ ?,I~t-22-~S __5120~ __S372.000:00 

-e- I-­ 1----1-­ - -
__ J8~!:~P RClnfurcc~ concrde parapet~ on dam crest _ .__. t--. 1--_ 2,6~t-C:Y 1--~4oo--.:2Q SI,040,OOO.DO 

_ _1--_.Estillmled6,70Donbothuls~nddJ'<;Side> _ __ _I-­ -1__ _ ______ _ 
___ . ~~.Prclnforcem~nt(160Ib"CY) __. __. _ -1--. 416,000_ LBS -----.!Q.80 t-- ~32,SOOoo 

__ ~ Furni,h anti handle ctmcnt (.282TICY) __. __. __. 7c.l,O,+,T~ONS t----$120.00 __ S90'OOOJ!9 
I-­ -1--­ - -. -­ --I­ --. 1----1·­ -1-.-­

--­ - - ..­ -. - .-.. I-­ I-­ --1--­
-­ - .. -- ­ ..­ .. - . - .-- I--­ - -­

I--­ - ._.. -­ ._. -­ _. -­ -­ +-­ -­ - ._. _.­

l-­ .­ -1--­
.- -I--­ I-­ -

Dam 3 SUbtotal $1,020,797,800.00 
QUANTITIES PRICES 

CHECKED 

U""gS{alllull 

1MTE PREPARED DA I'E PREPARE!) PEERREVIEW~A .Jt1 ttlt 
ORIl7104"""" 



 

BU~[AUOF REel AMATION ESTIMATE WORKSHEET SHEET 15 Of '" 

FEATURE, PROJECT, 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir ­ Active Storage= 1.3 MAF 

REGION PN IPRICE LEVEL: Apprm<;alDam Type 3: Roller Compacted Concrete (RCC) Dam 

FILE: 
C.\!)(>cuments a"d Se!tings\bv"mlllclJ).,ktoplfil"cl Rockllliack Rock 

Dam3 - CivillStructural Rc\';,;or,,11 Black Rock D.lIn L3MAI" Rev l,xlsjSunutlliry 

[}~~CRIPTIO:-.l lODE UNIT USlrrRJCE AWll'''T 

f--­---c-­
Con~truct ReC Dam (continued) D8130 

-­ ---::--­
$350,000.0041 I,'arm luw~_~ dra~llfgroul g~llery/adits withm RCC .sccti"","___+­ -1-_--'7,000 I_LOLF---jf­

_+__~~!,lImc 6~fl wid", x l(~.. ft h!gh acros~ base of d~"m,,-___ I -' -­_+__!--=-.sumc Symons Pa[]~1 system for 12" RCC lif,,",____
I-­ --­ _,cc::------::­

$50.00 $240,000,0042 Porin uP2cr drainage gallt:ryludit<; within RCC_ 5eeti<.:I1"-___ 4,800"-!---"LF,---} --_...~

~~_~ume ~-ft WIUt' x 10-ft high acfO~~ base of_,d"om,"-__ ---I­ --+-­r-­ ._ 1-_A~sumc Symons fane1 <;ystem for 12" R~C lifts
I-­

- --­ ...~ 

43 F&I 12-J.n_P_V_C_._waterslop<; for ll!~ CrJs & facmg t'1t'ments __-\-_ 119,000 1_'cLF"---1­ $15.00 _~_85,0~

Assume 135 Crh @ 50-a \:t'ntcrs --­ -- . =-::; 
59,500 LF $15.00 '!;89?,500.00

f-­
.-1-­

--+­
_. 45 I'~~~.!.'t! crac~ indll\:oor J?lates for Crls in RCC ___. 5,587,000 I-'cL~F_1 $44,696,000,00--f­

__ ~s~ume placood t'~~oory o_lller lift -­ -
Similar 10 Pueblo Dam ---+­ -

f-
Abutment Adils _~8130'-I-_-

1,100 LF'--jf-$2,00­ $2,7.10.000.00.,_0_0-­ -­ -

15,500 Cy 520.00 

48 rUI'Il~'h an~ inst~1I25OO-IO-f~ long x l.in~~ 12.500 LF 
A307, 20K rockbolts 1-­

1-­

QUANTITIES PRICES 

CHECKEDCIIE~ 
41/1;/,1/0/,Doug SU",u}n 

DAn: PREPARED I'EERREVIEW ])ATEPREPARED 

41241114 08117104 

 

 



ESTIMATE WORKSHEET SHEET 16 OF 33BUR[AU OF REGL AMAnON 

FEATURE, PROJECT, 
Yakima River Basin Water Storage OptionsBlack Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 

REGION PN PRICE LEVEL: AppraisalDam Type 3: Roller Compacted Concrete (RCC) Dam 

FILE: C:\Documenl' and S.m"g,lbv,lnoltellJC,klopIRlack Rocllllbck Rock 

Dam3 ­ Miscellaneous Re>lsionsllBiack Rock [);,m I.3MAI'Rev Lxl,ISumrnary 

COllE lIKI[ UNIT PRlCh A~101lN[IlhSClI.lVlIUt; 

-­
--=,I__-+M~ISCELLANEUUS 

-­
+_--!Instrumentation --

ASSUI!le pur! ofunli'lGd ilems -
---­ -

---­

--­--­
--­- -­

-­ -­
-­ -­

f-­ -­ f-­
--+­ -1-­ -c--­

-I­ -­ -I-­
-f­
-f-

I-­ --­ --f­

-1-­ 1--­
-I-­ -- --1--­+­

-

---, -­ --c­ -I-­
_L­

-­ -­ I-­ -
- -I­ --­

-­ -­ - ---1--­ - -­
- ----­ - -c­ --­ I-­ -
-- -­ - -'-­ - I-­ -­ -­

-----­ ---­

- -­ ,----­ - --­ -- ­I-­
---­ -­ -­ -­ ---­ ------­f--­

- -­ --­ -- ­ - --­ --- -­ -­ --+-­ -­ ---­
--­ -I-­ -­ --­ -­ --­I-­ = 

-­ -­ - - -I-­ ----­
- -­ -I-­ I-­ - I-- --­

J­ -­ --I--f-­ - I-­ -
Dam 3 Subtotal $0.00 

QUANTITIES PRICES 

CHECKED BY CHECKED 

Dick Lafolld /?1- .(_0i-fJL-
DATE PREPARED PEERREV/EW ATE PREP ARI!.n 

41241114 08/17/04 



BUREAU .oF RECLAMATiON ESTIMATE WORKSHEET SHEET 17 .oF 33

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir ­ Active Storage= 1.3 MAF 

River Outlet Works for Rockfill Dams REGION PN FRICE LEVEL: Appraisal 

FILE: 
CI])ocuments and Seuing,lh"unoUelDeskIOplillaLk RocklB lack Rock 

ROW1 - Civil/Structural Rcvi,ionsl[Black Rock l)arn 13MAF Rev 1 ~hl.~"mmar)" 

nrSCRWllO." CO[lE QlIA'iTITY UNlf li~'ITPRICE A~10U:' r 

---­ -

__--1~E""st~bliSh _!!pstream Por~al D8130 

I C(:mmon e:\c_avatlDn to cstablish tun~~l port_,.,,,___ 67,000 CY $10.00 $670,~~ 
2 Rock excavation to cSlabli~h tunnc~1p~p~'t~"~_.• 8,300 CY $30.00 $249,000.1X 

1-~3+Furnish and install cham I~nk fabric around po~t=,,___ 350 SY $20.00 $7,~ 
4 F&l 18-inch x 1/2 in. dia resin anchor:~ for fabric SllPP(~""__+ 40 EA $75.00 $3,000.00

.---. 

---­r­
___ ~ _ ESt.:Jhlish Do""ostreal!' Portal._ ____ D8130 

-­ ---­--+' 
5 ~onlillon excav;~t.!:lil to eSl~blish tunnel portal 67,000 CY $10 00 

---­ .~0,09.~ 
_~ ~~t:xcav[ltion 10 eSI;~hlish tunnel ponal 8,300 CY $30.00 ___$.?4~_~c-­

__~ £.urni~h al:~_in_"_41_''_'ham lin~ fabric around p()lc,"~I__ 350 SY $20.00 $7,000.00 

___? F&I 18_-il_"_h_,_112 m. dia_~csin anchors for fabric __+_ 40 EA $7~ $3,000.00
-­ ~f­

.---­ --­ --­

____ ___ ~~uct ~OW tunnel Ills (!~ gate chamber __~ 1)8130 
- -

_______? Dnll_ and sho~t 28·ft Dia.circul>l! ~hapcd U/S tunn_el (18,400 CY) 700 LF $4,000.00 $2,800,000.0 

10 Rcmoye a!ld stockp'i~e rock (assume local ~tockpi!e) _ _ $20_00 __$36~,000~+_1>08.400 I-C=Y"---I 
__ 

II Furni,h and install 790-10-ft long x I-inch dia. 
_ ___ .c ____ • __c .= -­

__ A307, 20K rockbolts _____ _--------:-?OO+-~L:':F:-. $60.00 r--------- $~74,000.0 
__ ~ £i:~~ish an~ instnli 9 .,tcei sets (W8_ x 48)in crown 45,000 LBS +-__ ~±:.QQ. _~~0,0I:l~ 

-1--­ - f-­ -­
D8130 -­ ._..__._­

- _ $5,500'_~f- __ $3,300,0~~ 
$20_00 $460,000.00 

QUANTITIES PRICES 

CHECKF~ CHECKED 
, !iN' ¢ I' 7/~4 

DATE PREPARK1J PEER REVIEW DATE PREPARED 
PEER REVIEW V~ 'flit., (ttf

~114i04 08/J7/04 



SHEET 18 OF 1:3ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Large Reservoir - Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL: Appraisal

River Outlet Works for Roekfill Dams 
FILE: C:\Documem, and Selling,I\"'"nottc\[)esktop\BlJck RocklBi"ck Ruck 

Rev;'lOn.<IIIl]"ck Rock Dam l.3MAF Rev l.xlsISumm,,,y ROW1 - Civil/Structural 

CODE QlI~NTITY U.'ill llNITPRllT ,~~IUI!NT 
Dr~~CRIPTI{)N 

D8130Ring Grout u~s_t!~,.'"m,C,'"'m~d,u,i,t______ -

36 EA $15.0.00
26 ~ctups for drilling grout hole~__(?~!n dm hole~,,2"O,ft"'"l<~'c'---f­ -- --­ ~-~~ 

___+-_+____ ;jntlS holes per ring) ___ ---c-----­ -.-­ -

8,640 LF $20..00 __ $I72~ _______ 27 Drill grout holes (l-in dia and L-30 fl) ----t--­ -

288 EA $100_.00 $28,800.(){ 
~__ _ 28 H.?~~ups to grout hole~ 

17,300 CF $10,00 $173.00.0,.0
29 Pressure grou.!Jg~oUlillg process o~lly_minus cement) _ - -

Assume 2.s:.r per I LF of hole--e--+ 17,300 BAGS""'jl-"''C>O'+-_---- $12~.Qt_-~- $2Q7,6~3D _r:.~rni'h and hnndle cetJ1~nl for pressu~e grouting1--­
-f--+ ___ Assume I bag p,ccC'C,_CF _____ - --­ -----1­

D813D~ing Grout Sha~~!!nd Gate Ch~m,",h,,,'c-c--:::cc --+-­I-­ f-__-'5 EA $2.0.0.00 1__,,$I,.o~~31 ~rs r':!..l:..~~llling grout hol_~<; (2-in dia holes, 2.0 ft ct~""-'__--I-__ 
_______a~u 8 hole, pe.!:.--'·~i",g,-,______ 

1,200 LF __",12c05.00 __ S}.o,O~ ____1-_}2 Drill gr~)~t holes (2-in diu a_n_u L=30 ft)____ 
40 EA $150.00 __ _~Oo.o;f-­ 33~.?.!s..~r~t_o grout holes ________ 

_ f---,,3:4 Pressure grout (grouting process only ':linus cement) 1__'c2,,~400 C_F'~'+ ___$15.~t_- ~36,OOO.OO 
1 

~,sume 2 C~__ per I LP 0cf,lc>o",lc~__ -

2,4.00 BAGS35 FUI'I!ish m~~hanule c~melll for pressure !,:rocu<~i"~g~_ ""''4-.,,-- $1_5~r-_- _$J6,O~ 
ASSUfI!_C I bng per CF -­ -

----1­
___ Ring Gr~~ut Downstr~am C~)Ecduc;ct__ 0813.0 

- --­ . 

_ __ _ 36 Setups for drilling grout holes (2~in dla. holes, 2.0 It Clr~,c'___ I 6 EA 

__ anu 8 ~oles per ring) 

37 prill grout holes (2~in dia and 1.0,,3.0 ft) ____ 1,4~Q.f-------!:-~_ ~_5,00 f----­ _$36 . .0.0.0,.0 

_____ 48 EA + ___$150..:..~ ___$7.2~~ 

____ 3') Prcs,urc grout (grouting proce:"s only minus cemel"_'__ _ _ _ __2_.880 CF ~m ___ $43.2.oO,()I 

-f--e-­ .·ccc 
40tfurmsh nnd hnn~!~ cement for pre~~lIre g:l'oliting ____. 2,880 BAGS $15_00 $43.2.0.0,.0 

___ ~<;sum~ I bag p~!..CF __" _ _ -f­ -f-­

QUANTITIES PRICES 

BY BY CllliCKED 

Doug Siamon C#.J-
DKfICPREPARED PEER REVIEW DATE PREPARED PEERREVIEW7.Y> '?:!(\~<{ 

4124/04 081t71ll4 



 

SHEET 19 OF :l3ESTIMATE WORKSHEET BUREAU Of RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Optiuns Black Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 
REGION PN -IPRICE LEVEL: Appraisal

River Outlet Works for Rockfill Dams 
FILE; C:ll)ocum.nts ,md Settmgslbvanone\De,klopIBI"d RocklBlack Rock 

Revi,ionsl[Black Rock Dam l.3MAf Re, 1 xhlSummmy ROW1 - Civil/Structural 

CODto Vl.',\:'TITY VNIT UJ\']TPRICli AMOU~T 
D~CKJI'"llUJ\ 

~--+-- ----:----::::C-----c-­ DS130C()":~trud ROW cast in pl~ce (CIPt c"~""nC,"re"t'~___ 

--1---­ ---+-+ 12,000 CY $350.00 _+---,4,9~cF"~',"nish, form. an.?ylace reinf. Cone - Inl~e stru~t""""~__-+_ .._. ~,200..~
-

2,160,000 LBS $O.SO $1,72S.000.0_+_~5,0'fF,-"urnish and place reinforcement (est 180#JCYl ______ -

3,400 TONS $120.00 $408.000.0 _______.!} Furmsh ~n..? handle cement (.282T/CY)_____ -

1-­ 1---52 !,FP Remf. C~~c Stcellined U!~ Conduit (L~400'l·----1~~~---+-~-.::II-,0-0-0+---C~y==~:::----~~$,3~50:00 -$3,859,000~ 
J---­ 53 rurnish und plact:..reinfmT~!nent (cst 170#JCYl ____--11-__ 1,870,000 LBS _ $0.80 $1,496.000.1)( 

54 ~_"'_i'_h_,lJCItlhandJcccmcnt(.282T/CY) _____ ~_ _-I__~3""lvOO TONS $120.00 ..~~,OOO:Q: 

~ ----;-;;--f--­
6,400 CY _.. $350.00 _ $2240.~.~~-I_-,"55'I,F_FP reinf.ymcrcte - CIP shaft {L=c3"7,,5),--:::c-~_ 

j ___-I---"J,08S,OOO LBS $O,SO _ $870,400,056 r~!nish and .e!nce rein~~)rccment (est }70#JCYc~I___ 
$2ROOO.01_--,,5~7I"Furmsh an_d handle cement (.282T"/~C"Y~)___ -+_--,1,,,,,80,,0 T?N,:s,-\-_-,,$"I~'~O+-_ 
- -~= 

440 CY $500.00 $220,000.01_--,,'~8I""FFP reinf. concrete - shaft control house 
70.000 LBS $1.00 __ ~___ 59 rurn'l~ and place reinforcement (160#/CY) ____ ~_$70.0~ 

120 TONS $160.00 $19.200.0 ____. 60 rur~i~h and !,_andlc cement (.282TJ<;:Yl ~---

- ~~----~ ~-~ -
450 CY $500.00 . ,'!.225,000:Q:61 F~P reinf.Solle]'et~in gate~homber .. 

72,000 LBS $1.00 ___ 62 rur~!sh and elace r~infofeeme~1 (l6.9#ICYl ~ $72.000 . .0 
63 Furnjsh and hmldle cement (.282T/CY) 130 TONS $160.00 __ $20,~

--­

--­ -f--­ --'00­ Cy-i'-_--$5qO:OO ~ -$-25'0,~64 FFP reinf COIlCfele - DIS access house 

80,000 LBS $1.00 $80,000.0 
- -I--­

140 TONS $160,00 j--. $22,400.0~~ _66 Furnish antl handle cement (.282]'ICY) _. f-'=' 

67 ~~Jnf. c~mcrete for thrust block @ RO deg bend ____ 5.100 CY $400.00 $2,040.000.00 

8S $530,400,0~ £ilrnish ~lIld pl~ce reinforcement (!30 #/ey) __ -I_,,663,0,,0"0'l-LLC ~~ $~ 
69 Furn~~h and hand.!.e celll~nt (,20T/CY) .___ _ __ ~ 1.020 TONS $130,00 $132.600.00 

f­
-

$21,966,000.00 

QUANTITIES PRICES 

BY CHECKEDCHE~~ D'D~J-
Doug Slanton Hl 

DATK PREPARED PEER REViEW DATE PREPARED 

4/24/04 08117104 

 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 20 OF 33 

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Large Reservoir ­ Active Storage= 1.3 MAF 

River Outlet Works for Rockfill Dams REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\Documenb ",,<1 Swi"g,l\lv"notleID",klOplBlack Rockl[jlack Rock 

ROW1 - Mechanical Re\";,io",lllllack Rock I)"m J.3M"'F Rev 1.~lsISummary 

[)r~~("RIPTJOJ"o.: CODh Q\lA"ITITY U~lT UNU" PRiCE Ul0U~T 

--~ -----­ - - -------if-­ -

-- -+----------­ ~+--­
_.l_~ !'11sccllaneou~.~n'""""o,"oc"k~______ _ ___I-'D"8"1~2"O+__~14,000 cLcBOS'--I___cSC7"O,O,!­ $98,00000 

A~~ume ladder in shaft (0 gate chamber_,_ e~l.,,""~,v""· -----jf-~­
f----1~­

rail supports, nusc _metal in gat~_housc. gate 
-~­ -­ -­

._____.£!1<illlber and I?/S gate house. 
~~--+--+ 

-~-~ ~~~---:-c---~ ~--t-­
Mechanical 

-~I---F= -

~-­ --~ -~----­ ....­

_~__'I--_77 Furnish ::~d install steel tra~~racks ..______-----­ 337,500D84"IO+_==~ LBS $4.00 _ $1.3)0,00Q.Q( 

78 Furnish and install one bulkhead 22' x 24' @400'head 08410 144,000 LBS $4.00 $)76,000~29 
~ 

79 P.l!.rnish and insta!l seats andguidc5 with lid D84]0 23.900 LBS $6.00 $143.400.0 
---~ 

----= -~ ~. ----=:cc--­
___ 80 F~:_nish and install one elev~or. cnpacity 500Ib,,_____il-l?8410 f-----l'f UNIT $150.000.00 

~_--1~(2,p,~r~on), s~ccd '" 100 fpm,.travel = ~.~50~'.____ 
~-­

lant!.!~s '" 2, (~y.e '" lreigh..' _____ 

-c:-~ -
0-8410.._+__ IIVAC"f'","~'--:-_:­

~-­

4200-ft long by 26_-ft dia. IJenstock tunnel and 
~-f--­ -

___~30-ft deep by 24'dia shaft t~) gate chamber) 
~­

--­

81 CCnlr~fugal fan~·a~"~d~.__ _____ 1 0-8410 2 EA $15,000.00 .__1_3_0,0~~f-­ ~~+--""-+ 
~ __ l,ti,OOOcf!ll (i,) 8'" ~ta!i.c prcss~I'C, 1200 fan rpm max. 

---­ +--­
2200~!rtn 1l1ax. fan outie! velocity, with adjustabl~_~heavc~_-+_ 

-
wi.!ll 2-spe~d_m()tor. for 50% ~pecd (SOOO-dm at 2','",,,-,___ 

_. ~urJVe, 30-Hr, 460-V, J-~h, 60-HL, ISOO-rpnl motoL 

.__ i.'\Pprox?OO-Jb~~()tor .w_"__ 
--~­ ~ -

- -'82 48;-D-i,-', -Iti-ga gnl-,-st-. -dU~!4700-1'-I'-,"_~__--_-~"_~-+DC-8410 -_i:8_8_,O_OO-j.~f-L:::;S'--I_--_$7_.5_0 -_~_$j',-4-1O=.O_O_O.O­B 

__. (~t wit!l sUPP<:,~ts <lrp!OX == 40·lhs/lincar fO 
-_. -

-­ +­ -~­
:::--I--~ - - -

--­ ~2+-"E"A _~OOOJ!2.. ___$30,000.0 

- 1---'­

-~ 

-~­

1--­ .­ -~-~­

~ _.I-­ -­ -
-~­ ~--

ROWl SubtotaJ $3,7H7,400.04 
QUANTITIES PRICES 

BY D. LaFond (D8120) 

P. Schlein, A, Rm. R Chr;,{orl,en (D8410) 

;\ T I!, PREPARED PEER RV.VIEW DtiTE PREPARED 
PEER REVIE~ 'Dfn ~ 

4124104 ORI17104 



SHoOT 21 OF :l3ESTIMATE WORKSHEET 
BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Sturage Options Black Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 
REGION PN (PRICE LEVEL: Appraisal

River Outlet Works for Rockfill Dams 
t'ILE: C:\D<Jc"ments and SetungslbvanOlle\D,,,ktupIR r;lck RocklBlack Rock 

R.v;slOm\/BlackRockDam 1 :1'11AI- Rev I ~lslSummaryROW1 - Mechanical 

COllto QlJ,\NTITY CNIT U~!T PRietoDESCRIPTIO,' 

----­ ~-~--t­--+----+­
--+--~------~ 
___ ~~~Il"J.nical (Ct~l~t,,)________ ---+--t­

-----­I---+'~~~' --~_::_c_­

D-841O~~~ating and Ve'!!:!I!l.ting1--­
f-_-+500C""'4~'X24' C()~trol House --+---+­

~--;-;;~--­ -1--+-­I--e­ $2,50~.U\~~ CClllrirugalIan: I each ______ ~ _____+D-8410f­___--'i'I-LE,A $2,500.00 

_~I-~_-j0S!n¥Je ,;pccd,.1500 cfm a! 0.50 i_nche~ wJ?,C'C"O"~,,~___ --e--­ -
pressure, forward curve, {lirect drive: 3/4 hp mOlor----+--­
r51~<:d 480 Vae, Three phas::, 60 Hz_ -+---1---, 

----~ 
-----­

$3,000.00 __81 Propeller ran assembly:. j each _______ ______-+,,0-8410 1___--"1+ EA_ 

~inglc speed, ~,800 dm at 0.50 inche~_w.g. stat"'c'--__ -~I--+ 
______ ~~~ure, belt _~~ve; 1_5 hp motor ra~ed 460 Vne, -­

__ _ __ three phase, 60 Hi; :nduuc_ fan wall mount_ ---+­ --" 
~()using ",Ith m()t()[ __g~"'~ro"___ 

-­ --1--­ --­ -­
--­ -

--­ --l-----­
D-8410 4 EA 5750.00 $3JXlO.OO8u Unit heaters: 

- --­ ---­

____~!:,~ln( horilOiltal di_~.ch'lTg_~ rUled 7_) kw, -1-­
4(j~yac, 3-p.!Jase, uD H7_ (One each_corner 18' lhroww~)__ -I-­--I-­
wilh walllhcrmostals 

--­ -I-­
--­-I--~ 

87 S:olltrol dampe~~: All m~tor op~rated, pa,J:allel blade, __ P-84 c'O+_ 1--­
~-------:­

48" wi~e x 4~" high - 1 each __ ___ __ J _EA__ $2.500.00 ~ 52,500.00 
--~ . 

J6" wide.>.. Ju"' high - 1each ___ _____ ___ ~1+_,EA __ ~1,50Q:2Q. ___$1,500-00 
---­ "--­

-­ - -I-­ -­ -
.­ - -­

-­ -­ ~­

I-­
- -------­I-­

- - - - -~---­ ~-~~-. -- _._­

- I-­ ~­ -~ -+­ -- ­ -I-­ -~ -
~­ -I­ - ~-~ - -~..-. -I-­ --­ - - - ~­ -- ­

- .-' -. -. - - --I--- ~­ - I-­ - ..­
ROWI Subtotal $15,500.0 

QUANTITIES PRICES 

CHECKED BY ClIECK£D 

Paul Schlein A>w 
DAl' E, PREPARED PEER. REVIEW DAn: I'REPAR.ED 

PEER REVIEW ~ g\n\()'1 
4124104 081l71Q4 



SHEET 22___ OF 33ESTIMATE WORKSHEET 
BUREAU OF REOCLAMATlON 

PROJECT:FEATURE: 
Yakima River Basin Waler Sturage Options Black Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL: Appraisal

River Outlet Works for Rockfill Dams 
FILE: CI[)ocumCnl, ,onrl Settlngs1bv'lnotte\Desktopllllacl RocklB lack Rock 

R~vhio"s\[BI"ck Rock Dam 1.3\'lAF Rev Lxl,[Sumrn"ry ROW1 - Mechanical 

CODE QUA'inTY lI"1JT Ul'IT PRIC~ AMOl''iTnr,<;CRIPTIO;{ 

--­--1---+-­ -+---­----1-----­
-----­ ---l-­

M~hanical 

--l--­1---­ -­
D 8410 (Continuation_ ~~ I1VAC S~~t"'Om")_____ 

__-li--_-+'(5~O,·X40'x24' C(~~rol House) __ _ ____ ---­

-----­ -1---+ ­f--­
--+-­

D-84 1,0+­__--"-21 EA $2,500.00 __~$5,OOo.OQ89 Fan motor starters: D~sign, furnish and Install 

_____ ~~~yslcm ---­ --f--­ -

---­----1--1 
D-84 10 250 __Lc:'B>:,S,-+___ $10_000"-\-__ $2500.00 

---I --1--­ -+-­
--I---+­

D 8410 __~l't-EA 1_--",$2,"_0,00.00___ $2,.000.00 

--­ ----­ -

-f­

-­ --­

---f-------~ J6"x?4"xl" ul_sposabJc fibcrgln~~, 30% min ef~cie~~ __ D-841O 36 EA-+__$25_~1- ___$900.~ 

__ _ Filter eJem~nts (cs_IimC1le 9 clements witb,-__ --­ -I-­ --­
spafc0~_~_'>ling, slartup and_two ~cplacemenls _~~_ 

- -f---­ -­ I­ --­
D-8410 _~ LBS _ $1..9~ __$2,0~ 

_.­

-­ ---­ -­ I-­ ~-.- -

_. -­ -­ --­ -­ --­1-­
--­ - - -1­ - -­

-­

-­ -­ -- -­ - ---­

- -_. --_. --­ -­
- f--­ -­ -- ---­ --- --. --- -I­

-­ . - ------- ----­ - -­ --­ t-­ --­ - --­ --­
-f­ f­ _.-­ -- -­ -. --.­ - -­ -­ -­ t-­ -­ - - -

I-­ - - -­ --­ --­ -­ - - --­ --­ - - -- ­ --­
- -I­ f--­ ---­ - .. - -­ -­ -- ­ I- --- _.- 1-­ -
-­ -1-­ --­ - - - -­ -. --­ --­ -­ -f­ -­ - '---­
-­ --­ Rowi-Su-bt~t~1 --­ --­ --.. -­ -­ - -­ -­ - - -­ -­ $--­ -

12,400.0 

QUANTITIES PRICES 

CHECKED BY CHECKED 

Paul Schlein ~ 
DATE PRi'.PAREI) PEERREvmw ])ATE PREPARE]) 

4124104 08117104 



SHEET~ OF 33ESTIMATE WORKSHEET BUREAU OF AEClAMAHJN 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Large Reservoir - Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL: Appraisnl

River Outlet Works for Rockfill Dams 
.FILE: C IDocuments and Seningslbvanotte\De,llopIBI:Ld Rock\Black Rock 

Rc>jsionsllBlack Rock Dam 1.3MAF !I.e" 1.xhlSummary ROW1 - Mechanical 

AMOUi'l 

------­ ----­
---+--+--­___-+___ ~teel pcnst!~ck _______~ 

FURNISH.AND-l~_~TALL !HE FOLLOWING: ---1--"":""'jI-­
-+-----1--­ ------c-:-­ -

94 240·mch steel pipe, encased in ~O~"'""''''---____
1--­

__ (1000 linear feet, 1-II2-inch wall, 4290 Ib per lin. ft.) ____+-_ -+--­
---­

$5,680,000:2995 192-jn~~_~tccl pipe, encased in conc.r!"te. 

_1-__-1'-'(IClQO lwear fc~t, 1- I14-inch wa!I_,284 J Ih.r~er lin. ft-l -

---­
"1---,$1 ,32~,~~~ 192 inch ';teel pipe, lmric='_--:c-:c c:--_: _____ 

-­
I---j'q.y] hnear fc~: 1-11I6-ineh wall, 2412_lh per lin_ ft.) 

--f----­
1,360,000 LBS $2_00 $2,720,oo0~ _ _ 97 _ 192-ineh sl~el pipe, h~"~ri~,d"---__ 

_ (6911inearfccl, I-inch_wall, 2269lhpcr lin. f~.) ---­ --+--­ -'------+ 
--­ ---+­ --­ --­-----:--­

98 19?:mch sleel pipe, bUrled __-I--1,280,0 ... OO+-"L",BS~' ___~90 _~60,0~ 

(601 linear feel, 1511(j-i~:h wall, 2J.271h pcr lin. fL) -'I-­ --1-­ ---­--­
--­

1,190,000 LB...S'-+_-_­ ~~ $2J80'!!l~ 
-1--­ -­

-c----_ - -1-­ --+­
100 .I92-inch sleel pIpe, bLlr~_ ____ 1,110,000 LBS 

-I---­
--I-­ -­ -­ - -

101 l20-inch s.!..~cl pip_e, bUrlcd and e!,po'>cd____ _ __ 115,000 ':-!!L _ ~OO __ $230,000.0 

___ (100 lincar f~d, IJfI6-inc~ wall_:i.!1.~.!~--,)er l~ _ -­ --,---­ - - - - -

-­ --­

~~ 6Q-inch s~~..!..E!.l:'e, vcr~i~Bl, g~,:,ulcd, Bir vent ___ _____ _1 15,Oc()()=-iI--'"LBS _ _ $2_50 ___$28~,500-00 

___ (418Iil~carf~t:1,3/8-_'lnchw'_IIL266Ibperhn.~ _____ __ __________________ _ 

--­ -­ --­ - - -­ -­

-­ ------­
--- --­ -f-­ - -----­

- -I­ - --­ --­ --­ - -­ -­ -- f-­ - - --­
1--­ -­ -­ - --- ---­ - - - - --­ - - -I­ - -
-­ --f­ -­ -- -­ --- -- -I-­ - '-­ ---j - - -.- -I­ - --­

f­ -'-----­ -­ -­ -- -­ - -­ I-­ -­ - -­ - - ---­ -- -­
-­ -f­ --­ -­ - -­ -- ­ - - 1---­ - - -­ -
-­ - -­ -­ - - --­ -­ -­ - -'-­ - - - -­ - ---­

- - - -- -­ -­ -­ -I-­ - - -­ - --- ­ -- ­
ROWI Subtotal $25,917,500.(1{ / 

QUANTITIES PRICES 

CHECKED CHECK)'" 

Ken S,,,ilh tJOJ ~/t>I", 
I>ATEPKRPARElJ PEEK REViEW DATEPREPARHD 

4126/04 08117/04 



SHEET ~4 OF 33ESTIMATE WORKSHEET BUREIIU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River 8a.<Jn Water Stor'dge OptionsBlack Rock Dam and Reservoir 

Large Reservoir ­ Active Stor8ge= 1.3 MAF 
REGION PN IPRICE LEVEL: AppraisalRiver Out/et Works for Rockfill Dams 

FILE: (' \Docun]cnb ,md S.ttingslbvanottelDesktoplllbck Ro<klBI"ck Rock 

Rcvi,;on,IIBiack Rock Dam j.3MAF Rev 1.xlsjS,'mma,yROW1 - Mechanical 

COUE (J1:ANTlTY UNJT CNJTPRICEDESCKWljON 

Gates and Gate Controls -­

__-l-__ I'FurniSh and 1I1:'~_l)I,,__--:__c­___ --­

f--­ _ IOJ F & I-IS' x 14' Roller gale W/Cll,lIl,rOi.'> D8420"-l_~'~8eO.~400"'_I_'L~B"'-S ~$,"R."OO,+-_ $1 ,44~~ 

I _gale and I_~untrol b(~x (in ~haft house) ----1---+--­
104 F&l sLI:1!ctural slee! for hoist support ____--j_ _ _c'"O."OO"O,"+--"LeBeS+___ $4.00 $-~~ 

____e-__',O.5 .F& J - 2 - JOS-inch jet flow gates \:'!control,. _____ __--I_---'8~9'-c,4'O_O L!!S,-!___,1"8c'oOO _---"$~7~15,200.0 
1 

} gales and I control box __ ______+-___1 -- -c:c-t----j---­ --­

$8.00 $240,000,0 __ 106 F & I - 36-inch jet now. ~atc w/controls an9 bypa<;<;"pp';rp''-­__+-_ 11__,,30~.~OO~O+ ~BS 

_I~_+ __ I gate an~ I contl'Ol box (in shoaf[ hous~L____ -

--­-----­ -1----+ -1---+­
---­ --+-­

-­f----­
----­ -----1-­ --+----­

----­ --­ ---I-­
----­ -­

----­ ---­

--­ ----I -­

---­ ----I­
-1---­

---­

-
-­ --­

--­ -

--­ - -­ -­ -

-­ - ---­

-I-­ --­
-­ --­ -­ -­ -­

-­ -­ ~-

------­ ---- ­f­
-­ -­ - - - -­

-­ - -I-­ - -­
I-­ - - -­ -­ -- -C­ -I-­ - 1---­
-­ -f-------­ --­ --­ --­ -­ --­ I--- -+- -I--­ - - -­ -

- -­ --­ - -­ -­ - -­ - - -----­ - -­

- - -­ -- -­ - -­ --­ - I--­ -f- -+- ---e­ - -
--f­ e---­ -­ --- -­ -­ --­ - f---­ -­ -­ -­ - -
-­ - ROW-l­S~btot-.,- --­ -­ ---­ --­ -­ f-­ - - - - -­ -f­ ----­

$2,438,400.0 

QUANTITIES PRICES 
CHECKED BY CH~~CKED 

G Rood tSfJ/ t/l7/o4 
IJl,TEPRICPARED PEER REVIEW DATE PREPARED 

4126104 08117104 



SHEETJ5 OF 33ESTIMATE WORKSHEET BUREAU .oF RECUlMATION 

PROJECT:FEATURE: 
Yakima River 8a~in Water Storage Options Black Rock Dam and Reservoir 

Large ReservOir - Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL; Appraisal

River Outlet Works for Rockfill Dams 
FII.F.: C_IOocumcnl; "nd Scllin~slbvanotte\DesktopIB lack R()t;kllll"ck Rock 

R~vi,igns\IBlack Rock Dam 1,3'v!AF Rev 1 ,lsISummm), ROW1 - Electrical 

COlllo QUAWITY lINIT UNITPRICIo
DESCRlP"llO.'< 

-
-----­

Electrical ---1----i~--- --­

1__+__Th'l~ e~timate_!~f()r 2 ROW eotHrol bhll:?..c0lle 

Oil t".r of dam nnd the other_ downstr~a,m,f,o",~,h",-__ -~-

--+-~-
regulating _~_,,-tes.,---­ --C------:c-c---:. ---+-+-­

__+-~A"_S~ume bnngi_ll!; power to dam parI ~f unlisted items_ _ __--11-__ 1 -~-

---­------­

Furni,h ?-Ild inSWllthe [oUowing el~_~tricnl equipment: ---1--+-­ -

----­ ---+--­r----- Grollnding__~y~tcm ____--\ D_84'~3"O+____1 -­

$1,080.00+--"IO~7+ ___ Groulld rod" 10 ft. 3/4'~ ~ia., e()ppc",~~c1~,d"--__ _~6"1'_FC:A,,-+_ $180.00 
-+__--"25~"O LF _1-__-"$~2.50 $622:29_+__108 

--­
Conduit System'____ D-8430 

Rigid ,teel eonduit __ 
$2,400.00109 3/4-incb __+ ___ 200,+--,L":F-+ ~ 

-
$1,400,0110 I-lOCh __+__ __--'1"'00'1 LF_I__~$14.0~0+-_ 

PYC:_w_"_d_,it0_chedule 4O____c -1--­
I II2·inch 600 LF $10.00 $6,000_00III 

____ HDPI<: (High-Jc~.<;ity polyethylenc,L)___ 
-­ -e--I 

112 __ 2-ille~____~ L'-I___ 515.00 

- ---1-::­
D-8430 --­ -

--

ILl _!? AWG, ___ 

114 10AWG 

115 2AWG 

116 I/O AWG 

-­ --­

$93,515.00 

QUANTITIES PRICES 

CHECKEDCHECKED";;( ~, 
yItke Schuh 

DATE PREPARED PEERREvn;w DATE PREI'ARED 

4124104 08117104 



SHEET 25 OF 33ESTIMATE WORKSHEET 
BUREAU OF FlECLAMA TlON 

PROJECT:FEATURE: 
Yakima Ril'er Basin Water Storage OptionsBlack Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 
REGION PN WRICE LEVEL; Appraisal

River Outlet Works for RCe Dam 

C:li)ocurnclll' >lnd Settin~s\bvano{{e\DesklOI}\lllack R<xk\Black Rock 

l{<:vi,iun,IIB1"ck Rock Dam.),3MAF Rev 1.xhlSllmmary ROW2 Civil/Structural 

CODE QUANTITY UNII U~l r I'RJC" 

----­ -----1 
-----­ ---t­

_____' ~l~~sumption~_______ 

A~~umc ROW located on Rl ahulm"',""'_____ 

__ -Ic-_C~lIt inlo rock after dam excavation --­

Assume pipe buri,ed dis of d~_m--c------­ -I------l--­I-­ __~ssume pipe encased in concrete i!:l dam --\---­-­
A....wmc RCC test section will he the thrust block 1---+--­

~---- f-­ ----+----­1-­ D8130_jl-__ I"t'oundatio~ preparation I-------j-----­ - t-­ --­
_f-_~6~,OOO CY $32.00 $192,000.00f--­ __ 1 Excavation of rock for OW pipe (hydrl',ulic exc",,~,~W~c~)____ 

200,000 CY $5.00-­ $1,o.o.O:OOO~ ____ 2 Exc~v<ltion of COll_l!IlOn m~t_erial$ for pipe an~ hOllse_____+ 
I __"'S,OOO=+-CY $4o.,QO _ $200,o.~QS!2--f---~ l3?ckfill f(!~ huryillg 14' di_a. Pipe · __zone 3 bedding_ 

200,0.00 CY $7_0.0. ___ $1,4o.Q,OOO:_Q!!,-------_ 4 B~ckfii1 p_ipe with ~~)mmon materl'!.ls from exc~vatioll 
40.0. LF _ $100..:22, $40.,000..00. ___ f---2 ~llrni"h and install - ~D _ID.ft_long x I-inch di_a .. A300~7___ 

.. __ 2o.K rockholts . ~~sllme I every 10 fc c "___ f--. 
--C---­ ----­ ---I­
-

D813o. 
-­ :-:-:-:

--!-___6,Oo.o. I-'C~Y'--jL $350..0.0. $2, I o.~,Oo.~~ 

j ,0.0.0.,000 LeB"S+____ So.:.~ $80.0.,000.0.0. 

1,700 TONS _1_130..00. __ $?21,o.o.o.,00 

--.. r-­ .­
------..-r­ - -

__ ~~uct l'ixed Wheel G~le Contr~l Ho~_ ___ Dg I},O,-+__ ____ --­ _~r­
__+____9 FFr, reinf..:....C?IlCITte. flx~~heC:1 gate cO~lrol ~~_ _-+__ _1--- 700 CY _ ___$8_0_0..00 ~ 

__ 10. Furni,h and pluce f_einforcemcnt (I60#/~_ ___ .__ _11_2_,000_ LBS __$_1_00_ $112.0.0.0..0.0. 

--t--­ --l---­ 20.0. TO:-lS 

-­ .. _­ --­

Construct Jet Flow Gate Contn)lllouse 

0,_"-_ ''_DO_~O $560..0.00.00. 
-' 

LBS~_ S1.0.0. 5112,0.0.0.,09
I­

TONS $160._00. $32:2.00.Q..0 

--­ - - - - ..-­ - I-­ - -- ..-. -
r­ ___ Constru~tstiJlinAbasinror.ietflowAat~discharge ___ D813o. ____1-----_ L-­ ______ _ 

__ ~ ExcavatlOll 01 common matermls lor hasln and channel ___ _~o.o.Q.~Y __ $4.0.0. ____ $! ,600,Oo.Q:29 

t-­ __ t-- 1~ ~ In:pcrvlOus !llateria!. (Zone 6 Ringold -loc~_ _ _ _ ~ooo__ ~y_ _ $4.50. __ $90.,000.:29 

17 F&Pbeddingforriprap(zon~3gravel) _____ -f-­ _:.... _10.,000 CY __$3~ __ $300,0.0.0.:29 

___ 18 ~_P r~}Ckfil1from dam excavation __. __ __ f----­ __ 3_~ CY __$8:!22.. __ $24_0_,000__00 

---­ - -ROW2 Subtotal ­ --­ . -­ .-­ . -­ -­ .-' --­ --­ --­ -­ f-­ -- .­
$9,591,OOO,{)() 

QUANTITIES PRICES 

CHECI{Jm 

Doug St""(on 

DATE l'REPAR~:D I'EER REVIEW DATE PREPARED 

4124104 08/J7/04 



SHEELY? OF 33ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima RiH.'r Basin Water Storage OptiolL~Black Rock Dam and Reservoir 

Large Reservoir - Active Storage= 1.3 MAF 
PN II'RICE LEVEl,: AppraisalREGION River Outlet Works for RGG Dam 

FILE; C:\Documents and Sening,lbvonott<::I!l<;,ktoplBiack Rock\JJidcl. Ruck 
ReVl,ionsllB1Jck Rock Dam 1.3MAF Re\' I.xl,jSummJryROW2 - Mechanical 

CODE Ul\lT UKITPRtCliDI'-SCRIPTION 

---I ----­ -­ -----­ :=-t---::-::::::i-­ --+-­
$7 . .0.0 ~21.~~Q:22 __-+_c1C9'1-"".iscellaneou'i M=co'"cl"c9~.~k--c_:---:---c-_ _ _ ____+'Du"SI20 ____ ~",OOO,O+~Lo'O~S'--iI-_ 

_ ___ __~~su!lle misc_~elalln flx:ed wheel and +--­ -
__ jet fl~'cI' _gate hous~~,_______ -­

-I--­ ---­
1-__--j"Mechanic:t1 ------­----­

---I---l-­
337,5.0.0 LBS $4_.0.0 $1,350,000.0.0,­
16.0,.0.09 LBS $4.00-1--_-'$640,g~ 

127,000 LBS $6.00 _--"$7,,,62.00~~ 

-­ -­----­ ---/-­
0-8410 ____ lIeatin!Land Vent~~t";n",,-____ _____ 

5i1'x40'x24' Control House _______ _ __+_ ---··c:-c 
D-841.o I EA $2,500_00 .~:!,500..o.o 

____ ~~<:ntrifugal fan: _1_'0'"'""___ 

S~~_~e~~~:l?O.o cfmat .0.5.0 inches w.g. slatic____ ---+-­
___ ___ __ pre~~LlE~:forwar(curve, di,::ecl drive: 314 ~p_ mOloO.____ -+-- ­

__ !:'~ted 48~Vac, Three phase, 6.o_,llC'c-___ ---I­
--f-­ ----­

0-8410 $3.000.0.0 _ 1--_24 Propeller f~n as~embly~, I each 

___ ~ speed, 4,800 crm at .0,5.0 inches w g_ static -­

__ _ ___ pre~~ure, belt d~ive; I ,5 hp 1l10tOf fa_ted 460 Vac, - -

____ .!!!!:e_e phase, 6.0 Hz; include fan wall moun! ____. - -

I~ousing _with lTlotor guard. -
-+-­ -

25 ~_heater_~_.___ ____ .__ _ 0-8410 _..c4+_EA $75~ 

~~clric horizontal discllarge r..tcd 7.5 kw. _ __ -
____ :16.0 Vti~.:.J-phasc, 6~ Hz (O~e e~lch corner: 18' throw) -I-­ --­ .. - -­-1--­1-­

with wall thcnnOSlats .- -f-­

QUANTITIES PRICES 
R,ehmlCn,"n. B Sm,d CHECKED ,v D_ DonaldsOil CHECKlill 

p, Schlein ~ J9L-,rL 
DATE PREPAREIJ PEER REVIEW DATE PREPARED 

4123/04 08117104 



SHEET 25 OF 33_ESTIMATE WORKSHEET BUREAU OF REClAMAT'Or-l 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Large Reservoir - Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL; Appraisal

River Outlet Works for RCe Dam 
FILE: C:IDocuments and Seningslbvanouel[)c,ktopIBlack RocklB IJc~ Rock 

RevlSions\fBiock Rock D"m 1 ~MAr Rev 1_~lsISllmmaryROW2 - Mechanical 

C(mr, QUANTITY U:.ll lJNITPR1CE I\MO!I~T 
DB~CRII'TIO:>l 

------­ ---+--+-­
___+_-,!'"Me.£hanical (cont) ---­--------­ ----+-­

--­ - ,-------­ -----1---­
___ (Cuntinuation of HVAC System)_ _______ D-84"IO,'t-___t-_ 

___ ~O~,,40'x24' _<2~)fltroI House) _______ ---\--+­
-----­

0-84[0 $5,000_00."'2+_-"E"A+---"$2,500,,,,00'0j-_ 

___i__-!"",,.llr"01 system -­----­

0-8410 250 LBS $10.00 $2,500,00._+_"29 uDUClwork: A~ 1 ()-gnuge galvani_Led ~teel. wc--'toh____q 
extra he~:::x (ASTM A9!? G120) galvanized ---l-­

__ ~()':.0ng:.. __ 
_____ ___ Alrple~um: 250Ibs_, -\---­

--_.---+-­
D-8410 I___~I'I E~-+_"$2-,-,000.0,,o+-_ $2,000 00 

___ I-- _ wilh ~~ly filter~ilrercnlial pressure ~ensorw,,~"~h__ -­
__ ~vnrrling light and remole signal _____ 

-f-­ --+-n_-S41-0t---- 36 
31 ~~':';24"x2" di-,posabl~ fibergla~s, 30% mi!l efficiency, E."A-+__ $2~~ _ ___~900.00

f-­
Filter element~ (c'itimnte 9 element, with ---­ -_. 

f--­ spare~J()r te~~~~g, startup and two replacements eaeh ____. --­ -­-I­
_._­

$10,00 $2,000,00 _____~IO ___200 _~ 

----­ ._. -­ \--­
_. --- ­---e--'-­

-f---­ --. -c----­ .--­ ---­

_. --_.­

__ .-J 
-­

-­ .-. -- .. ­ ..­

--.-.--­ ._­ .---j- ­ .-.--f­
. -­ - ..-- --f­ - -­ I-­ - .­

--­ --­ .--. --. .--­ - -­ f-­ -­ -_. ---­e-­
- .-­ -- -­ .­ --. ­ - -f­ \------­

-I­ _ .. +-- 1--- -.-.­
-­ ._­ .--­ .--. _ .._­ - - f-- I--- ­ .­ --. ­

_ ...­ - - _. -f--r- --­ -_.. _. -­ -­ ._­ -

- - - .-. -. -. - -f--f-­ .- f---­ ._.._-­-
-­ - RoW2S-ub-t;ta'-­ --. -­ -- .-- --1--­ - -- -­ --­

$12,400.0() 

QUANTITIES PRICES 

CIlECIiliD 

P.,ul Schlem 

D,\TE PREPARED PEER REViEW DATE PREPARED 

4/2(,104 OM/17104 



SHEET 29 OF :J.3ESTIMATE WORKSHEET 
BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage OptiOIlSBlack Rock Dam and Reservoir 

Large Reservoir - Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL; Apprnisal

River Out/et Works for RCe Dam 
FILE: C:ID""uments and Setnng,\bvanottelDe.,kl"pIBhck RockIBlad Rocl 

R""islOllS~Bl"ck Rock Dam 1 3MAF Rev L,lsjSummaIY ROW2 - Mechanical 

[)IiSCR1PT10,\ COOF, QUA:-IT1TY eNlr l.'NITPRICf;

---~~--­--t~---:-­
Mechanical (cont) 

~­
--+­

-1------jC----- ­ -~~~­ --~-+~-­
~+_____ Heating~ndVentiiating __ ______ D-8410 ----I 

Galleries and ~dit~ Avg_~.::~ection 6'xlO' = 60 sq-ft ____-+____ -I---+~ _CCC 
0-8410 2 EA $5,000.00 $IO,OQO.OO

33 AXial fan: ________ 

_+__--l'T~h!_~e speeLi rc_vcPiiblc; 9JX)() cfm aI_I.O inchv"~w~.~g___ _ 

f-----­ ~talic pressure}n high ~pccd mode, 2700 dm in me"dio""m'--__t-__ ~--I~-I­
___t-__ Ispeetl m()~~_; 1800 drn in lo:y speed rn"",d,,___ ---+-­

__ ~cd nlOd~_;_~dJustahlc _~Iadc: belt drive, -I-~~­

-.-II---I"(O! aLijustahlc ,eed comrolle~ if chea,p,,~,~)___ ---+-1­
10 hp motor T.1leLl460.volts, three _____ _ 

r--~.. __+ __ fphasc, 60 117. A-weig~~ed, sounLi pressure lev~1 

not to exceed 85 d,,,hCAc·____ 

-I-~-+-. -~ .. 
D-84.1O,,,-+___ 3 E",A'--I_,"$2,500.22. ___ $7,500.00

_~~i:11 fan: 

Tw(~:£eed ~v~rslhlc: 6,000 crrn at 1.0 in~hes w g, --­ .. -

___ ~~1tic pre.'>:'_:He in higb speed molle, 1800 cfm i!l~l,~m=-__ ---1-­
,;pced mode': adjustable _blade; belt drive, 

~lustable s..e~d t:omro!!er if cheaper) .. -

3 hp moto~ _fated ~~O volts, t~fee ---C­ -­
pha~e~ 60 Hz_ A-weighteLl, SO\l!l~ pressure level _____... 

~excced35 dbA. _ _ _____ __ 

-­
35 40-kW Electrit: duct heaters with comrols. 2 EA--"-1---" 

I­

f­
~h dud thcrmostat~ 

---I --­ - -­ .-­ ..~ --I-­
-1---1---1-­

QUANTITIES PRICES 

BY CHECKED 

Paul Schlein 

DAn:I'REPARED PEER REViEW DATE PREPARED PEERREVTEW r) \ I(j-\ 
\[)h '0 1.'\4126104 081I7i04 



SHEET 30 OF 33ESTIMATE WORKSHEET 
REAUOF REClA TON " , 

PROJECT:FEATURE: 
Yakima River Basin Waler Storage Options Black Rock Dam and ReselVoir 

Large ResefVair ­ Active Starage= 1.3 MAF 
PN IPRICE I,EVEL: AppraisalREGION River Outlet Warks far RGG Dam 

J<'ILE: CIDocumcnl' ami S"I!ing,lb,';ouolleID.,ktoplBiack Rocklllla"k Rock 
Re"j'i()[",~lll.!Ck Rod I),,,,,_J 3).IJt\F Rev I.xlslSumm.lry ROW2 - Mechanical 

,.... "F, :>( 
:or. ;::l 0 QUAl\TITY UNIT UNn PRICE AMOL'NT

D[i~CRIPTIOl\ CODE < 0 
< 
<"~< • 

-
-

Mec:hanical (cont) - -
- -

--­ -­
0-8410(C~_ntinuation of HV AC.§~t(>m) -1--­

---­t-­ -

- - --­
--------­ -

0-8410 5 EA $2,500.00 $l~~
J' Revcr~ing, 3-Ph., ran motor starters. 

Design, furnis.!!_and lllslulJ: c(jmrol system -
- ­ --

---1--­ -
0-8410 3,700 LI3S $10.00 ___ $37,~3?, ~~~lwork: AIl__l_6-gaugc g~~vani"cd steel wi!!!_ 

- -­
exira hcavy (i\STM A9Q_9120) galvani7cd -

~t!~lg~ __ - ---­ -
--­

_ Air plcnum:_250 11l~. - - -1-­
48x48 = 45-lh/ft x20 It 900 Ill/fan x2 "" [SOO-[Il -

-­ - - -

4Sx32= 38_lh/fl x I O-ft = 380 [bx5 units 1900 - - --­
---­ -­1-­

-­-­f-­
---­ -- -I-­

0-8410 3 EA $2,000.00 _____?4,00~4048"x48" gnlv _~~eel inla~c air filter fwmes u~!ng 
- -­ ---­

~~~leen( 16) 16"x 16"x2" dispo,<Jhle ftlter ~lemenL'> ln frame - --­ -­ .. -
--­

~'Ith dir!~ riller thffcrcntinl e1.:.essure _,>cnsor with --­ -
-­

war!lmg light_and rc~otc slgnnl._ . -_. 
--­ -­

-­
- -

0-8410 128 EA $25.~ $3,200,0041 ~_"-! 6'".\2" lhsposabl~_ ribergla.,>.,>, 30~i, _~in ef~icicncy, ,--­ -
-­

Filler cicmenls (estimnte 16 e[emcnts with 
- --_. --­ --_.. - . -­1-­ -

-­
~pare.,> f()~ testin&:.slarlup and two replaccments ench. _ - --­ - -_. 

- - -

-_. --_. 
- - --­ - ---­ ---­ -­

0-8410 1.000 LBS $IO:QQ ~O,OOOJ5l 
..__ . 42 ~'_Sleel d~ct nnd I:an ~upp~ 

· -­

- - --­ ---­ --_. ---­ - -- - I-­ -I-­ t­
- .._­ ..__ . _ .. 

- ­ -­ -­ - -­- -_. - -- -t­
--­ --_.. --­ -- ­ -_.- - ----­ --­ --­ - -I-­ -t­

- - . _ . . -­ · --­ --_. ..-­ ._-­ --­ --­ .­-­ -I­ I­
_ .. --­ --­ .--. ._-­ - ._-­ ._­- ­ - -I-­

-­ - - ..--­ -_. -­ ._­ .. - --­ - - --­ ._ .. -f-­ t- I-­
._-­ - --­ .. -_. . _­ -_.. -_. - -­ - -1--I­ - I-­

-­ -_. ,--­ - - -­ .­ - -­ -­ -­ - -­ -­- 1--I­
. __ . -f- --­ -­ - -­ -­ -­ - -_.. I- ­ --­ .-­ -­ ..­I­ I­

_. - -­ -_. -­ -­ .­ - - .-­ -_. _.-­ - \--- I-­ - .- - I­
-­ ._­ -_. - -_. ._­ -­ -­ . _. .­1-­ -l- I­ \-- -- \-­

-­ - - .-- .--. · -­ -­ - -­ -_. -­ -­ ._­- -­ t-­t-­
-_. .­ .­ -_. _. .__ .-­ --­ -_. -­ _. - - - t­ -­ -­ -­I-­

ROW2 Subtotal $66,7{)(},{)(} 

QUANTITIES PRICES 

BY CHECKED BY (). DonaldsOTI CHECKED 

Paul S"hleln lId tin/o!'~ /J-td-­
DATEPREPAKED PEER REVIEW DATE PREPARED PEER REVIEW tJr '1>\,,\0\

4126104 08117104 ....\: 



SH~ET 31 OF 3.3ESTIMATE WORKSHEET 
BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage OplionsBlack Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 
PN IPRICE LEVI~L: AppraisalREGION River Outlet Works for RCe Dam 

FILE: C:\Documen!' "tId S(:[tiTlg,\bv;mollcID.,ktop\Black RocklBIad. Rock 

Rcvi,iotls\llll,,"k Ro"~ Dam. 1.3),jAF Rev L~I'ISummaryROW2 - Mechanical 

(ODE QVANTITY L'N,r l}NITPR1CJ; A~lOIJ"T 
rWSCRJPTIO:>l 

------1 -f-­-----­
____f'"I-""h~a!lical (con't)'--______ ----+--­

----­ ---+--­r-­
FURNISII-AND-INSTALL THE }'OLLOWING: -1----+ ---I  

--­
-­ --------­ ----­ +---+--­

S[~_cL~utlel works pipe, air vent ______ D8420 ---e--­
Steel plale used for p~pc fabricntion: -­

__1-_+_ASTM A36: yield stress - 36000 p~i,_____ --1----1i-----­
1--­

(All pipe Si7CS ore 'lIlside~iamClcr,)c-_____ --+---4 --+-+­
HiS-inch diameter. 1 5/16-inch wnll ______ 3,800,000 I"h'~·_+-_---"$2,00 ~,600,~

1450IincllrfeeL2613Ihlrt_____ ----1--­
--­ -

,-13~5,",OOO=I-I",b,,- _ $2.00 $270,000,0044 __12_0_-inch t.liamclcr, 15116-inch wall ______ 
\---­

100 linear feet, 1333Ih~lf~'___ _
--\-­

1---1-­ --+-­
_"2,,,20",,000= Ilhs _1-__$2.00 _. $440,000.0045 60~inch diameter, 1I2"inch wall, 

L-yenical, for ,lir velH 
---I -­ - --­

615 linear feel, 356 Ibffr -

-
---l-­ -­ -

-~. .--. -­--­ -

- I-­
I­

~s and Gate Controls-, --­ .---­ -­ - - - --\-­
."'urnish and Install 1--­ . -

+---0-;;420 '_80_AOo.. L_O_S_ _ ~:OO_r- $ I ,443,20~ 

-_. 

QUANTITIES PRICES 

BY Ken Smith, (;"1)' Rood CHECKED 

DAn;PREP,\RED PEI<:RREVII<:W DATE PRI<:PARED 

4127/04 08!l7/04 



$H~ET 32 OF 33ESTIMATE WORKSHEET BUREIIU OF RECLAMATION 

PROJECT,FEATURE, 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Large Reservoir - Active Storage= 1.3 MAF 
REGION PN IPRICE I,EVEL: Apprai<;alRiver Outlet Works for ReG Dam 
FILE: C \DocLlmCTl\S and Sc(ling,lb"anolteIDesktoplBbck lI.ocl\Hbck Rock 

I{cYisions\[BJ,,"~ R",:k Dam j.3M,\F Rev 1.xl.,[Summa'y ROW2 - Electrical 

CODE Ql;ANTlTY CNiTPRICh AMOUKTl)h;("){IH[ON 

Electrical _ ----:-:cc:cC----cCCC­r--­ -­
__--II---'-I~'h=i'C'c'"ti,mate is for 2 ~Q~ control bldgs, one 1___+_______ 

__. on top of dnm lind the olher downgtream",-,C"o'C'~h,,____ 

__ __+__--I___ ,r~_gu1almg gale_", ________ 1--­
Assume bringi~g power 10 tla~ part of unlisted item_so --­

--1---­ - ...-. .. -----+­
Furnl<;h and installlhe following clcctm;al equipment: __1­__+__ -

+-­--­-----­
D-84301-___ GnlU_nding System _______ -

$180_00 ___",.11.,.,080.0050~~lInd roLls, JO ft, 314" din_, copper-~lad ____--I f-__,,6f- EA 
250 LF $2.50 $625.0051 Stranded bare~copper cond~cl()r, 4 A we ---="'I-~----+--­

1---4-­-+---­ -+-_...-fc-~--
---I---­ ___ Cunduit System __--l.cD~-.8430 I----f­----­ -

__-4__.Rigid stcel conduit -_. ---: 
200 LF $12_00 S2AOO.OO52 __--'3.1.4-inch -----­

$14.00 $1,400,0053 l'lnch 100I-"L"':.'--1-_--+--­
_____PVC COIl~Ult, Schcdule_40 --1--­ --­---+-­

600 LF $10.00 $6,000_0054 [ 112-inch 

I-­ _ _______HOPE (1Iigh-densjty_yolyethy.~k~"~'I,--_ _____ _ 

1--_ 55 2-inch ___ 1--_-'1 ,000 LF $-~ 

--­ ---­ -~ 

(~(_,"_d_u,_'_ors & C,uoblc ' ___ 0-8430 -­
--1--­ All cable s!ng[c_~()nductor> stranded copper -­

1,500 LF $090~56 t----I 2 A W.0_,__ ____ ___ -

57 10AWe 1___ 500_L_"_ -.~_I_l-?~I----_-___.-I---
$2,20 $4,400_00 581--_~_AWq ___ .__. ___ __ 2,000 LF_--1__ 

59 110 AWe ____ _1--_ +-­ 400 LF _$2.9..Q.j-_ ___$1,160,00 

I-­ ._.. -- .- -1--­ .­ -
..__ Electrical Service Equipmcn~ __ ___ _____ 0-8439_ ____ ___ __ f­ .__ ,,=-= 
~ _ P:llc-lllOunted tr,msformer: 1_00 kVA, 13,8,kV-480V __ . __ _ ___I ~ $5,000,00 f­ .'!.5,OOO.00 

.. ·­ •.C -._=
61~!etersocket, NEMA 3R, 600V, 3-phase __ _ _ _-1---_ 1 "EA"---I-_ $1,500_00 1--_ _$_I,J~~~

-­

~ Safety s"';llch, heavy-duty NEMA 3R, fusIble ___ t--­ -I-----­ _I~A $1,(~O_O_.OO_. __. '_'_-00_0.00 

f-­ -

QUANTITIES PRICES 

BY CHECKEDCHECKED:t:, ~ I 

'I1ik. Schuh 

IlATE PRKPARED PEER REVIEW DATE PREPARED 

4n6ffl4 08117104 



SHEET '3 OF nESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage OptionsBlack Rock Dam and Reservoir 

Large Reservoir ­ Active Storage= 1.3 MAF 
REGION PN IPRICE LEVEL: AppraisalRelocation of State Highway 24 
FILE: r _IIJocum,n" and SCl1ings\b""nottelDesktop\Dlacl RockIBl",t Rock 

Rcvi,iuT"~B['ck Rock D',m t.3YlAF Rev l.xl, I~Ulnrm""SH24 - Civil 

CO[)~ QIIA~TITY UNIT UKITPRICh 

-1--+--­
------I---+-­

____ ~!J_!ighway Relm:~ti(Jn (11.8 miles) --+---­
1---+-­ -+---CC+--f $3,000.00 $840,000,0ICle~r roadw~Lalignment _______ __+"D,8",,40"--l___ 280 AC 

____+-_c',I"'Ex~avalion from borrow ______-1--"08140 1,000,000 CY $J'~_5"0-l-_~3,500,~ 

$5.50 $28,600,000.0 _____} Excavation for roadway (asslJ_ll!e 70% _~?ck material) 08140 5.200,000 CY 

----+--+­
08140 5,900,000 CY $1.50 $8,850,000.0 

________ 081~9 150,000 TONS $16.00 S2,400.00!lOC_~ I-'urnioh a~d place hase course malt:ri~l! 
97,000 TONS $60.00 $5,820.0000 ___I----"'I'f'urmsh and place nsphalt concrete _+-"D"8,,14,,,0'1-_ 

---­ -

D8140 $30.00 $1,740.000,058,000_1-_~L~c~--1-_ 
---::­ ---­

D8140 1,800 ""LP,-"-1-__ $200,"_OO~_ $360,000_0 ______8 Furni'>h _'~~ld illstalll!li~~ellaneous pipe cu!verts 

As~ume 60'lIlch-dinmeter, wt/ft=l00 Ibs/fL -1­
--­----1­ -1--­

--­

_ 9 RemO\'_~ Exis~~g Transmission Lines _--1_D",8440 7 milc~;-I---,$,,5q,000_:Q2.~ ~}50-:22M(-
Two 1 l~-kV II-!!:arnc wo~~-polc___ -1---­

_li~le~, 60·fce! opart_ -­-'---­ -

954 AwG conductor 
----­ --~ -­

.--_.- --­ -~--
10 Construct Transmi>~lOn Lmes _ 084~_Q..,-- _ 12 miles $375,000.00 ___ $4,500,000.0 

--­ .--­ - 1---­ -­
-_._-­

954 A WG conductor 
-­ - - ---­ -f-­ -

_______ -­ - -C­ -­ -
___ ~ I Insta11ncw b_uried fiher uptlC lIne along new SH24 RO~ _D-8120_ ___12 miles $30,000.00_~ __ $360,000~ 

_~~ume?handl!nexistillg1me. ____ __ _ ________________________ 

-­ -­ --­ -­ .- -­ -­ -­ --.­

-f--­ I-­ --­
---­ --­ ._-­ --_. ---­ ._­ - - -

-­ f­ -­ - - -I- -f----r- ­ - f­ - --­
--­ t-­ t-­ ---­ -­ - -
- -­ f--­ --­ - ..­ - .- ­ - --­ -­ -­ -­ --­ -­ -

---_._----­ -­ --­ -­ -f-- --­
--. -­ --­ - ---­ --­ I-­ '--­ --­ I-­ -­ -­

S1l24 Subtotal $57,320,000.0 

QUANTITIES PRICES 

"y BY CHECKEDD'D.0!~ 
Anne PJ,,,I 

IIATE PR~:I>AREn pif.R REVIF-W DATF,PREPAREIl 

41241(14 00111104 



Black Rock Dam and Reservoir 

Small Reservoir 


Active Storage= 0.8 MAF 


Field Cost Estimate 




SHEEr , OF 19ESTIMATE WORKSHEET 
BUREAU QF RECLAMATION 

PROJECT'FEATURE, 
Yakima River Basin Water Storage OptionsBlack Rock Dam and Reservoir 

PN IPRICE LEVEL: Apprai<;alREGION Small Reservoir - Active Storage= 800,000 Acre-Feet 

FILE: C\Documcn" and SeningslbvanottelDesk{op\Biacl RuckIJlJ"ek Rock 

Revisio"'\lllbck Rod Dam 0 8MAF Re\' l.xisjSummarySummary Sheet 1 of 3 

CODE Ql 1,\NTJTY UI"IrI'RICE AMOU'f 
UCSCRlI'TIO.'i 

-- -- r----+-­
-I__fE~·'~liI!J.!Ite Workshe_et~ Identify Three Dam TJ-:pes 

Dam])pe 1: Concrete-Faced _~ockrul_cD,""m,--___-+ 
__ Dam Type 2: Cent~~I-Core ~oddill Dam 

"am 'I'YI!!..3--=_ RuUer.C::ompacted Concrcl£.parn _-----1---\ -1-­

DAM TYPE 1; CONCRETE-FACED ROCKFILL -f---
Incllldes foundation treatment, dam structure, ---1-­
riv~r outlel wurks, and rclocati_on of Slate Hig~way 24, __-+___ 

$621530,800_00 IDam 1 Subtotal -----1­
--f-­

R_ivcr O~llet Works (~9WI) Suhlotal 

-t-­--t-­  _~20,O~OjRclocnlion of St,lte f:I_ighwny 24 Subtotal ______ 

-I-­ --­--1-­
--­ -­-1--­ -1-- $7'i~,K'iO,800,OO JSUhlOLOI 

--I­
~'j'''' (+1-) 

-I-
Suhtotal 1'.'1 mobilization --f- $79S,t\50,§OO,~.Q .j'=-­

..--. -I-­ --~- -

Unlisted Items .___ 10% (+1-) __ 

DA\1 TYPE I: CONTRACT COST --

COllllngendes lY,f, (+/-) ._}220,OOO,OOO,OO / 

1---­ -f­ .-. -­
DAM TYPE 1: FIELD COST _ _\-_ __ _~~OO,OOO'!l00.~ J·-f­

-
r­ -. 

+-_._._­ ---­
--+-­ - . -I­ --­ --­ .­ .-..1-­

f-­
_. -1-­ -- ..­ . - -f- ­ --­1-­ r--­

I-- .--. --. -f­ -f­
-­ l­ I-­ - - t-----­

.-.-t--t- ­ ._. - --_._­f­

QUANTITIES PRICES 

CiIECKED CHECKED 

DAn; PREl'ARED PEERREvn:w fDAU: PREPARED PEER a};VIE\Yl ( 

ORJI7104 '& ~I(\ o<.f 



SHEET J OF 19ESTIMATE WORKSHEET 
BLJREAlJOF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Wat~r Storage OptionsSlack Rock Dam and Reservoir 

REGION PN IPRICE LEVEL: AppraisalSmall Reservoir - Active Storageo; 800,000 Acre-Feet 
~'ILE: (':1[)QCuments and Setungs\b,,"nOlle\l)esklopIBbck RocklB1ACl Ruck 

R.,·js;onsIIBlack Rock Dam O.8MAF Rev J xl,]SummarySummary Sheet 2 of 3 

COllE QUANTITY I!J\IT t:~IT PKICE 

~----- -----­ ---+­
~--f---~------ --+---­_+-__I"V"A.M TYPE 2: CENTRAL CORE ROC~K~F"II~_L,-___ --­

Includes foundation treatment, dam structure, ---+----1­
river outlet_ works, ~_Ild relocution of 51_ate Highww~,"y"2~4c_---t­ ---t--­ -----+­

~-

f-­ ---­ --+--­ $573,[_J7.1~ ./ 
D~m2 Subtotal 

-~~ ----~ 

-­ -I  
1---_~$79.0?O,OO_O_OO~i\'er Outlet Wor~s (R()WI) Subtotal 

-f---+-~-

Reloo:;ation of Stale Highway 24 SlltJto~"~l____ --+-­
----~-

-f-----­

--l­ _f--_$70_,_,4_37_,_150-.00 ./ 
--­ -t-­f­

---­ --­-
MobIlization -1---+ 

---­ --­
___ $744,437:1'iO':pO I 
__ ~llblotal wI mobilizalion ___ __ 

~-

Unli~lcd Items __~10% (,'I"I~)1---_
-~- --II-- ­

+---­ -~ -­ ~ --I­
_ $H20,OOO,O(jO.OO I 
__~UY~E 2: CONTRACr COST 

-f--­ -­
C_'o_n~ingcll<_;-i_"_-__ 25'1{ (+1-) 

~ __ ~_ _ __ l--~l,OOO,OOO,()O~ j 

~- -­ -I--­ ~---- --I--­ -~-
---­ ---­ f-­ -f­ ~- ~-~ 

~-- -I­ --f--­ ~- - -­ --1---­
--~ 

----~-

~-, - --­ - - ~-~ -~ -

--­ --­ ---­ - --­

-~- - -­ - -­ - -­

~--~ ~- -­ - -~ -­ -­ --~ --­

I-­ -­ --~- --~ ~-~ -­ ~-- - -I--- -I--­ - - - f--­ -~ -- ­
f---f­ -~ - - -­ - -~- - ~-- - f--­ - -­ -­ -
f-­ -f­ - - -­ --­ - -~ 1--­ i---f­ --­ f­ -- -­ -

-f­ -~ ---­ -~ - - - -c- -f-­ ~- ~- - -~ ---~-

--I-­ ~-- --­ -­ -­ - -~ --'--­ -­ I-­ f--­ ~- - ~-- --~ 

-f-­ --~ -~ -~ -­ - --~- - - -f- -I--­ -­ ~- -­ -

QUANTITIES PRICES 

nmCKED ny CHECKED 

1MTE PREPARE]) PEER REVIEW DATF.PREPARED 

08117104 



SHEET , OF ,9ESTIMATE WORKSHEET 
BUREAU OF RECLAMATION 

PROJECT'FEATURE: 
Yakima River Basin Water Storage OptionsBlack: Rock Dam and Reservoir 

REGION PN PRICE LEVEL: AppraisalSmall Reservoir - Active Storage"", 800,000 Acre-Feet 

FILE: CIDocumems ,md Seltingslbv'"MclDc,ktop\Black Rockl13l"ck R,,,,k 

RevisionsllBlack Rock Dnm O.8MAI'Re\' LxisjSummury Summary Sheet 3 of 3 

CODE Ql'A.YJITY UNIT Vl\ITPK1Ch AMOt;.'T 

--------­---+-1 
-----­ -----c-­ --+--­

DAM TYl'E 3; ROLLER COMPACTED CONC~R~E~'T~F~__-+___ ---1---+­ ---+-­
1__-+_~lJCIcludcs foundation lreatment, dam stru~t_"'"~C"_____1 ---­

__1-_-,riyCf outlet works, and relocatjO!~ of State HIghway 24. -­

-­ 'cc$980,58],OOOJ!9Dam} SlIbtotal 

-_.­
-­ c=-c:-------c-- -­ -I----+­ f__"$2,,,2,00Q,000.00River OUlld_Works (ROW2) Subtotal 
-

1--+--­ -1--+­c­ $57,320,000,00 
__ 1-_-t0R~loca!~()n of Stnle High',,,:ay 2~~~~b~10C",1___ 

--+---­ --+--­
---­ ----­ --1--­ --+­

_1-__ I,SublOlal ___ -----­

--­
Mobilization __~?)( (+1-4, -­

-­ --­ ----­
S 1,112,007,000.00 _ ~~tolnl_,",!1 mobilization ---­

1---. ---1--­
Unli~tcd llcCm~,__ ___-"-10% (+I'~-''I-___ \--._ S~7,093,01?O.0.9 

-I-­ -I­ -­ :c­
___..__ ~~OO.OOO,OOO.OO

1-­
--­ -I­ - ::-:-: 

COl1lmg",ndcs __-,,25% _~ r-­ 1-__ __ ___ _$_350,_OO_1_),O_~l.OO 
--­

. --' I-­ -. ---+­
l>A_M_T_YPE 3_,_'_'IELD Cc:?S~"l~'__ _ ,----- $1,550,OOO,OOO.DO 

--'­ -"----­ -

-­ -

-­ - ._­ -.-' -

- --­ - r-­ - --­ --' 
- ---­ --_. - ._­

- -" -­ .-­ -'.­ .-­ --_.­ -­ -­ .- .­

-1-­ .-. -­ - ..--' -. -e- -1-- ­ -1-­ - .-­ - -­
-­ _.+----­ --­

I­ .­ --'-e­ -t- -r-'- I-­ - ..­c-
- -' ­ - -. -- -r--I--- --.­ - .­ -­
-­ .-'-­ _ .. 1---._--­1--­

1--_ L-_ L-.__ 

I-­ 1--­ --. - - -­ .-. ­ - c---I-­ --­ - --­

QUANTITIES PRICES 

aIECKIW CHKCKEDD,Djk& 
1M.TE PRU'ARED ATE PREPARED 

08117104 



SHEET • OF 19ESTIMATE WORKSHEET 6UREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage OptionsBlack Rock Dam and Reservoir 

Small Reservoir ­ Active Storage= 800,000 Acre-Feet 
REGION PN IPRICE LEVEL; Appraisal

Dam Type 1: Concrete-Faced Rackfill Dam 
FILE: C ID<x;"ments and Serungs\bvano((elD~'ktop\llht"k RocklBl.lck Rocl 

RevisionsllBtack Rock Dom IJ RNIAF Rev hl,]Summ"ryDam 1 - CivillStructural 

CODE QUANTITY U~IT U:.ll I'RICE AMOUNT
J)J;.SClllI'I"ION 

--1--­
GENERAL SlTEWORK_________ 

~~\'.l'Ilme n{} dearing and grubbing req,!"C"~,,"d'_______ 

__+_ ,A,_,I',\"""m"" road imp:~)\'emel1l\' and haul roat!.~ are ------+---f--­
parl-.!.)/"n/i'·led ilem;' --------1--­ ---1--+---+--­

----­---j--Ic
DIVERSION & DEWATERING -+--+-­

1---__ II""lime Hroufldwa/er _/:" bdmv excavation -------1­
____+_ AI'I'lime nannal ,I/n:,(/m beds if1:_area ar,' ,d,,'Ly_______ _ -

--+----1­----+­
-­

__I_--,A"'C',I'I"II"I1C comm~m materinl .I'lOckpi}cdjiJ,'",'''c',' ___ _r-­ 1-_ Asmf/le rw,k material ,I'/or:/(piled'p!r reuse 

_ SIOdpil!'.!...'':'ill be Uf~,\'lream. \j'i/hill 1(2 tr~ile oldam ---+­
$2.00 _-"$,,630,O~ I ~~~i9!l, strirplIlg, of dam fOl~[](lali(~,:'____ __I-'D~8~3~12 315,000 CY 

f-­
As.mlll<" tIt'l'll! of I'Tripping 12 mchn or [n,I'

-f-­_____ r-­ A'Mune ,''/ripping It'dl bl:' ~lOckpi/e(/f(),"- lop.lOil use 
$71,100.000,02 Excav,\!lOlI, common, for dam_~~lIndatcioc",--:--:- ____-+~D8312 23,700,000 1_ ,C,Y,-+__ 

___ !--_A,Hllme "bolll 35% of'l'Ofume requires rip,p,ci,,~g___ 

__ _L-___ _/~\,"'me tilie-grGl'!!.d (1m! coorse-gr':/im:ri materia!.,,­____+_ 
will be .I'f'pamre!y .I'{()(~J"l~'i"',"d,-_ _ _____ --f--­ _= ____ _ 

___3 §:,,~a"llioll_ ''''_'_'_for Jam foundmion ____ ___+"D83,12,,+___ ,,7"1IO"+--,C,Y,­ ___$4_'_-,00 ___ '_7_',_.5_0_0_0 

A,.l/lme drill and hillS! in random /omtivn.l' 
--­ - -­

---­ ,-­ ,­ -

FOljNDAnON THEAThIENT-­
!"dl.!!.{e,\" mi,c.J;JlIl1rf~i()n In:'l1/menr, taul1 ;(}ne __ ~__ -1-­ -. --I­ _.­ - -.­

___lre.mmnll. ((m.\IIfidatir~,! groilling. {I!"j curr(jin gf'JIIlill1i _ e-­ - -I-­ - -­-f-­
--I­ -f--­ --f--f-­ -­ -­ -­

_1\'liscclhm~OIlS Foundation Areas c--­
-­ 1-­ -­f-­

QUANTITIES PRICES 

Ci-tECKED CHECKED 

Will Gonlilb tS(J.' f.,~ 7/0/j 

DATE PR~:J'ARED PF£RREVIEW 

4/1212004 Bill EngemOCll 



SHEET , OF 19ESTIMATE WORKSHEET BUREA.U OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Sturage OptionsBlack Rock Dam and Reservoir 

Small Reservoir - Active Storage", 800,000 Acre-Feet 
REGION PN h'RICE IJEVEL: AppraisalDam Type 1: Concrete-Faced Rockfill Dam 
FILE: C:\DocumcnlS ,md ~ettings\bv"notte\Dc_<U(lp\Bl;lCk Rock\Ill.ick Rock 

RevlSion,IIBiack Rock D"m...O.8MAI' Re,· I ~1'ISummaryOam1 - Civil/Structural 

CODE Qt:ANllTY uNif I;J>.:lTPRICE AMOUl<l[lb.Y"RIPTION 

---~­
~-­

~-'---­f-~_+__FFOllNDATION TREATMENT (continued) - -
~ 

~-­
~---­

._ Treatment of s~)~th abutment fault ar<',"___~ - --­ -
--­ ~--+-­

D8312 135,000 CY",--+__$13.0~O+__,$1 ,7~5,OO~\__ ,8'l"E,~xlra rock excavation fur fault treatment -

!I. ~'uml' south almlmi'nl i.I' fracTUred -~-+---\ -
__----::f--~.\.\ume e.tcavale Wi~!l hydraylh: excavator 

~ 

D8312 4200 CY $140.00 __  $588,_~--t-- 9 Dental concrete for fault treatment 
D8312 50,000 CY10 f.urnish/placezonc 2 sall,1 filter d?wnstrcam of plinth +-_ $28.00+~$1 ,~_OO_,O_OO_,O 

~~£ a 3~rllh;cknC\.I, 500' by 1000' area 

1---­ _+_~A.\',\'Um''...:\"_m_'_'_OI~~e a,l" hl'led lIlu/er embaJ!km~,,,,,,___ -­ ~­

08312 50,000 CY $25.00 $1,250,000.0,------l_1 Furnishfplnce z~_ne 3 g,:avcl drain t~!s_ of p"',i""'h"--__ 
f-- II ,Hlme 3 . .I! Ihickne,",I', over zmw 2 filler _ --l--~ 

-\­ .-~--f-~ 1-­f-­
Consolidation G~lUting of ~'olln~ation t-­ ~­

D8312 4,170 EA $75.00 

__ ~~312__ \-~",125,OOO+-",Lf_ $15.00 

__f--_AI.'llmf' 2-illc/~dia. wllenxth"" 30 ret:_'___~ 
~ ~,--:::: 

14 ~:JOkup.~ to grout h()lc_;___~ ~ ___ ___ __ ~2 ___,,4~.170 EA $60.00 $250.200.0 
--­ -­

__ ~5 Prc~~urc gnJllI ____ ~ ____ _ 0831 "2-+ __~ 190,000 CF ----$~~f­  $1,330,OO~ 

__ ~mmej{rolltil!S; process only millu:,' t'nnelll -­ -- f--­
A,\,I/Ime ?_~F per I LF II/hol_<_~ --1­ -~­ -­'-­ ___ 1-___ 16 F~~~~_mJ handle ce~ent for rrcss~re grouting D8312 .~__'_90_,000 BAGS $8.00 r-- $1520.000~ 

t-- AI.llmw f baS perJ.!:__ _ -+­ I-­ ~-~ _. __. 

- -
~ --~.­

J)am} Subtotal 

QUANTITIES PRICES 

CUECKED CHECKED 

Will GOnl."ic> Dill Engemocn 

DATEPRHPARE]) I't:ER REVIE\" DATE PRJ<:PARE]) 

411112004 flill Engemoen 08/17/04 



SHEET 6 OF 1~ESTIMATE WORKSHEET BUREAU Of RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Small Reservoir - Active Storage= 800,000 Acre-Feet 
REGION PN PRICE LEVEL: Appraisal

Dam Type 1: Concrete-Faced Rockfill Dam 
FILE: C:\Docllmems and Setung<lilvallOtlC\I)"ktoplE! tack Rockl[l]"ck Rod 

Revi<L"n'\llllack Rod Dam 0 SMAf Rev 1.~lslSummaryDam1 - CivillStructural 

CODE ~lNIT UNIT PRICE AMOUNT 
DE<;CRIPTIO:>l 

---­--+----t-~ ~-+----I'---­--+--­
+_--I~E~Mu8~ANK.!"IEN~~O]';STRUCTlON -­

Il"_m\ (lrf .\'r:/IiP (1.1' furnish_and p!ace, which \VoHId ---­

_I-_'"'""l'''d~e p_urcha'\'il!gj~()m "On/mercia/ ,I-ires, _____+-_____ 
pr(!('e,\':':i~lg (Jl1sik, development ofq~,,,,,c"")c' ""___~ _ 

__-.-iran'porting/rom stoCkplle,,' "Inquired e!~'avali""'''___-+___ I -+--1­1---­
-----­ ----+----­ -----\-­

850,000 Cy $6.00 $5,100,000.0 22 Furnishand place zone 1_1!pstream bmlw,""kw,"t____ 08312 

___ Con.l'i,\'/,\' oIfo£',I',I' .I·wt'kp_iledj'rom required. exc _____+_ 
___ 1---____''':'ill1ill fl2... mdl',ddam _____ __ 1----1-­

1-­ I__ C{/mpa~'lum 10 6-inch lilis by /(!.mping rolfer -

~ __ __ 23 Fur~~h and plac~ Lone 2 filt,~r_____~ D~3~1~2+_~1,~200,000 \_~C~Y_I--_ $25,0"O,+-_,$30,0_00_,O_OO!2_ 

Salldll!rGl'ei malaml procl'.I',I'l'd commerdully -
-­ ---+­

---+ 
---f­ -

_--l ____(:'ompac!_ed I{) 12-inch layers_i})' wbm/ory_ ,weel_d~mwm"-__ I ~-I----+­
1,200,000 CY 1__~$~23.00 ------.:?~7.600,000-0 ____ ~4 Furni'ih_ and place_z~me 3 d~in __ _I--,DH8C3"t'2_1 

__ ~a-"el/cob/Jlt, material proces.~ed ~'()mmen:iallx '''''''-­___\ ---­ -

dl'l'dop~d (J/!site ____ _ 
~--~-~ 

-f­
__ __ 'fc?mmerciaf, ({.\.IlI/ne 17 mile one-way haul ____ -I--­

____ n!!",!fl('ll'dry 12.i~ch 10'11'1'.1' by' vibrawry ,\'Iee! dr"'<m",-__+­
47,200,000 ___C~Y-+_ ,%.50 $306,800,000,0 ___ ___ 25 r:~rnish amI pla~c 7Dnc4 ro~kflll ______ D8312 

____ pevel{)f'l'Ilfr()m_~asal/_ri"g/',\' su~rounding rcsl'rvoir'___I_ 
~-­ I-­ ~-~ 

A,I,IWnl' (lVer:I!P' I-mile hmd !~) darrl____ 
-~ - -~­f­

/?o':,'k ~;ze,~_ up 10 3~c{ic"c"_C­ --­ f---­1--­
C'()lJIpac!ed 1i1_3~fi layers by vibrarory Sleel drum -1-­ - -

$4.00 $52,600.000.0-~ 
____ COflU:,_,'j'rOlII .I'/ockpik,' o(required ex('avaI!'_"_'__ ~_ 

~-­ -,---­ -

___ ':'ililin 112 m!le ofdam _ _ ______L -'---­ -­

-­ - - --­

-­ --­

__$4,~_ $27,450,0000 
-

~- --+­ -­ - -­ -

- ~-- ­ -­ -f­ -­ - - - ~­ -
_General!y consi.I'l.I' o/'wlIld.llsdl:ildaX-" ___ ___ ~ _~ ___ __ _ __ _ 

Comp(JcredJo 9-inch laYl'r,I' by tamping roller;' ___ 
-~­ --­ - -1--­ 1--­ -

----­ ~ ~­ -­ I--­ ~~-­ ~ --­1--1--­
-­ -~ --­ -~-~ -- -­ -­ -­ - ~~ -r­ - r-­ -­ -­r--f­ 1--­

-­ -~ ~-­ -­ - - --~­ I--­ -- ­ -­ - - - - -+ 
- ~­ ~--­ - ~~­ -­-­ -~ -1--1­ - '---­ ~-

DarnI Subtotal $449,550,000.0 

QUANTITIES PRICES 

BY CHECKED BY CHECKEDD.Do;1{iL
Bill En~cmoen 

D,\TE PRF.I',\RED PEEl{ REVIEW DATE PI{EPARF.I} 

411212004 B]II [:ngemoen 08117/04 



SHEET 7 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMAnON 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Small Reservoir - Active Storage= 800,000 Acre-Feet 
REGION PN IPRICE LEVEL: Appraisal

Dam Type 1: Concrete-Faced Rockfill Dam 
FILE: (' \DOClJjn~nl' "ud Se11lng,\bvanotte\Desktopllllaok RocklBlack Rock 

I'1cvisior"\[Black Rock Dam O.8MAF Re,' Lxls Summary Dam1 - Civil/Structural 

'-cl 
CODE QUAKrrry UNIT VNITf'R1CE AMOCNT

DESCRIPTION 

.. -1---+-_. ------c----.­
CONCRETE FACE & PLINTH CONSTRUCTION --­.-1----1-­ ··f--+-­

---+-_.... ._+­-----­ ---+­
.. ---­ .._+---­

,P);"",,',,h'-___ ---­ ..-\--+ -- -

___+_T'C"'p",,icaililicknf',I'.I' will hI' !.5feet --+-.. 
Width_,:!" nUlg/' jrom 10 TO 50feel -

(jrfmled ancl~~,!~may be flt'etJ...e_d ill poor rock area:"____-+___ 
-+--_.­ ··---1_+_ ,2~'+Fcu_rni ..JJ an?_placc reinforced co[]crete in'JPI,,'"I,"""h___ D8312 10,400 CY $350.00 

29 FUL".ish and place concrele r~inforeement (l~ICY)'--___1 D83,'c2+_c'c'oc,co,co,00 LBS'-l__--"$0,80,1­__,$832,~ 
____ _ 30 I-'urnish!!nd handle cement foreoncre~e(.282TJCY) 08312 _ 2,930 TONS $120_0U $351,600,0 

__+_c3"."If'urni~~ and install grollte~ anch()~, 0831~_+-_-,2"805,,,,090 _L~rC''-I___,$'15.00 $4,275,OOO_oC 

A,','urlu',J -if/ch d!_(lnw/a rl'bar grOll/ed_into rock -
-­

A nllf~u:_ 15~/oot/l'nlllli," ---+-_... 
·-1--1 

Concrete Dt"t:k ..1---+ 
_____ Will ~lry in IliirJ:ne.\,,'.(rom 110 2In'} ---I 

Atljace_nt pand,' will have ":'alerslOp,I' (/1]([ dowe':I" ____ 
..._­ '--­-+-. --c-­

08312 165,009 cC~Y_I-_ $300.00 _ _$49,5QO,Oq~ 

33 Furnish and plnee~yncrcle rcinforcel!lenl _( 1QO#ICY) D8.c3~12+~16,500,OOO LBS $0.~ ___ $12,375,OOO.Q. 

__ ~~ Furni~h ::tnl! ~!-lndle cement for CDllCr~te (_282TjCY)___.. ~__ _ _,_,_,5_00 TONS $_10_0_.00_ __'_4,650.000_0_ 

+---­ .­
.­ -­-f­

-­ -­ .. __.-

MISCELLANE()lJS 

.-­ .. -.' -­ -I-­ -. --I--­
~Imcnt~tioll _ ____ 

.-' -­ -­ _._­

_ A~',l'Umf_l'(lrl !4'un/~\'red ilefl1s 
-­ - - .-'-- .-'.­

- f­ .-.. - - - -f--. ­ - -

T()!' Drains 
- -_.­ '--_.­ -­ -i 

_.­ ---- ._. - -­ --­

1-­ f-­ 1--.- ­ .- -f- .-­ -­
~cleanup and r_!'landscaping _ __ ___ __ ___ ___ __ f-­ - t-- --. t­ .___-

__ f-­ Assume parI (4 un/i,I'le!! items _____ ___ +__ ~ ____ _____ _ __ __.-
- -­ .-' --.. -- ..­ -­ -­ _L --. - I-­ -- C-. --. -

.-. -' -' - - - -.- f--­ - - - - -. ­
_ _I­ I--­ -­ . -.. - - - -. ___L - -- -I--­ -. 1----­
-' ­ D.m-'-S-ubtoi-.-, --'. -­ .--' .--.­ --­1---­-­ --' - -- . - --­

$75,623,600.0 

QUANTITIES PRICES 

CHECKED CHECKED 

Will GonnLics Hill Engemocn 

DATF.I'REPAR}l.D I'EER REVIEW DATE I'REPARE!) 
PEER REVI~)I'J ~l('lrj-C 

4/1212004 08mlO4 



SHEET a OF 1.ESTIMATE WORKSHEET BUREAU OF AECLAMATJQtJ 

PROJECT:FEATURE: 
Yakima River Ba~in Water Storage Options Black Rock Dam and Reservoir 

Small ReselVoir- Active Storage= 800,000 Acre-Feet 
REGION PN IPRICE LEVEL: AppraisalDam Type 2: Central -Core Rockfill Dam 
FILE; C:\Documents and Setung'~lVanou"\[)'''ktop\Bl;lck Rod\1l1a"~ Rock 

RevislOns\jBlack Rock bam O.MMAf Rev l.xl,jSu""m'T)'Dam2 - CivillStructural 

CODE QUAKTlTY l!Nlr \!)\IT PRICEDr-SCRIPTION 

----­
__--I'GOLE"'NERAL SITEWORK ---/--+--­ -­

_ II ,-"um/: no dearing .,!nd grubbillg regllired______+ 
__I-----'A"o-.>IIme road lnll'rovemenr,l:and h9Y{ roat/,I' are -i---+-­

---­
purl (Jflln/i,I'led irem'·________ -

----­ ---­ --+--­ --+­
DIVERSION & DEWATERING ---­
~I!m" groundwater is b,,/o\,' i'XC(1V(lIion ---1­f-­

_ ~1-,~',\'um" nalHral ,Irream bed.,: ill area are dry - 1--­1-­
--­

FOUNDATION EXCAVATION-I-­
-_ .. -1-­ --I-­

__ ~:\',\'U/l1e rock malerial.l'lOckpiiedlvr reu.\e _______ -­ -

~'I"ckpile,\' ~I!ill be _~f).\'lream, wilhil1 1/2 mile v.t dam -1--­
-f---c: 

D8312 320,000 CY $2.00 ~$640,-~ 
_____ A.""w~e deplh o{.lmppil1g 12 inches orleH -­ --­ -I-­

~Ile .I'lril!pmg \Viti_be ,\'/ockpJieri.tvr rop,l'IIil I/,,'e 
-­ __-:-:-r­ ·-··CC 

2 E:l.cavatlOn, common, for dam foundation D8312 24,200,000 Cy ____$3.~ r-- 572,600,000.0 . 
f-­

-­
____ A.I'sl~nw.tine~gramed and l'Oqn-e-grained mater~w"I."__ -I­ _.­'-­

_----------=­ ~e \"'f!!lrtlll'lv .\!!)ckp~ -1--1 
3 Excavnliun, rock, for dam foundnlion 4,200 CY +-__,S32.:Q2..f-' _ SI34,400J!2 

-­ +--1 - 1--­
--

FOlJNDATION TREATMENT --f.­ -­ -
__Jndur/r:\' lI1i,\'('. I;J"~'!!!.lfi(l11 rremmenf, {au!J zone _ .-f­ -

___ rr,,(w.Il{'nf, c()n'\'''-'l!iarior: gnJUring, and (.'urwin, gn~"lin!i _ 

-I­

I­ -

f­ -

$76,086,4{)O.0 
aUANTITI PRICE:; 

CHECKED CHECKEll 

W,II Gonzales Bill Engemocn 

DATE PREPARED PEER REViEW IlATE PREPAREIJ 

411.'.12004 Dill Engemocn 08117104 



SHEET 9 OF '9ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Small ReselVoir - Active Storage= 800,000 Acre-Feet 
Apprai<;alREGION PN TPRICE LEVEL: Dam Type 2: Central -Core Rockfill Dam 

FIlE: C:IDocumem, and Selling,lbvanott.\Desktopllll.ld Rudl81ack Rock 

RevislOn,II[llack Rod Dum 0_8MAF Rev 1.xt<ISuTllln;lrYDam2 - CiviVStruclural 

QliAI"JjlY U:.1T UJ\lTPRICh ,~MOll'"
Dc~t.R1PT1()~ 

--­ - ----­ -+--f--­
FOUNI!ATION !REATMENT (continu~~~)_____ f J-----I-­

__-------::­ !~eatmcnt ofs!luth abutment fault ar~'~"_______ 
[35,000 CY $20.00 $2,700,000_001___+__ 8 Extra ryck cxcawtion for fault treatment ___+ ,D~8,3"1~2 

AI '/line souTh abutment i,I' fractured
f---­ ----1-­

_A_,,·.I_"_"'_"!:'xyal'ale .,,:ilh hydraulic excaval"",,'---_____ _ - --­ -
9 Dental con~rele for fault treatmenl DR312 4,200 !-,C"Y'--je-_ $140,00""-1__ $581(OUO.0 

I--­
__ I 0 Furnis~lplacc zone 2 snnd IlIler do~n5lrcatn of zOilE 1 08312 __~5"'O,o,OO"'0'_l_-"Cy $28.00 _ $] >40~,OOO..Q!.­

!l.1',l'Umf'1I J-ji ~l!ickfl('.I'>'. 500' by JU~O' area.:_____ 

__A_'_"\'unlf' ,\'arne ,wJUr('~ (/.\' {i,I'fed under emb. ~_+-____ .. -­ -

_____ID8312 50,000I I ~~msh/placc lOne 3 gr,~vel dr~~11 dis of zon~ I ,-CY,-\-_~$,25.00 r----_0),250,002:2<: 

___1--___ A,,\'I<mf' 3-jt th!L'knen', "va zrrnc 2 !i11<'Y 

--,----­

--I---fI­
. - -­

$75.00 S375,OOO,Q{)e-_~5,OOCl 

--­
08312 5,000 EA $60.00 

225,000 CF $7.00D8J,,12"-+_ 

--­
_.­--._f-­ -

~6~~_msh and handle cement forpre.,surc groutmg ____ __~;m ___2_2J,000 BAGS .'5S.00 $1,800,000.00 

___ AI.I/IIJ1IC.J bagl'l!YCF_ _ ___ ..__ _ _-1--__ f----f­

r-­
QUANTITIES PRICES 

CHECKED CHECKEiJ 

Wdl Gomales lliliEngem""n Mil ,//71'" 
DATE PRFJ'ARED PEERRRVIEW DATEPKEPARIW 

PEER KEVIE~ 'eJt1 \O~ 
41121:'004 uill Engemocn 08/17104 



SHEET 10 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Small Reservoir - Active Storage= 800,000 Acre"Feet 
REGION PN TPRICE LEVEL: AppraisalDam Type 2: Central -Core Rockfifl Dam 
I<'ILE: C\Documem, and Se[ling,lu"Hnolte\OesktoplDlack li.ockllliack Rock 

RevislOnsllBlack Rock D"m O_~MAF Rev J ,xlslSumrnaryDam2 - Civil/Structural 

CODE QUANTITY usn U:.l r PRJ("E A.\IOllNT
DESCRIPTION 

-----t-­ ---+--­
----I-­

e--,i"",!,In:\ _are ,\(1 Ill! a.1 /umilh and place, whidl would --+--­ ---1---­
I-----j-­ _illdudeJ)ur('ha,I'in/i jrol~!_ comfl!en:ial .1'ile,I', 

J!~(}(:e,\,\'inM omitI', dt've/opment olqua.~ry, o~ _____+_ --­+----f­--+--­
~,~p()nil!gj~m ,rockpi/e.~· oj' require''' f'XcmYlri~:n 

-­

----­
---1--+­-­ r­

7,500,000 CY $8.50 _$63,75<!.,OOO.O~22 F.~rnish an~ place z.::~~~___ ___+-,0"8,,,31'."2c l 
___ Acqllired from '_"lIr('1' 6 mile:\ fro,,!-"'~i<"'m,,--__ -

~~!pG<.'led!() v-inch fili:I' by tamping roUe,-_ ----jl--_. +-­ -­
_~ Fur~!sh and plncc zon~ 2 filter _ ______ _0",83",'".2+-,1_, 170,",000,,+---,C"Y_1 _~ _ $29,250--,--000.0_ 

:\'(mdlgrave/ rna/erial processed commadall}: 

t--­ __ _~___ or d,~~A(lpl'(~~)n.I'ile 

_1--__ __,/comm_ercial, aH"ml' 17 mill' o'!e-way hallf -­
1---_ _1--_ Comp(!0"d to 12-J.nch law/r,I' by vibrator), \'l<:d drllm 

I--l~ FurTli~ and el.lCc zon~ 3 drain _____ 083,.,12"+_,,1, I 70,000 e-~C"Y-f 

~~avefl'-':hbl" mar!'rial p!,ocl'""d (:omm~n'lally or --­

--­
_. -­--+­

-­ -­ -­ -

D8312 41,100,000 CY $6_50 $267,150,000.0 

___!2eyelopedjfom ba,I'alt rit/gn ,\"IIr~oundmg rl'.I'l'rvoir___ . -­-­
__:l-s,luml' (lV(Ta!,e I-m": luml ~o {UIn!___ 

_ L._ RocK ,1;;;1'\' liP /0 3:/~___, _______.. ----­ .. _ . 

._ _ (~'mpae/<,dItl3-J/fayer,I'I!yvibralr~ry,I'leeldnj/n ___ _ _ __ _ --f­ __ __ __. 
___ 26 r~urnis~ and plncc l,9ne 5_course grained random!~ _~~12 ~~50,OOO CY _ __ $4~<.!Q f- 5'i3,400,OOO~ 

__\-_ rO,nCl',!!ofl1 ,"IO,_:k_,,,_'le_,\"olreq_,,_i_,,,,_"_excaI_',_"_i"_,,_ .__._ ____ ___ 

wilhm_i!2_mi/eof'_"_"_m_ .__. ___ __I-­ 1-­ -l---­ f--­
__C!en<,rallvc(Jn.li,I,/"'()/gral'elly,,,,,~ _ __ ___ I­ __ 1-___ ----t-... 

. __C(lmp~,ctl'd i_n2·li ftnl'f.lby Vllmllory -'led drum ______ .___ f-­ -­ -I­ __ __ 
27~~rmsh and e!ac('.!onc 6 lln,=-gl'aiIle~ random fill _____ _ ~~312-1--7,20.0.,000 C~ _ $4 50 __$32AOO QQO~ 

~. __ __ CO!f!.el· from \'IOekpdn (,I r~'quir«f neava/wn _____ ___ -f-­ __ __ __ _ _ __ 
_ J _ w//hillll2mdeoldam~- - -­ - -.-f- -f­ - - .- -t­ .-. -

_ (,<,nerally UJIlI/I/I ofl(wdv'I!lH/( fa} I.­ - - - -­ -­ --. -. - -~ -r­ t-­ -
Compacted to 9-mch layer,,' bJ' tamping roller,~ 

-­ - --. - -.--.- -~-f-- _ .. - - --­I-­
--f­ - - .- ­ -. -­ -1-­ - - .­ f­ - -

-.. I-­ _. - -­ --. ­ - -­ - .-.-­ -I--­ ._. f­ - -
-­ - .-­ ..­ ..-. -. - -­ -­ -e­ .­ - I-­ -- .­ - -

_. - .._-.­ - - - - - - -- -1-­
Dam 2 Subtotal -f--$472,860,OOo.or: 

QUANTITIES PRICES 

CHECKED n-U;CKEJ) 

tJ,J~( t/r]/AWill Gonzale_< Bill Engcmoen 

DATI'. PREPARED PF.ER REVIEW DATE PREPARED PEERREVIE~~ 'O\Or~'i 
411212004 Bill EngemoeEl 08117/04 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 11 OF 19

FEATURE: PROJECT: 
Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Small Reservoir - Active 510rage= 800,000 Acre-Feet 

Dam Type 2: Central -Core Rockfill Dam REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C I[)ocuments and SemngslbvanonelDesktoplHtld RocklBlack Rod 

Dam2 - Miscellaneous R"visionsllBbck Rock Dam O,HNlAf Rev LxI,jSummary 

DESCRIPTIO,", CODE QUAJ\,ITY lI~rr AMUU:'T 

_t_---1~MISCELLANE"O'-'UC'S_____ 

-­
Instrumentation 

AI',mme part ofunli.wf'd ilo1ll' 
-

Toe Drains 

A.".I'U~f" pori oj unlisted item,,' 

-

Site c1e~nup and rela~dscapi~~,-_____ 
-­ --­

____" ,_,/line pa!! o{ Il/!iI,'/e,"d '''","mo'___--­

--f--­ -

-~-

- - 1--­

-

-

-1--­ -­ ---­

--­ -

1--­ -I­ -­

-­ I-­
--I-­ -C-­ -

--­ -

- -­ -­

--­

I-­ --­
-I­ -­ -

- -

-f-­ --­ -­

1----1 I-­ --­
-t­ -­

-t­ -­ I-­ --­
--­ ---­ -­ --~ --.=Dam 2 Suhtotal $0_00 

QUANTITIES PRICES 
CHECKED BY CHECKED 
Bill Engcmoen 

IMTEPREI'ARED PU;RREVIEW DATE PREPARED PEERREVIEW~ z,!(\\ot.f
41121:'004 Bill Eng"moen 08117/04 



SHEET 12 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storag~ OptionsBlack Rock Dam and Reservoir 

Small Reservoir - Active Storage= 800,000 Acre-Feet 
REGION PN IPRICE LEVEL: AppraisalDam Type 3: Roller Compacted Concrete (RCC) Dam 
FILE: C:\Documefil' und Sclling,lbvanone'lDesktopllll,,'" Rock\l\tack kook 

Revi'lOnslllllacl Rock Dam O.8MAI'Rev l_,hISumma,yDam3 - Civil/Structural 

COLlh QUA,\TITY l;NIT PRICE
[)E-.~(-RIPTI()N 

General Sitework, ______ - I-­
___ C~ear and ~rub reservoir area (not required) _ 

R051d,;, baul ro~~l~, lIIstrumenlation, site cleanup, "anw'O-___ ~ +--­
relandscaping included in unhstcd items 

~-r--~ . 
r-----~-~t-- -- ­ DiversiOnID_e'o\"ale~i~!;_during Cons_~ruction,.______ --l--­ -
f---­ ___AssuiI1e groun~watcl' is below excava"'i"o,,"~___ 

_ __A,»umc natural stream bt:d~ in ar~a arc dry_ -+--~- ~---I--
~----~ ---+-­-c---

Fuundation Excavation and BacktiU 
t--~ 

Stnp topsoil rind stockpil~ for reuse ---­ --+-­
Assume stockpi_I_,: common m~terial for backfill _"--___1 ~-

f-_A"","o'"UlJCle stoc~r~lc rock material ~(lr l'iprap an~ erosion protection .. 1-­
_I-_~~sume drill anllshootf()ck for tunnels In_ ROw____1 I--+-~ -

foundation ex,(avation , ____I 
r--~~-t- - ~ ~ ~ , r--­

~~~ Small dam -959" of large dam lound. qualllities -t-­ -­ ...--­ --+-­ -1---> 
__~Tials fur RCC ____ ---J-­ -----­ --­

A~<;utnC RCC plant sct up a.t dam_site and ~ateria"',~,___ -1--­ - -­

----+­
C_,,_',,_,"_bia Of Y~k_i_,,_m_c_i,,:ef ba,ins and have ;" ___ 

~~ -­ -- ~-

haol distance of j 7-18 miles ave. 
~.~--~r-­_ __ _~,sume cement ~~lppcd by rail to fcdi-mix, pl_ant.,____. - - -

that nrc 20 miles nve_ distance ffom site. 

UUANTITIES 

CIIEC~ BY CHECKED 

Doug ~Iamon ~J 
DATEI'REPAIUlD PEER REVIEW DATt:PREPAR.ED PEER REVI~ V\(\\04 

5!tlO4 08117104 



ESTIMATE WORKSHEET SHEET.l3 OF __'" 
BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima Riwr Basin \Vater Storage Optiom;Black Rock Dam and Reservoir 

Small Reservoir ­ Active Storage= 800,000 Acre-Feet 
PN (PRICE LEVEL: AppraisalDam Type 3: Roller Compacted Concrete (ReG) Dam REGION 

FILE: 
C:IDocumem, ""d S<:lIillg,lbvunutle\[lesktop\Black RocllB lack Rock 

Re"j,io,,,IIBlack Rock Dam O,~MAF Rev I.xi,ISummary Dam3 - Civil/Structural 

DESCRIPTIO»; COJ)E QVANTITY U.~lI UJ\ITPRIO, AMOll.\' 

08130 

20,700 EA $50.00 ~~O35,OOO_O 
- -

-­ - -­
--­

LF $15.00 $9,319,500.0 ___ J 1 Drill grout holes - 2-m. _~ia @30 ft !_~gL_____ 621,300 

20,700 EA $35.00 $724,500.OC12 I-Io~kurs to grout hole~_ - -

1,242,600 CF $6.50 $8,076,905J~13 P..':essul'c grout -

_I---"A",,,su~e groutin!L pmcess only minu~ceme~l"-----f 
A......umc 2 CF per I LF o(hole -­

$8,694,000014 Furnish o.nd hanllie cement for_pressure grouting__ 1,242,000 BAGS $7.00 
-

+_~A,=ss~~e I bag pe"'C".F'--_____ - - ---­

-­ - -

Fo,:!ndation Treatnlcnt-Gr~lUt Curtain thru gallery (95%) 08130 
--­ - ---­

EA $100.00 - 56~~cioo_oO15 Setl!P~ ,for drilling: grout holes 640 

Asslll11e 2-inch dj,\. Holes on I O-fool eeIllers ---­ --+--­
LF S15.00 $2,422,50Q:0,16 ~ri[1 grout hol~s 161,500 

--_. -­

640 EA $lOg~+-­ $64>OO~,0-

}23,000 CF $7.00 ~2.261.00~ 
-

__ f-__~s,>umc grouting proce~~ Dnly minus ce~en,'______ .--­ ._-­ --

Assun:!~ 2 CF PCI' I I J-' of hole -­ ._-­ --­

323,000 BAGS __$8_,~1-- $2,584,000.00 

--­ -­

2,600 LF $-~- ~~6.oo0.~ 

--­ -_. .__ . - -­ - -_.I­
_f--- LCHling Concrete for Foundat~un (95%) ____ 08130 

. ___ 21 Assume 6 sa~k mix, 3-root ~I_lick ov~r root~ 

--I:: -­ -­
Dam 3 Subtotal 

aUANTITIES PRICES 

BY BY CHECKEIJCHECKE(;fcl~ 

DATEPREPARJ<:D PEER REVIEW DATE PREPARED 

51tlO4 08117104 

http:SHEET.l3


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SKEET 14 OF 19

PROJECT:FEATURE: 
Yakima River Basin Water Storage OptionsBlack Rock Dam and Reservoir 

Small Reservoir - ActiVe Storage= 800,000 Acre-Feet 

REGION PN PRICE LEVEL: AppraisalDam Type 3: Roller Compacted Concrete (ReG) Dam 

FILE: ("-IDocument' and Selting_'\bvanottc\Desktop\IJlaLk Rock\Black Rod 

R~vi'ions\IBlack Rock Dam 0 S'IIIt\F Rev !,xlsl.~urnmaryDam3 - Civil/Structural 

CODE QUA'ITITY t.:NlT U,<JTPR1C'E AMOl'NTDESCRIVIIO_'1 

--­
D813.oConstruct RCCcD,e"'m"'-____c-­ Assume 275 lb/CY cemcnt'l]iOU5 material - 1--­

f---­ f-­ ASSl:0e 4.0'7: fly ush llml 6.0'0. cemcn~'____ 

__ ~~sumc ~ggregate p!_o~esscd and hnuleu 15-~O ITli~lc~,__+-_ 
Assume cement hauled 2.0-25 miles -­
--­ --­ -c:c:; 

4,1.0.0 CY __ ~_~ Construct RCC le~t section (snrne ns Large d~",m",-___ f---,$,,14~cO.OO__ 5574,OOO~ 

_ Estirnnted dlmel_~,,~ons '" 100.' x 35' x",JO~'___ -­ --­--­
f---"AC"ss~me C(~~VCI1l_ Conc. Facing: clClnellts 

A.<,sumc incorporatcd into thrust block for stilling 
- f-­ -~I---

basIn and control housc 

Includcs galle~y form~ng, waterstops, Contraction _ 

_~!aclllg ~cments, ~ondll1g mortar -

___ Jno grouting) +- -t­
f­ .­ -­ --­ .--­ .-­ . -­ +---­ -' 

--t-- ]0. C~n"lI'uc~ RCC Dmn (C~l!lpletc in Plnce) (Ca',k~)___ ~?,o.o.o. CY S28_o.o. $466,424,0.0.0._0. 

_~ ~rnishandhnn(]!ecem~nt(_138T/CY)___.. _________ 2,290.,500 TO~t-- $?o..o.o. _$2~,1~5,~ 
_ _ __}I Bon3ing Mortar (A%UnlC JI2.inch thick/lift on all Iifls)(75'ft,"J,--+_ _t-_73 I ,250t--S-~ $70..0.0. t---$5 1_:!!!..2.o.o..o._ 

1--­
_ D81~~_ I-­

.--' -f--­ . -.-t­ - -
t--­ 32 Facingclcment-, - sr,pf~rmtx! on U/S fac~___ . __ ___ ~,o.oo CY _~00'~1- SI8,o.09,o.o.o.·o. 

___ _ 3] ~i!lg elemcnts_: slab~ on D/_S lacc__. ___ __ _ _ 219,60.0. CY _$lo.o.,o.D_f--$21,96o.,o.oo~ 

34 r:'urnish nnu handle ccrn_ent (.2S2T/CY) _____ .__ +______ ~12,7Q2..~2~)NS__ f-----$100-00 ~l ,2?O,o.o.ODl 

.--­ ..­ .-' -t­ --­ -­ -­ ~ - -
_~5 PRP_Rcmlorcedconcrctednmcre,t ____..__. __ _____!_2}o.o. CY_ ~5o..~,_ ~525.o.o.Oo. 

_36 A'':;'1!.lllc_1.5f,,2!JI_ll(;k(16o.lbs/CX)__. __ _ _______~16,OC!2..~BS _~ So._go. __$1,292,§o.o..Q9 

_____ 37 ~mSh~~1~~nulccemc.!1t(.282T/CY) __ .____ -f­ ___ ~llO TO:"JS _~2o..Q2.. __$33~o.o.O.o. 

__ .___ ._ ._. ___L _ '--­ _. _ 

_ _ __ 38 r:.~~einfOl'ccu concrete parapelS on da~n crest ___ ______ _ ____ _~'-OO ~~_ $400_00 _ $92o.,OOo.~ 

-­ -- E"limate96,Oo.Oo12bmhu/S,tnud/ssides ___ --' --. --­ -f-­ --­ -­ - -­ --c-:_ 
__ 19 F& Preinforcement ([60. IbS!CY_,__ ___ ___ r­ --t­ 368,090. ~ ____ $0..80. __ $294,4o.o.~ 

______ 40~lishandhnnul~ccmenti·282T/CY_)_ .__ __ r-----­ 650. T~ ~o..~ ___ $n,OOo.,~ 

- -­ --' .-' -. - -'--' - _. -­ -­ ----­ --­

--­ . - - -­ -_..­ _. -~- - - - -­ -­ - - - .­

.­ -­ .-. - .­ - - -' - - f-­ - .­ - - - --­ .­

-f­ f-­ - - ...-­ - -­ - -f-­ . - -f­ -f­ - f--.­
-f-­ .--------_.­ -_.­ --­ - --­ -

- - _ ..- . .- -. - -. - ..­ t--­ - -.. -.­ --cc 
Dam 3 Subtotal $781~006,7(Hl.IH. 

QUANTITIES PRICES 

CHECKF.~ CHECKEn 

DougSt,mlon R2 
DATE PREPARED PEER REVIEW DATE PREPAREO 

5/1104 08117!U4 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 15 OF 19

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Small Reservoir - Active $forage== 800,000 Acre-Feet 

Dam Type 3: Roller Compacted Concrete (ReG) Dam REGION PN (PRICE LEVEL: Appraisal 

FILE; 
CIDocumems and SettLngsllwunottcllksk(oplBlack RocklUI"cl Rock 

Dam3 - CivillStructural Rev;slOnsl[BI"ck Rock Do", O.gMAI'Rev Lx[s]Summ,lr)' 

CODE QII,\NTfTV UKIT L'NI r l'RICE A~lOUI' j 

~~-b---= ----­ -----1
1­__t-__IC,onslrUd RCC Dam (continued) __ _____-+-'D~8"J~3vO_ 

6,300+_~L=F_I-_~$,",50.00 ___",13",15,000,0 

I---~ ~-~ -~-

______ -=--_p-ssume -90% large dwn quantity -­ -c------1c--~ -­

42 FDrm upper drainage gnllery/adils wIthin RCC section 4,300 LF $50.00 $215:000:0= 
t-~ ~~~ -

_____ A>sumc 6-rt wide XC 10-ft hig~_across base of dam__ _ 
~ - -

_ _A~sum~_,Sxmon'i Pand system for 12" RCC lift~ 
~ - - -

--f--~~_ume -90'70 I~ge daln qunntity __ ._____1_ 
-~ 

__~~. ~&I 12-il1 p\:,.(; wntcrstops fur u/s Cds & !l~ng clements ]07,000 LP $15.00 
~ 

A,wmc 135 Cds @ 50·ft centers (90%) -_. -

44 1'& I Crack indllcer~ @ Cd's in facing element.,> 53,600 LF $15.00 $804.000.0 

(i~~~umc 112 L of water~lO!?S and 6 ft wide) (90~/o) 
--~ ~- f-

Simllar to :vIilltown Hill 
--~~ -­I-­

-­ -1---­
45 1'&1_t-1elal crac~ inducer plates .ror Cr1s 111 RCC (75%) __ I----j-- 4, 190,0",0",0+-"Lo"_I_ $~ 

A''>-'L1mc placed every other_"J'""_____ 
~--- ~--c--

~ __S_il!!il.~tu Pueblo Da '"==--____o ---11---~ ~+~-

081)0 

~__I-_ 46 Drill and_shoot 16-fl Dia. for adil _____ [,100 LF $2.500.00 $2,750,000.0l
--·C= 

47~o--,:,~ ami ~lockpile rock (asslIm:: local '>lo~kpi1c) 15,500 CY $20.00 .'5310,000.00 
---­

48~1!.msh and install 2500-1 O-fl)ong x I-inch dia. ~--,J~2,~OO",O+_,LF $60.00 $750,000.0(----f-­
A307, 20K rockbulls 

49 Furni,b and insla!1 sleel 'iets (Wa x48) in_cmwn ____ ___I­ 200,000 LBS ... $4.00 .'5800,000.0 

..__~~~&:Pconcrc~c-i-,,-"d-i-J,-(~.:l.IO') __ ::­___ _+__-c7,3oo C~Y'::-I----,$350.~ _ $2,555.000:.0 

51 Furnish and handle cement (.282T/CY) 2.100 TONS $120.00 $252,000.00 

-I­
(;ruut_adits (S~l!!~ as larg,: dam) _ D8130 

~+--
52 Sct~p5 for dril~ng gmu~.~olcs (2-111 dla hole" 10 fl Clr~, 880 EA $100.00 

_~_!J~le.,> pef_ rcic""''--cc-­ ~.-- -1-­ -­
53 I?!ill gmut~olc5 (2-in _~ia an~ 1.=30 ft) 26,400 LF .. $20.00. _~28,0~ 

_'_ 54g~okllPS10.wuuth()les _ __ 880 E"A'--1I---,$]OO.oO $88,000.0 

f--~~' Pressure grout (grouting pr_occss only minus ~ement) ,5,,2~,8"00,+__CF 1-_~$8.oo r--- $422,400.0 

1-___ A.:;sume ?_CF per 1L!: ofhoKle'--___ 

.. __1-_ 56 Furnish and ha~dle ce_mcnt for pressure k'Touting 52,800 BAGS $I~~--+-
1---__ Ass~me I bag per CF 

~--

-I­

-t-----~. - .­ -+--­
Dam 3 Subtotal $45,530,400.0 

QUANTITIES PRICES 

CIIECKEIJ 

Doug Stanton 6" 6/1/04 
DATEPREI'ARED I'~;ER REVIEW DATF. PREPARED 

5111U~ 0811711)4 



SHEEC.l6 OF ,gESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Black Rock Dam and Reservoir 

Small Reservoir - Active Storage= 800,000 Acre-Feet 
PN IPRICE LEVEl.: AppraisalDam Type 3: Roller Compacted Concrete (RCG) Dam REGION 

FILE: 
C\])ocuments and SeningsID",>notteID.:"kIOpIH I"ck Rock\!l t"cl Rock 

RevlSionsllBlack Rock Dam O_~MAI' Rev [,KlsISummaryDam3 Miscellaneous 

~ 
w~3 e CODE uI\']'r UJ\][PRICE AM(lliKT, DFSCR1PTJOK~§ <,< 

MISCELLANEOUS 

~~ 

Instrumentation 

Assume pa:,:l of lInlis""~d~d~'m~',-__ 

~~----

~-~~ 

-

-I­ -~--­
~~~ 

~~---

-­

--­

-­ -

--~-- - --+­
1----1­ -I­ -

~-~---­ I--­ ~ 
-~-

- -­ -1-­ ~~ -

+-­ -
~c- -­ ~-

~-- ~ - -I-­ ~ 
~~ -­ ~---

--­ -"­ ~-- -­ ~ 

- ~~ ~~ -­ ~-- ~-

- -~~ --~--

I-­ I-­
-~ +­ - -I-­ ~ -f­ ~ 1---­

-~ -I-­ I-­ ~ - ~ -I-­
- - -~- -~~-I--- - -- ~ - -~ - -­1--1­ 1--­

-­ -­ -f-­ ~-- ---­
~- - ~ ~ -----­

-I­ -I-­ -I-­ ~-~ ~- - -
Dam 3 Suhtotal $0.00 

QUANTITIES PRICES 

CHECKED BY ClmCKIID 

DIck LaFond fiJi'O'Jd~ 
DATRPREPAR.]) PERRREVIEW DATE PREl'ARED 

51l1rl4 OIl/171M 

http:SHEEC.l6


BURFAlJ of' RceL AMAliON ESTIMATE WORKSHEET SHEET 17 OF 19 __

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima rul'er Basin Water Storage Options 

Small Reservoir· Active Storage= 800,000 Acre-Feet 

River Outlet Woms for RockfllJ Dams REGION PN PRICE LEVEL: Appmisnl 

.FILE: 
C \Document> "lOJ SCUillg,lb""Tlottc\Dc,ktopIBlock Rocl;\Rlack Rock 

ROW1 - Civil/Structural, Mechanical, and Electrical Roy;sion,IIBlack Rock Dam 0 8),IJAF Rev 1 ,],]Sununary 

DbSCRIPTION CODE QUA~TlTY UKIT UNIl PR1Ch 

~--

I---t-+~-~~--------+---I----I 
R1V~r911lld Works forO.8 MAFOption will be s!ighlly ------f----+-----jf---+-----­

__+__+'"m"".I"k",~~than outlet works si7ed for the I )"M""AUF~O""P"lio",",____+--­ -----1-­
--------­ --~~+----1--I--+--- +----=~-

I ROWI ~o.!:_~ckfiIl Dam" (Comp]~_''''"'"Pd''"'P,p~'''''')'_____ ID81JO _~ LS $79,OOQ,OOQ,O!> $79.000,00.0.00 

____As~lIme co,! is 95% ~~)~_~'il for 1.3 MA'F"O~p~'"iOno'_____+---i---___ _ --~~----+ -
f---­

1 3M"I- (ROWI)Sub"':~1 _ _________'"'"',-.-""'o-'"'",.OO"f­
f---+---­ ~ol <ubto,,,1 ___________ ~__ -""'O'e-__-1-___-4____ __j-__ _ -

R~~"~!..~~'1, of,uDt(Jtal) ____ $79.319,40Y 25 _+______ 
Round (+1_) S79_000,,~'OO~"'-OO"f__--+---+- _ 

~---

--+---~-

-----~-~- -1--+--+-­ - --t--­ -
-----­--r-­ -~-+---

----­--+--­ -­
-

--f-­ ----­ --+--1--­ ~-e__-- ---­

---l----+ 

---­ -I----t-­
1--­ -~----1 

-+----1­
-I---f­ -

- --­ --\--­ --I­

---­

--c-­ -+-­
---­

-

-\---­ --r-­
-f­

-t­ 1--­ --J-­
+--­ --­

--f-­ --­

-

-­ -f-­ -+-~- +----­ --~ 

QUANTITIES PRICES 

CHECKED 

DDug StantUl. DJ 
DATE PREPARF.D PEF.RREVIEW DATE PREPARED PUR REVIEW 

51111)4 08117104 



BUREAU OF HFCLAMATION ESTIMATE WORKSHEET SHEET 1B OF 19

FEATURE, PROJECT, 

Black Rock Dam and Reservoir Yakima Rh'er na.~in Water Storage Options 

Small Reservoir - Active Storage= 800,000 Acre-Feet 

River Gutlet Works for RGG Dam REGION PN IPRICE LEVEL: Appraisal 

C. Illocuments alld Sottiflg.,lbvanotte\DesktoplBlock Rock\Bl;lCI. Rock 

ROW2 - Civil/Structural, Mechanical, and Electrical RcvlMo"'\llllaclll.ock Dam 0 8MAF Rev I xhlSuLmllary 

DE~CRIPTION COl1lo QUANTITY liNIT UKIT PRKE 

r--­
____+___ R.:::~r Outlet Works_~or 0.8 MAFOption will. he slightly 

I-__-+___~mallct' than outl~t works ~iled rOT th~.I.JMA~ Q(:tiK",""c,---J----CC 

ROW2 for RCC Da!ll (Complc!c~ID"d""I""p,la,,,"),--____ D81y30"-+___-'+_LoS"-' ::.~2,ooO,OOO,00 522,000,000.00 

AS~UI-.:U;Eost is 95% (+1-) co~troT IJ MA.(~_'O'PTI'Ki"",,'-___I_---J­ ___-j_______+  _________ 
---+­ -------­

$23,384.515,(1)1_ -.. ___ I-_--1I"J}M""'A~'""uOy'"""' ~;w"',,,,"'"w,l, -+---l---­
0;1, 01 ,ubtot"l __________ 

Result (~,\\, of ,ubtotal)' S22.215.289,25 

$22,000,000.00 

---­

r---­
-----f-------­

, 

---------+---+---+-+----+--­
----------------1--­

--------- -f----f----+ 

~I-f------~~======+==t==j==t====t=~~
----l-----­ ----­ ~----

f--­ --­

----------+--+---+----­ ----­
+---1-----1----+-------­

t------­
- -,---------+-+----1---­ -­ ----­

-­

--­I 
-­

---------+­ -

r--+-i----------­ -
-­

QUANTITIES PRICES 

CHECKE~ CHECKEll~) 0 
Doug Stall"''' 

DAn:PKEPARW PEERREVlEW DATE PREPARED 

SllI04 O~/l71{)4 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET IS OF 19

FEATURE: PROJECT: 

Black Rock Dam and Reservoir Yakima River Basin Water Storage Options 

Small Reservoir ­ Active Storage= 800,000 Acre-Feet 

REGION PN PRICE LEVEL: AppraisalRelocation of State Highway 24 

FILE: C;IDocuments and .~ellLngs\bv;",oue\Ilesktop\Hlack RocklBlad Roci; 

SH24 - Civil Revj,ion,ljBlack Rock Dam O,gMAI'Rev l,xhlSLlmm.uy 

DI:'SC'1I.1PT10K C()[)h 1II\jj'PR1Cf; A).1QCNT 

~­- +-­
--~--+- -I-­I­

~~_lli~_w_"_y_RelO_'"_t_;"_n_(1l_.8_m_,'lesl ___ I--~­

---+-~ ~-­
D8140 280 ~ $3,000.00 .~840,OOO.O 

_ ~40+-,I",.0""OO,OooO"Oj-'C".Y S3".S20+__$3,500~ 

__ ~O _5_.2_00_,000 _C_Y_ __ $5.50 1_--,1",28",600,OO_~~ 

-j-I­
4 Cnmpaclmg roadway embankments (subhase). 08140 j,900".OO",0+-,CY -+__ >$,I",.5",O+-_ $8,85.9-,-l!22:QE .. ~-­ -­ - - .~--­

5 Furni,h and place base course material D8140 ___1_5o_.000 _T_O_N_'_ __--"$~[6.00 $2,400,000.0E C ­ -­ .-~ '--­

__1--___ 6 Furnish al!.d place asphalt cUEcrete ____ D8140 97,000 TONS _ $60.00 $5,820JlOO.O 

-t-­

D8140 ~_5_8.0_0_0 L,,,F+_ $30_00 $1,740,000,0 

-I­ +-­
8 Furnish and install miscellaneous pipe culv~rt<; D8140 1,800 LF+_ $200.00 _$360,0~Q..Q-[-'-­ ~-. .._­ . 

A~sume 6O-inch-diam~ter, wt/ft.= I00 lhslh. 
~I-­ -I­

-­

---~---c 1-­_J 1{_~mDve Existing Transmission Lines ~__t-='D8440j------__ 7 miles $~O,OOO_OO S350,~
I-~ 

Two 115-kV H-fram~ wODd-polc 
~­ -~ --­ --­

lines, 60-fect apart ___ 
-I­ 954 A we conductor 

--­ ---­

-~­

10 CUll'itruct Transmi,'>ion Lines _-1-"0",8440 12 miles :~37),000.0~O+_~'~·4~,5",,00,000.OO 

TWll 115-kV H-frame wDod-polc 
I-~-­

-~--­

--t­ --+-~ 
1-­ --1-­

_____ II In,[<~~,---ncw ~u!-icd lib~_~ypti<: line along new SH241{OW ])-8120 mlle,,_+__".tclO~,OOO,oo ___1_3_60_.00_00_ 

A'>'>ume abandon C),.i~llIlg~ 
--­

I--~­ ---­

--+---­
1---­ .~-­~--+ 

--+-----­
I­ ~'I---­ I---+-~~ 
~--I-­ ~---­

[--­ --+-­ ~---+-~ 

SU24 Suhtotal $S7,320,OOO.IH 

QUANTITIES PRICES 

BY CHECKED 

nAT!': PREPARED PEER Rl>....'Il:W loATE PREPARlll 

4/24104 08117/04 



Black Rock Outlet Facility 
and Outflow Conveyance 

Q(Conveyance)= 2,500 cfs 

Q(Power Plant)= 1,500 cfs 


Field Cost Estimate 



_____ _ 

----

--- --

----

----------------- --

--

---

________ 

--- ---

--- --

_________ ______________________ _ 

---

------

---

------- ---

SHEET 1 OF 18ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 

Black Rock Assessment Study Yakima River Basin Water Storage Options 

Roza Canal Powerplant, Bypass, and Switchyard 
Outflow Conveyance System - Q= 2,500 cfs REGION PN IPRICE LEVEL; Apprai~aJ 

Powerplant Design Flow - Q= 1,500 cfs FILE; 
C:IDocumem, "od SeltLngslbvanone\DesktoplBlack RockIBlack Rock 

Summary R."isiongllHR RO/.a PP 1500 Rev 1 ,~lslSu"'mary 

CODE QU~"TITY L'Nn U~IT PRICEDESt RWllOI< 

~o!? Outflow Conveyance System sIzed for 2,50Q.cfs. 

f_---+---t-R,''"nl-c;:ana! ~~~erplant sized for 1,590_c[,'_________t---+-----i-­

As~u_mes full Q goes through Powerplant. f---+-----J_ ____ 

____~~~:r~i~e Deliveries by Canal Op~ion. 

Row North Deliveries by Pumpin~ PI~.n_t. 

-------------+-+---­ 1-----1 
";,, .Rinck Rock Outflow Conveyance Subtotal $306,402-,6_~~~ I 

Plant" Civll~~d-S-'-c-"'-·'-"-raCICSC"Cb-',,-"C,c-----_-.-_-_--_-_-_-_-_t-~_~~~~t.~~~~~~~~~~lC~~~--+-----f_ ..-~2I,069,65O.OC I 
---+-­

Plant - Mcchnnical Sllbtolnl $77,995,ROO.O ,I 

Plant _ Elcctrical-S~h;~~;l------------------+----t------+---t------f---i4:f171 ,O:>:5J)( if 

---------------c-------+--+---+--t--­
Sw~,=-~~rd & Tr~smi""i",",L=i"=c=S=",b.='''='=",'_________t---+------t------ ________tt---,S8,7,4,."OOO.OO .J 

---------------+--j---j---+--­

-------------------+--j-----1--+---1 
Sl_,b_IO!.<~ 

Mobilllation +1­ 5% $21.000.000.0 .; 
-... ----------~"----+---+----1---

Subtotal wi mobilii:ation ------ -------I--+---t---+-­
1--------------- -----
UnlIsted Item, +1­ 10":1, S38,580:8~ I 

-----------------+-­
CONTRACT (:05'1' ._. _______.__+~$4~7~O.~OO.~,OOO,o( ,i 

----:c-=:-:-: j
+/. 25% _1-____i-_+___--l_,,$,,120,OOO,OOO.?<J 

---f;ru--LD--CCC--·-·------------+--­
_$590,OOO,I~ /OSI ------f_----j-----+---+I---­

--------------+--f---- -- ---­

QUANTITIES PRICES 

CHECIiliD D. Donaldson foil· CHECKED 

ElLzallelh Tr,w 6rJif ~/dA 
DATE PREPARED PEER REVIEW DATEPREP,\RM) I'EER REVIEW 

./y08117104 

http:tt---,S8,7,4,."OOO.OO
http:2I,069,65O.OC


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEETJ OF 1~

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System ~ 0= 2,500 cfs 
REGION PN IPRICE LEVEL, AppraisalPowerplant Design Flow ~ 0=1,500 cfs 
FILE: ClDocuments and Scning,llwanotte\Desklopllllad RocklBtack Rock 

Black Rock Outflow Conveyance Re"iSlonsl[BR RolU PI' 1500 Rev 1.xlslSummary 

Dr,"CRIPTIO" CODI; QUANIll'Y U"IIT U"II1't'R1CE AMOU"IT 

f--I­ ----­ -----+-­ ---+---­
_1-_---j'CA""n"struct Intake Structure with Fishscreens --+----1---­

Assume single lev~1 intakc at Black Rock Reservoir_ ----+-­
As~~_me Top of Dc~d Pool (£1 EJ. 1500.0 --t---f-------­

----­

Cil'illStructural -----+--j ---f--+---­l-
f--­ ----­
1___-+___lstructuraI Excavation and Racklill___________-'-­ -------1----1­

--t----ct­ __ As<;umc top 5 feet of excavation i, com~on and Ihe remainder is rock -:-f-::4-----c-I-------l 
I Excavation of common materials for structures 08120 1,700 CY $12.00 $20,400.0

-

2 ExcavatIon of rock for structures (drill & ~hool) 011120 I,O~00'-l--'C~Y'--f_--'S4'C5,,-O,,0'f---,,$4C>5cc-O"'OO'"-0"'1 
1­___-+_____ -,\.<;,umc no backfi,,,11,,_________ ---1----1----+­ -­

-------­ --+--+--I-------l 
1--­ --+--1--­
---+--+---­ --­ -----c---:-­______, --1---+--+-------------

Construd Fishscreened Intake _S_tructure (incl. Manifold Encasement) --=-+---~----
3 Furni~h, X,:!:m, amI place reinforced concrete (l'c=4ksi2 08120 1,500_~'.:_ $400.00 $600.000.00 r----­
4 FUl"Ilish an_~_p~acc concrete rt:_inforcemcm- (I IO#/CY) 08120 16::>,000 _r,,_BS~t__---:-=-S~I~O~O+___SI6~~~.0 

5 Furni"h and hantlle,cU·cAm,'"''',_____________ 08120 423 TOKS $150.00 $63,45001--­ -
-------­ ---I---+--+--+-------l 

----------1--+-­ -­1---+--+-----­
.. _-­ ------­

--­ --------­

-----_._--­ .. 

------+--+---I----~- ----t------j 

-----------­

-----------1--+-----+-+---+---1 
--1---1--1---­

--­ ---1---------­ ------­

1---+-+-------­ -
----------1---1-----1-------­ --­

------I----------------f---f----+--f----+_ -
----+----j

t----t------t----------+------1--+--+---+ -­
---------------------1--+-- -1---­

..... _---­ - ---- ------­ ---------+--f--+---+--+-­

Sheet Subtotal 

QUANTITIES PRICES 
Dick L,jFond CHECKED BY CHECKED 

613~)4 ~_/{.aI/,--
DATE I'REPARED PEER REVIEW DATE PREPARED PEER REVIF~_ 



BuREAU Of RECLAMATION ESTIMATE WORKSHEET SKEET 3 OF 18

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - 0= 2,500 cfs 
Powerplant Design Flow - 0=1 ,500 cfs REGION PN PRICE LEVEL: Apprabal 

FILE: C:lDocuments and SCllings~wano((elDesktop\Black Rock\B lock Rock 
Black Rock Outflow Conveyance Revi,;onsIIBR Roza PP J500 Rey LxlslSummary 

,(-:1; 
~5 ~ 

DESCR1PT1OK ('Ol)h QUAWITY l.'NIT t.:N1TPR1CE AMOUW 
>~2, <• 

1---1---­ ---1-----1 
________ Con~truct Intake Structur~ with Fishs ..,.,..,.~.m..,_____ 

----1----­
Mechanical 

------­

-----­1---+--­
6 fish SCI'C<:I~,_ radius = ?O_~t, 90 ft long half cyli[]der shap"'-­__j-'0,-,S.4..I"O+ __ ----1---1-----­

struclUral steel wci!I~t 104,000 LB~_+_---"$4=.o"0-l--_-_-_-_-",$4",,,6.,"6o,,occ·~"I 
s~~ll[]less steel weight __ I-_-"70~,OO,,,O+~L",B,S $15.00 f-~950,00Q:.~f--­

r--­ -­ --------l-­ ----1---1-----­
7 Air burst clca[]i~g system,_ ?50 psi working pres<;urc 

-------:---c:+-~:_:_:_:_:_:l 
a. 30,OOQ_;;-alloll receiver tank 60,000 \-'L'C'B":S-t_---:"$4"'.OO""-jL_-"$'"24"O,,.OO':""0""l(]( 
b. Air comprcss()r_U_l~lIS, each 30 _hp, 87 crm @ 250 psi _____-'1.~2~00'-l-~L~B~S'-l_____ $20.00 $24,000.0 

@ 600J~~_eaeh, two reqlliredf--­ ---+---1­
c. 6" Jia. piJli~~and buuerfly valves (<;lee~ ___-1-­__-1--_--",0,000 LBS $7.00 

---cc-----­
____8 Bulkhead gates and frame<Jguides (sleel)'-­_______-lD,uc-84}O 144,000 LBS $4.00 $576,000.0 

____t-__I""as'"sume'i four - 10' by__~O' bulkhead gates) 

------­ ------­

-----f.---­ -------­ .----/--+----+-----\ 
·--1------­ -----+-+--­ -­

-----------­ -----+-r------I-----j 
1­ - ­1---+---11-----­

---------­ - .. -----+-f_-+---­
-----+--1---­ --­ ------+---1---­ -­
1---­ - -----------­ -­ ---1-----1-­
1----1---+­ - -­ -----+---1----1--­
-----+---1-------­
--­ - ------------­ -­ -----~=!=t==:t:===_---

---­ ----------­ ---­

--- ----I----1----1------------f-----1 
1---+-+---------------­

- ----+--1------­
----------------+-___+--+_-+--f-­

t- -t----t----------+---+--+--+----\--­
--------­

- -----------;-;~~c__---f_-+--___+-+_--+-
Sheet Subtotal $2,376,Ooo:iK 

QUANTITIES PRICES 

R. Christensen BY CHECKED 

DATE PREPARE)) PEER REVIEW DATEPREPAREO I'EERRE~ 
611104 08117104 



 

ESTIMATE WORKSHEET SHEET • OF ,8BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - 0= 2,500 cfs 
Powerplant Design Flow - 0=1,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: CIDocument, and SC11ing,\bvanOllel[)csklopIBl"ck Rocklllinck Rock 

Black Rock Outflow Conveyance ReviSlon,IIBR ROl" PP 1500 Rev LxlqSuntma,y 

,,," 0 E< pr,sCR1PT10N CODE Q\lAl\T1TV UNl1'PRlCE AMOU.~I> 
<"~ 

< " 

- ,--------­
_______f-_-tCcoCnC'"t'~u=,tcT=u=·c·",':IC_ ___________--'___ ____ __ __--'-____--'-_______ _ 

CO~s!~!_90,000-ft long, [7.oo-ft finished diameter, 19.?:Z-fi minimum bore diameter, tunnel in rock. Tunn~l_~~____________1 

excavated with ~~_M and drive_n~hilL Water problems will be minimal. ~~nnel has three fi~~~pport reaehes_ 

----------­t-­
80,600-ft long unrcinfOfced ~()ncrete liIl~d"-""~'_'_h-------1I-c-c:-c-t----:-c-cc+-, ,­

-----,~ 

') Excavation D-S140 SO,bOO If $1,200.00 $96,720,000.0--­ --=:"-'="--~--=------r~==t-~=t~-+-~=+_~==j 
(907,ClQq_~!:, appr II eyfl!) - -------­ - -

10 Furnish and pl~~e_u,:reinforeed concrete tunncllining D-8140 229,000 $350.00 $80, I 50,000,0'Y -­t---­
1--­

II Cementilious mmcrials for concrete tunnellininL___ D-8140 64,600 Ions $100.00 ___ $6,460,OOO.1X
-­ -

1_-1-- -------------:-cc-C---Ic:--c=t_~~+cc~t_____:c=+cc---:c-:==c:l 
12 Furnish & install 3/4-in dia, 8-ft ~()ng r~~ck_ ~o!ts D-8140 642,000 lin fl $55.00 ____ $35,3IO,OOO.cx: 

-------------+--+cc-­--- --­ -

t---r---------­ "" ----I---+---+-+---+_ 
1'2",0,00""'-"r'~I"O,'g'-""oi"'"rO","""d,,"-O"'''".''U'"' ,I_i,","d "u"ill,.h'-______+ ___I-____--1___ ~--- ------1-------~ 

f----­ 1Jf-_ Ex~valio12_____ D-S140 2,000 If ___E,_?!-l_O.OO $2,400,qg~ 

(22,500 cy, appr 11.. ~yilQ__________+--+----+_---1I_----+--­ _ 

Purni~h and place rcinforced .::~~cre!_~_...u.!l!:l..~,1 "Ii_'_in,g~___ ...Q:.~140_ _~,?~~ cy $35_0.00 +__-",1,,,9.9 ,l ,5.0.0.0"1ct----t--14 

---------c-c----~c__-_+~+_-~+____1I__~~-_c,-
15 Ccmcmitiolls materials I:?~_cyncrdt: Illnnellini~L______ D-8liQ..r---,_~I",6,OOO~t~'",'c'c·+_~$,I"J"O",OO" $20S:~ 

t---I__ccl-~~--c-~------ - --- --- ­ -----c-cccl__----:~=1 
16 Furnish and lllstall concrele reinforcement 0_-_81_4_0f-_-,8"1".70,,,,0 -----.!?~ $1.00 ~~1:..7~ 

t---------------- ----------+--f---f---+---+---­
17 Furnish and install ~!r_u..c!~I~_~_yleel !~_~~!1 SUer?_rls D-S140 S28,000 Ibs $4.00 S:>,3 12,000 0 

-------­ ----------­-------___11__--+---+-+---1_-,-­
____ 2-:'I0o-rt long ~leel linell portal rench 

-0---S-140-------;,400- -----I-f-­ --­ $1,200.00
18 Excavalilln $S,880,OOO.OO 

______0_~,390 c~ appr 1..!.5)!~~___ ---------t_--+-----+---+-----I ______ 

-­ --­ - - ~tec1...'!:~~o:!..!::~~er: ---------------­ - -----t------­
AST~_~~72_~r. 50: Sy_= 50 kpsi ~!_=_,6~5_'k~p~,i'___ _+--__1-----+--+----I-­

t­__+_--"~9~2v04~"-'D~i,"~,7~18~"_'w~'~i1~,1~-~'-'-77_'7~0~f'-',_"~9~16_'I~b"~f~'_______ .Q-§~~Q __)9,200,000 LBS $2.00 1---"1"3S~,4~00""',0~00,,."O, 

---+-+---+---+---+­
20 Furnish and place backfill concrctc D-~140 21_J..ClQ. __'::L_ $300.00 

f-----j­ -­ -----------------------­ ----lccc~+_-~+____1t--~___1---- ,.,­
21 Ccmcntitious materials for backfill concrete p"~140 _S:?40 _"_mc'+_--"$"1"200,"00"t___$,7CI,"2c'~OO,0_ 

----- --cc=,c--:~-C-----c-~--+-::-:cc:cIl__~___I~- -­-­ --I__~~ccci
1-__+__2,2+_,F"",'"i'"h,&"~"","",,,,13!'±.::in ,!!~,_ ~-f~ ~ong rock blllts______TOC-"8=14~0"t__"8"9",6cO"0t_"Ii"'cf''_t--"$c5"5",00",+ ~,~~ 

------------+-­ ---­
23 Furnish and install struc{ural s{eel (unnel ~~I?ports _~8..!~0_______-"4.1"5,,,0,00"-1_-"""'-1-__"$4"","°0"-1__ $1,660,_0~~ 

Sheet Subtotal $287,544,000,01: 

QUANTITIES PRICES 
lIill'n,ompson (D-Sl40) BY CHECKED 

:-'"lloa" Nakamoto (O-M420) RIck Frisz, D8420 

DATRPK~:PAREJ) PEER REVIEW DATE PREPARED PRRRRR~ 

5/26104 OS/{7104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 5 OF IB 

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 

Powerplant Design Flow - Q=1 ,500 cfs REGION PN PRICE LEVEL: Appraisal 

FILE: SClimg,l\lv"TlOltcl ments and SetlingslbvanottelDes 

Black Rock Outflow Conveyance 

COllh U~lr U:-;ITPRICE 

I--__+-+_-----~~~ ~~ -----f----_+_-+---_+_-~ ~ 

----------~--+---+-­ -1------/ 
~ -~--- ~--------+----+--+---+-­

-~-­ ---~----------+-~---+--+-----11------­
I----j-+_----c--~--~­ -~ - --

Cllnstruct 530-fl deep. 40_0-ft finished diametcr. 46-ft cxcavatcd diameter, ,haft in rock. 
--__+--F=c='~=="====-====-r==~-­

Shaft wl_ll ~e (ol\.~<lv_a~!l by raise bore an!l slash method (drill & blast). 

Wat_cr prohlcms will hc minimal. Shaft h,~s tW? fmal suPport reaches. 

--- ­-------I-----------~--+---+----1---+­
__ 430·ft ~ec[lunrcinf[)rced concrete lined re_~ch 

D-8140 430 If $17,000.00 ___ ______ __2"­ ___ ~(;"-""'"""ti"O""_________________+"':""""+_---~"'jf_-"-+_-""-""""'"t $7,310,~~~ 
~­

(26,500 cy. approx. 62 9/11) 
-~ 

D-8140 6,450 cy $400.00 S2,580,oog.00
--­ -----­

~ ------f-~~~~~-~~--~~~---~~+__~~+____t-~__t­
______________26 ___<;:~_m!_nJltio\ls materials for concrete shaft lining D-8140 1,820 tOilS $130.00 $236,600_0 

-~ -­ ----­

~~-~ ~ ~---~­ --­ ---~-­ ~~~~­ ~------+_-+---t___+--~­
27 ___ ~\lrnish _& }n_s~a~lJ:-_~n diac_l:?i!.l'?ng rock boilS _____ _ D-8140 21,000 lin 1't $60.00 $1.260,!J2.9~0(

-

------­ ------ ------­ ---­

---­ ~--~-----~c----_+_-+_--t_--j--­
J.gy-rt deep reinforced concrele lined shaft top reach 

28 Excavation 0-8140 100 If $17,000_00 
-

(6. I 60 cy. approx, 62 cy/tf) 
~-= -~='~=~c=c---:-C~--+:-~ 1­ - f----c---­
_____2? ~umi>h and p~ace rein(orced concrete shaft lining D·8140 1,500 cy $4lXJOO $6oo,~

---­ ---­

--- ­ - +_----:c:c~­
0·8140 423 tOilS $150_00 $63,450.0

------­ ~.~~ 

- -- ­ -- -------1--+---­
3 I t--- FUl'llish und install concrete reinforcement 0-8140 18,700 lin ft $1.00 

---­ ~­

=""-t___ ~18,7oo.~-----­

-

32 Purnish & in<;tatt I-in dia, 12-fllong rock bolts D-8140 4,800 lin ft $60.00 $288,000,0 

---f_-­ --------­ ~-~--~­ -­-t---+-__t--~­
-----~--------I----­ ---+-­

------j--I-----------­ ---~-~ ~~---I_--_+_-t_--­

-~------+--+---­ -­
______1---}3 FUl'I1ish and install chain link protection 0·8140 76,600 sq'yd $20_00 $1,532,000_0,---"'"''''t-''''-'''-t_---"''= 

~ ~-------t____+­ -­
I----t-+_-----------­

---~-------+---I~-­ -------j--­ -

---+--+-----------­ ---+---+----+-­
---------+--1­ ~-~--+-­ -­

--~--j-_t_~~__c___c_-____c---~~­ -=c:c::::-;::::c ­Black Rock Outflow Conveyance Subtotal $306,402,600.0 

UANTITIES PRICES 
CHECKED / fi HY CHECKED 

B,ll Thomp,on 

DATE PREPARED PEER REVU;W DATEPREPAREf) PEERREVI~ 

4119/04 08/17104 

{/ 



BUREAU OF RECLAMATION ~ATE _oc_m_ 

r~H'un~. ;T: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage OptiOlL~ 

n'ltfll Conveyance System - 0= 2,500 cfs 
Design Flow - 0=1,500 cfs PN ,j I 

FILE, 

PE'iCRIPTION CODE QUANflIY t:NJr UNIT PRICE ,\MOUNT 

08120 1.440 SF '1.00 $I.440.0C 
, , D8120 75 TONS $20.00 $1.500.(1( 

,I , J6-iooh d'pth) 08120 55 I TONS $10000 

-­ -­

......... 

, a ...phalt concrete surface) 1- 1----­

08120 8.000 CY $5.00 

I ',t 10 Yard (25'1b Strip & Clear) 08120 2.000 cy. $7.00 
- ---­ -­ -­

(i IPlace ;lIld compact-cll1bi1nkl~lcl;t for yard (250/,", Ex;) -­ 08120 500 CY $12_00 

, ,; ,,,0 ,I", i,1 (6·i"h) 08120 4,700 , TONS $20.00 

i. and plac~_asphalt ___ (6-inch) 08120 5,200 TONS $100.00 

._ 'I"on;il"h and install 7-1'001 chain link fence for PP Yard D812D LF . $20.00 ,,,"00<.2.000 ... -

I ,i h ,odio,IoII7-lo", 24-'0" ,ce,,, '"'' ... D8l20 3 EA ,0< 

-. -- ---­ ------_·_----+--1----+-+---1 .­

; Dudu,' 

A"o,"""O to '''' 900, ,I 
t ." . A"ome 10,,1 borrow . 

.'""me 
0 

tt12 F&I i t UIS, .,(H'igh~~I5~ft~1~="'t:I I coffcrdOIllS_ D8ISI2!OE=~2.<'~D8120 ••oooru=~CY!=J$I$15~'it;·~·O·~O-=::~350 SY $15.00 <;;nl~.000~l~.,~r 
"" I ,9·ftdi,.X i ,I 1met,1,i,,, 08120 1.000 Le 

btwn _ WtfFto= 210 lbs/ft. 

tolltrdams and ·t .[ D8120 t---~__"ILL;;S1,:m:OOOfX)+_____i20:oo<wol
... . 

--+--~--+----
-_._--------_._­

.- ._-----------_. 

--11---+---,­

_._------­

.._._--+-_. .­

-----------

DIck La]'"ond 

ID.....TE PREPARED IDAU: PREPARED 

613104 08mO. 



BUREAU OF R~CLAMATION ESTIMATE WORKSHEET $HEH 7 OF 18

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q== 2,500 cfs 
Powerplant Design Flow - Q==1 ,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
CIDocuments and Seningslbvanol1elDesktoplBlack RocklBlack Rock 

Civil/Site Re"i,ion,IIBR Roza PP 1500 Rev I.KlslSummary 

[JESCR1PTro,," CODE lJNlf LlNII PRICE 

1---+-+-----­ ---­ -------+--1----1--+---+--­
1---1-­-----­ -------+--+----+--+---+------­
f----­ ______ :!:~ilrace Channel Exca\'atio"n~_____________+---+----_+---I_----_+-----­

T.O Ground EI. 1176. Assume T_O_ Rock EI. 1150 

c-­
-------1--- -1---1----+---­

-­ - ----t:-----:-::--C----:-::c-:-::c:-:::--~::_::_____c_+--+_-__j-_+--_+_---
1­___t__+Sc·t~ructural Excavation and B~~~I~I (Powerplant &._~ypass)_ --1----1 

T.0_gr_~:~n~_~I.J}J6. Assume '1'.0_ Rock EI. 1150 __" ___ 

Assumc stockpile rock for later usc a, riprap.f-----­ '="='~--~~---I--
17 Common e.>..cnvation for structures D8120 24.700 CY $12.00 $296,400_00 

-I 
18 '3:9_c_~ ~.:<o:.a'y--,-1.1i9.!!J9! s~r~~!~!es (drill & shoot) 08120 22.000 CY $32.00 $704JXJO_00 

- ----­

f-______I___lc9'1'F"'urnJ~h backfill f~_~_lr~I~ll~S (reuse excavation) 08120 6,400 CY $6.00 $38,400.00 

20 Pluce backfill ~round structures 08120 6,400 CY Included nhovc 
- ---­

_21 CompUl;t backfill ~round structures D8120 6,400 CY $8.00 $51,200_001----­
-------1---1---+---+---+-­ -

1----+--c:c---------;-;;--c=-----­ - -

!,_ipe Trench J':xca\'ation and Backfill 
-

Manifo~d e~::.a.~'atio""ci""_'y,"'cd"·_c~:_c=__:_=_c_:c_:---+---I_-----+---f--
_______ ~: T.O Ground El. 1176. A,<;ume T.O. Rock El. 115.COC----+-::c-c:c-+---cc-::cc+--==-+---:-cccc 

22 Common excavation for pipe in Service Yard 08120 18,(}(X) CY SI0.00 $ 180.(}(X).00
------­ -----­

24 ~Ll:~~.,>b~_r!~~~. & comr,Kt hackfill for pipe (local) D8120 11,500 CY $6.00 .~69,(}(X).00 

---­c----- + 
---­--1--------­-------­ ... _---­

-------------­ ----­ .­

Pipe Trench Excav:d~I!'..~!ld l!.an',·k"Ii"II'-________-+__
---­ - ---­

From Tunnel Portal (Sta. 9 I_Q+OOlJ2..Jar~I (SIn. 940+00) 

Assume all C()mm(:~ .?_~c""","'"io."'__________+_ 
- . .:..:c:: 

_________~~l!lmOn e~c~~~1.lion tor pipe D8140 487,000 CY $5.00 $2,435,000.00 

26 ~~~~i,h hackfill for pipe 08140 461,500 CY Included above 

27 Place _~~_~kfill around pipe 08140 461,500 CY $3.00 $1,384,500.00
---­ -

28 <::_ompacl pipe backfrH _<!~~ mcludcd in above items) D8140 36,000 CY $300 $10R,000.00 

---1---+--­ -­ ... ---­ -­

--1------­ --­ - ----+--+--­ -

._--------­ ---­ -

1---1---- ­
----+----­

---­ -----------­ -------,I--__j-
Sheet Subtotal -- ­ $6,289,000:00 / 

QUANTITIES PRICES 
Dick LaFond (D8120) D D~naldson CHECKED 

Lmd" Bowie, (DR140) Nk 
DATE PREP,\RKII PEER REVmW DATE PREI'ARED PEER REVIF.Gv 

614104 ORII7I04 

u 




BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET " 0, _'" 

nURE: ,

IRoza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Inllffl Conveyance System - Q= 2,500 cfs 
IPRICE ,Design Flow - Q=1 ,500 cfs PN 

IFII.E, 
C:lDocuments and Semng,lb"anollcl!)",ktopIBla..:k RockIBI"..:k Rock ,.od I 'j; ,aPP-15)()Re,'1.1, 

t;: " ~ 
.-; :J ~ DESCRtPTION CUD", QUAl<lJ'!Y U:-;IT lI'-1IT PRTcr AMOll'-.T
-' '--' > c C <,< 

----­ -- -­

etC , !In;n,.nd ,W.II; 

A.'>'>umc hmng i.'> I-f, , ,"kk wi #6@12" EW EP, 1.51 ,id, ;Iope; 

, , Ii"',,, DS120 2,100 Cy $400,00" lon~" ,,, "eh""e1 (feo 4 bi) 
, 

'-'",m, I walis 08120 1.800 CY $400,00 

h nnd place concre!e reinforcement. D8120 500,000 LBS $0,80 "" 
, A,wm, 13()#/CY 

, dh",dl",m",' " D8l20 1,085 TONS ;"" "" I 
---­

, ,-­

I 
,3 I D,,20 15,500 CY $5,425,""",N" ",," Dbee 

3' plnee ::onere!e _ reinforcemenL I D8120 II, LBS $0.65 ",'M,"""N 
Assume 120 #/CY

-

3' lwndle cement (.282T/CY) I D8120 4,370 iTONS 1__ $120,001­
-----­ ------ ­ ---­ -

, , I D8120 1S,620 se 1100,00 $I, 

212,5-1" 73.5-1" 42-n liigh , 
, j hCt;:.UJ- walis_

" ""I 
S!epped cDlumn.'> for ",opr'''' 
Buil!-up roof on me!~l_t~of-d~~!-.~:__ 

" -­

--­1-­ r -­ --­ -­

---­

-­

1--­
" -­ -­ -­

- ---­I­
-­ --­ - - -

" " -

-

, 

-

-

I 
~ 

D,ek LaFon,1I" I" D,D&&fl'f,A'.~ (!,,,/ 'I n /"I, 

08/17104 'C1_"'''' 
,'/ 



 

ESTIMATE WORKSHEET SHEET 9 0, 16BUREAU OF RECLAMATION 

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima Rinc Basin Water Storage Options 

Outflow Conveyance System - Q"" 2,500 cfs 
Powerplant Design Flow - Q=1 ,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
(':\Documents and Sc,ting,llw.monelDesktop\Bjack Rock\Biack Rock 

Structural and Architectural ReviSLon,IIBR ROl" PP 1500 Re, I.xlsjSummary 

DESCRll'nOK CQDE I;NITI'RICh 

STRUCTURAL (cont.) ---\--+--­ ---­

-­---j-+-­
-+:------:::­ --­ ------­ -

Cunstru~t_!)~pe Encasement<; ~~ Yard_________+ 
- - -­

37 Furnish, form, a~d place reinforced concrctc D8120 3,100 CY $400.00 $1240,OCX}OO 
-

38 !::~ni.'>h am] p1ac~_ concrete rcinfon.:cmcn'::._ D8120 341,000 LBS $0.80 $272,800.00 
-------+~~~ 

Assume [[0 #/CY 

39 Furnish and handlc cement (.282T!_C 08120oY,-,-'________+_ 874 TONS $140.00 $122,360.00 

--+--1---1­ -

----­ -----­1 - ..--1---+------ ­
-----------­ ---­

Structural Steel _________+__-1____+ ---­ -- ----­

D8120t­__+_c40+-Fc"cmcis~__~~LI_~n'itall structural _st_e"'"I"(p"~;"n,,d~'C'______-1-""''''-1 175,000 LBS $4.00 $700,000.00 
---­ ----­

lnc!u~es__~_~ane girder. rail, and monorJil support fra~~. ___ 
---­ -

Docs not indudc typo hullLlin!1:.!r~~~()rk, 

--f---- ------­ - -­ -­--------+--+--+­
----------+--1--­

Miscellaneous Metalwork- - =-~."'"===-------+--f----
41 Purnlsh and install mi,(':cll,lI1cous metalwork 08120 45,000 LBS $7.00 $3 I ),000,00 

_________In(,:]_Ll~~.~g:r~!~f!.g~.!:,~~h~~_!~~de~s, guardrail, anLi -­ ----1--­ -­

c~ll[e trays - -----1--+-­
-- -- -- --- ­ -----­ - ----+--+----1-­ --­

$10,000.00 _____I___c42+-M~"~'C~'C-c"p~'~""""d2','C""'C';"o'cic"~'""I"""'d""m2'C'-""p~do~'2"____________I_"D~8"1,2"O+-------'I+_cEc'A,-+-_$,I"O",O,O,O"OO~ ---­1 
18' x 20' 

------­

----------- r---t-----t--I----+­
------­ -----+-------------f--+---+---f---· 

---+---I---~--I---+----
1--+--1---------- -- ---­ -----1--­
f----+-+----------------­

-----------­ -­ --1--­
-------1---+---+-1--­

·------1---­ ----­
---------­ ------­

-----+--+---+--­ --+----­
--1---+-----­ ---+--+-----1'----f-­ -1-----­

- --------­ --­

f--­ -­ --+---+---\ 
~--------- II 
Plant - Civil and Structural Subtotal $21,069,650.00 

QUANTITIES PRICES 
Dick LaFond BY CHECKED 

"" J .;n;J, 
DATEPREPARF.O PEER REVIF.W DATE PREPARED PEERREV'~ 

6/5/04 !ll!Il7/04 

o 




BuREAU or RECLAMATION ESTIMATE WORKSHEET SHEET 10 OF 16

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q:= 2,500 cfs 
Powerplant Design Flow - Q=1 ,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: (:1[)"'CUITlCH(' ond SettLng,lb,·"nottelDc,k(opIBI"cl /{oclllll.1ck Rock 

Mechanical RC"isionsl[BR .. RO?a PP L,IXI Rev I.xlslSummary 

llf.S(RTPTIO)"; COllE Ql:I\l\TlTY l))';'IT \lNlT PR( E A.\lOUNI 

1--­
Major Mechanical Equipment -----­

-c--­
____---+-'D,,08420 210,000 LBS $20.00 S4,2oo,000_00 _____ I Turbine Wcigh~. 

CF3 18-8 Sluinles<; Runner 60.80' '""'00.____
f-­

:rurbinc-V~rlical Fra~~is. 52,4,1,,9.H"",_____c­ :'..?7 _27 rpm. 339 ft. _I?csigtl I ko,,,"'--______r­
D8420 EA $275.000_00 $275.000_00 

3 Governor Pr~ssure Tank 8?L9al., pipin¥_____ D8420 _ 7,640 LBS $10.00 ':'76,400.00 

and appurlcnanc_t:s. Look 10 Flaming Gorgef--­
--­

1-----11---+- --------­

. 

1--­
t----f-­

------~--~----f__---

. 

------------i---+---+-+---+---­
- -­ - -­ - ------­ ... 

- ----------­ --­

f----­ --­
--------­ . 

---------+----+--+-f__--­

-------1 
---­ ----­

--­r------~----------~-~--+-~----
----­ ------­ -----1----­

-

---­ --------------1---+----­ --­
Sheet Subtotal $4.551.400.00 / 

QUANTITIES PRICES 

OIECKED CHECKt;()'" 
John Brooks UN V'rlol; 

DATE PREPARED PHERREVIEW DATE PREPARED 

1\1:1/04 08117104 

// 



BUHEAU 0, JlEClM1AT'<JN ESTIMATE WORKSHEET SHEET " OF '" 

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
REGION PN PRICE LEVEL: AppraisalPowerplant Design Flow - 0=1,500 cfs 
FILE: 

[' \Documents and Sening,lhvam)ltc\l)esktoplBlack RocklRl"ck Rock 

Mechanical II.cvisions~BR RozaPP 1500 Rev l_xl,)Summ"TY 

IlES('RIPTlOK CODE QUANI1IY UNIT c:.rr j'RIC~ AMOC", 

---­ ----+---­ --+--­ ----+----­
-I-_--1I<~~nIish and in~!aU tbe following: 

1----­
Stccll'en~tock: -----II--­f­

_____ Sled plate use_dJor pipe fawb"""c,w"wiow",, ____ ...­
l­

1_ __ ASTM A36: ~)!_= 36 kps,,; _______
I-­

_.(.11.11 pip.., ~i/,~s nrc mside diamc_l"c"",,______ _ ---=t===t=~-1-­
4 204" Di~_. 1 15/16" wall, L=4,993 ft., 4265 lbslft 21 ,300,000 LBS_+__~S~2~O~O+_~$~4~2~,6~rn2"O~O~0~.[J()"I1-­

-----­r-­ --~c-__:_c:~ 

84" Di~_, [)/16" wall._~= 492 n., 7~J_7'_"'b,""n'--_____ 363,000 LBS 

-------­ -

- ----­ -----1---1-­
- - -­ f:-c-c--:---c-::c::: --+--+---+----­

S!ainless Steel Stilling Basin f()r Sleeve Val~_c,,",______-+___+-__ 
ASTM 316L Stain!~_~so-,,,,e,e,,p,'"aOle_______r-- -­ --+---+-­

------------------+--+­ ---t----+--­
6 FOllr .. 396" Dia_. I 1/4" wnll cylindrical tank_,_"':.ith haseplate,:_ -j----I------t---­

Each tank _[~eight ,,20 kd __ ________+---+-------+-------~ 
Tolal wcig~t _fur rom tanks '" 1,180,000 Ihs. _____ D8420 1,180,000 LBS $1).00 $17,700,00000 

---------­ ... --+---+--+----­
--­ _ .....r--'--­

________ Sleeve valves with hydra~i~_yperaton; _______ ----I------t----I-- -----~CC=_t--__:--:_=_=::_:cl 
7 Four - 84" Dia. Inlet X 72" Dia. Outlet Valves _____ D8420 280,000 L1!~_I----"'$,lScO,O" 1_ $4,200,000.00 

ASTM 316L St_~i~!e"""'C',,I,ee,'"p"'a,l,e_________1---+_---­
Each valve weight", .72_.,0,0,0_________-+___1-­____+-__ 1 
Total weight for four va~v~s == 280",0,0,0~lb""c._____+---f_----+_--+------_f---­ ____ 

---­ --­ ----f--I--+­
1----­

~pherical valves with hydraulic operators:r----­ ---­ ---+---­
8 ,~~l'VC valv~ guard valves 08420 LBS $10.00 $2,400,000,00 

__ l"_ol~::..~9::_pia. Spherical vahes with hydrallli~ operators 
-­

_ 60.0go Ib,_ per valve 1---1--­ -­

--­ - ----------------­----­

Turbine guard valve 

9 One - 108" Dia. Sp~~ric~I_:,~~~_~~!£~~y"d.,"""w'W;'c""pcE'""'"""'___+ ,D"8"40200+__ .1 "80e,eOoOoO+ .L"",S'-I­__ ",1"0".00"-1-__$1,800,000,00 

1­__---1___+_"1"80,,"[J(),OCI~bo',P,"C'"",'·"'~____________+-________ ----­

----+----l--+--+--+_
-----------+---1----+--1--­ ------I 

Sh~t Subtotal $69,426,000.00 

QUANTITIES PRICES 

Kmhan Nakamoto, D8420 CHECKED CIIECKED 

Rick !'ri_", lJ8420 

D,\TEPRt;PARED DATE PREPARED PEER REVIEW 

5126J04 08/17104 '0), 



, ESTIMATE WORKSHEET """'-" "' " 
roATURE, . 
Roza Canal Powerplant, Bypass, and SWitchyard Yakima River Basin Water Storage Options 

Conveyance System - Q= 2,500 cfs 
,Powerplant Design Flow - Q=1 ,500 cis PN 

jFILE'­
c:lDocumenl; a:~ ~,e~~ng,':~"n(lIlC\l)CSklOP\!llack RocklBl"ck R,,,,k 

, I LI I '\ I, , 

~ ,
r OF. , " " < 0 e 

DL,CRWjjO~ CODE QUA.YIIIY 1I1<IT UNIT PRICE AMOUNI>0: ~ ~ 

._-_.. 

. LBSi: and installingyn", 90-TOIl 1 0-8'10 157500 $600 , 

." ,"C" 

'I i: and Ii Hydraulic elevator ,mi, - S4flO,I I' lO-841o . I 

i 3590 pounds, I!~vd co,31 fl­ -

i 3, ,>p~d 100 ftlmin. 
l-
I-­

guide> ilt Illrhinc (<;tcel) 1 0-8410 ".000 LBS 54.00 
-­

hays or guides and 3 hulkhead gatt:sj 
. -­" 

- - ---­

l. hoist.!,:!r blilkhead gate, clcC_lri~ WiTt' rope, 10-8410 1,500 LBS $20,00 

i trolley, S-l?n capaClly 

-­ -

;, lining heam & I sl""ve valves I 0-8"'" 152.000 l.BS $4.00 

leighl 1~~lYS fo guilies, 2 b~y<; of stoplog,> (~ttel) 

-­

.. IS IC02 High Prl'_~~ure Fire E~~ingui,~ing System: ID-8410 I I..S. 
-

12 - 100#_ SI?rage CyJinoe~s wI control panel 

l<tno ~~]Jpurtenances and 4~~hs, Dr _c--­ I~cll. 80 carhon ~t_eel pipe, valves & fittings1­
---­

I , Systl'.l!l: 0-841() -. L.S.
I 

!:>Firc hose reels '"!! [OOfeetufhuse -
- --­

I~_~_: Portable hand-held 20# cAtmguishers 
-

2,000 Ills, , .40 carbon Sll'el pIpe, valves & fitlings
--­ - -- --­ ---­

' 500 gpm @ 300 1'1 ur hem)-p", """'1'" 
~- ---­ ," IIIni1 Cooling Water System: -10 .841 0 L.S 

2 --(:-o;)lill~ water pump" . ",,,e, 

- H-"'~h , '] g slrmnerb 

I ,000 Ih~:...'2f type K copper tubing, ~ fittings 

4,000 Ills. Ie imn, mcc_hanicaJ joint pipe i' 

-
I i Oil System: 10.8410 I LS. 

,- 500 
-

- 10 gpm @ 100 p;' . ,
f 

, - h,h,"" til,,, 

',000 Ih' of;oh 40 ",'hoc ,,,,I pii<, ,,',,' , ,,, i 
....... 

~ 
R ChnMensen. B Sund II" I" 
C' ",,", , n" /Jc/I pm/ M~/,,'A-Yrl. 

I,,,,. R';'~,,,ru,,, ",,,,,"' 
,:7 



BUREAU of RECLAMATION ESTIMATE WORKSHEET SHEET 13 0. ," 

PROJECT,FEATURE: 
Yakima. River Basin Water Storage OptionsRoza Canal Powerplant, Bypass, and Switchyard 

Outflow Conveyance System - Q== 2,500 cfs 
REGION PN IPRICE LEVEL; AppraisalPowerplant Design Flow - Q==1 ,500 cfs 
FILE; 

(':\Documents ,md SCllings\b"aJlottelD.,k'npIBI"ck lI.ockl[jl.tck Rock 

RcvisionsllllR Row PP 1500 Re' Lxi,lo.uITIlolltyMechanical 

~ , 
;;; ~ ~ 

t: CODE QC.'c" n I Y UNIT UNIT PRlcr A'vIOLINI ::13 , D~C~lPTlO" ," , 
-

-- -- - - -
0-8410 I L.S. 550,000_00Compressed Air System: 

-- -~ -

2 _ ]00 c~'m @ 125 psi rotary_ scr~w air compressors ------ -

I - 250 gaL carbon ste.::] air r~ceiver ---- ---- -- ----

~~_OO crm air dryer _ _ __ 
---

500 Ih~. or seh. 40 carbon steel pipe, valves & fittings 
-- -- --

----- - -- -

0-8410 I L.S. SIOO,OOO.OO20 Ser\~e Water Sx~t~m: -

I - ~ervice water pump, 75 gpm @ 200.!:L of head 
---- ---- ---

~_- Hydropn~:l-,----mali~ Tank, 3~ gaL ____ 
------ --

750 I~s. of lype l<S_copper tuhing, valves & filling& - -----

- ------- ---- -------

21 qravily Drallinge _System: D-8410 I LS. $50.000.00 
- - - ----I--

12 - Floor o.lrams, cast iron 
- ---

5,000 lb~_ or ~ust iron hull & spi_gOI, ~ervice weight 
-I---

soil pip~ - -- --- ---f---
-- - -- - -- - -----

21 Plant Unwatering_0'slem: D-8410 I each 570,000.00 
- ---- --

3 - Vcrlica~~~bine type sU Il1P pump, 500 gpm @ 5~_~1 hd 
------

I - Dr~ina¥~ jet type drainage pump 
- - - --- -----t---

1,000 Ibs. or tYIJ_C K cupper lube, va~ves & fittings 
-- - - -- -----

3,000 II)';. of ductik iron, mechunical joi~llpipc & fittings 
--- -- - - -- - ------------ - ---f-- -

- - --- - -

23 ~)m~Slie~~.te_r and Sanitary_.wa~le System: D·841O I each :'50,000.00 

~ - Walcr Ci",ets 
---- ----- - -- -

I - Urinal 
---- ------ -

2 - LavJtone~ & il~c~ssories 
- -------------- -- - ---------- - --- ----

I - Duplex S_lO""_'!.~~ Eje~lmr--
2,000 Ib,>_: oj~:~~ron hub & Sillgot ,en'ice weight

----- ------ ------

,ewer pipe 
--- - --

:Ql~~~~~:_o~~>:pe K copper ttlbing, va~~ & filtmgs
- -- --

----- -- ------ --------

- - -- ----- ---- - ---

- -- - .. _------

-----

-- ---- ----- -- -- ------ -

-- - ---- -- --- --------- ---------

---- --

- -- -----

Sheet Subtotal $320,000.00 

QUANTITIES PRICES 

BY CHECKED 
CHEJt:. . D.~&&_"' 

JGrass IJIJ J Voloi, 
DATE PREPARED P~:ERKEVmW DATE PREPARll) PEER Kf:VI~0 

S1271ll4 08117104 

V 




BUREAU OF RECll\MA liON ESTIMATE WORKSHEET SKEET 14 m '" 

PROJECT:FEATURE: 
Yakima River Basin Water Storage OptionsRoza Canal Powerplant, Bypass, and Switchyard 

Outflow Conveyance System . Q= 2,500 cfs 
REGION PN IPRICE LEVEL: AppraisalPowerplant Design Flow - Q=1 ,500 cfs 
FILE: 

CI[)cx;umClllS and Settingslo,anoltclDeskwplBlack R{1cklBlack lI.ocl 

Mechanical Revi,ionsllBR RozaPP 15()()/{cv 1.xIsISummaTl' 

rODE QUANTITY \i~IT PRtCE AMOC';TlkS(R1PT101< 

LS. $l,355.400,00 __-fH",",...ti.l!g, Ventilating, an~_ Air Conditioning __ __--j 0.84ulO"t-___ 
-

__+U,,"'"m~a'nncd air cool~d plant . 

. OA temp 95 d~grccs 1",____ 
-~ 

-I­
-­

-­

1--­
---­

~ ------~ 

---~~ 

---~ 

----­

---+---+--­
---~~~~ 

--~-I----

--I--~------- -~ 

--------~ 

~ ..---­

-­

----~-+------
--~------------------ ----f-+---I-­

------­ ~--

Plant· Met:hanical Snbtotal $77,995,800.00 v' 

QUANTITIES PRICES 

BY CHECKEDCII~ 
P.'>chlCln 00\/ ~/nID~ 

IJATE PR~:PAlU;1) PEER REVIEW DATE PREPARED PEERRF.vI~ 

61112004 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET '5 OF '6

PROJECT:FEATURE: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima Kiver Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
REGION PN IPRICE LEVEL; AppraisalPowerplant Design Flow - Q=1 ,500 cfs 
FILE; 

CI[)ocuments and Sellillgsllwunone\DesktoplBlad RU<.llBlack Rock 

Electrical RC"i,ion,IIBR ROlaPP 1500 Rev 1.~lsISummaI)' 

J)ES('RWIION CODE Ql'ANTITY UNIT t'NITPRICE AMOUl>T 

1-­
D8430 $1.550,000.00I F:lectrical Generator (F&I) _______ ~="-+---

__-1-_--1__ 25,000 kYA, 6,900 voll~, ~_-phase:'_o6"0_'H"''______ ----- ­-+----+-­
1-___ _ 276.9 rpm, 95 % po\\,~r ractoo.c'-______ 

_ --I_--,V"""OiC""c,_~ynchrono,::s machine ---+-----1 
Static_excilation system & vDllag~ regulator 

-- ­ --+--1------­
----1---­---+-­

----- ­1---­ -:---::--cc­ --+--+--­ -- --­
Plant Gr~rJding Syst('~,,(,F~&"I,)_____ DS430 

2 Ground ro_~~, 10 ft, 3/4'" dia, c~:pper-c1ad _______-+_ 30 EA $lllO,oo $5,400.00 

_____ Siranded bare-coprcr conducoc'o"c'____________ ._--1----­ - ._-----:::.-:::+-----:: ._­
250 MCM ______ 1,200 LF $5.50 S(,,600.003 

--- ­

4 410 AWG 800 LF $4,00 $3200.00 
------ ­ ----1---"=" 

5 210 AW"G~_________ SOU LF $3_50 $1,750_00f---. -­

6 4 AWG 800 LF $2_50 $2,000.00
f-- ­ ----+---1---­

.. _-----­ --+---1--­ --­f-- ­ ----f----- ­
---­ ---------------f----1--­

____ Generator 8us & Metal-ErJd_o~ed Switchge~E'(Fc&""l)'____+"D"8C4C3"0_l 
$1,400.00 $350,000.00r---­ _ 7 Generator non-segragated phase bus: _____e-__~2~S~0_!_-I"-r':'-I-

_________ 15 kV. 3000 ampere" J.~pha,e, 60 HL -- --1-----1- -----1---­
- ...-----e---­ .-f--:::--+---::----+----­

8 Generator power circlli" wbc.<'~"k"'"_c'__________ 1 EA $730,000 $7.)0,00000 

I ___I} kV, 3000 amperes, 3-pha.,c, vacu~_~ype 

-----­ ----f--------... ----+-+---­
9 Stati()n-~ervice [used iIl!errllpt_e"c '''O'"(C,'','_________!_---­ __~_~+~'".. 3"'0,,-OOO""'0'"0+­ ___ }30.000.00 

I ___ _ ___ 15 kV, 600 ampere. 3-phasc, wi pow~r fuse~ __ 1--+--+--1----­
--- ­ ---f-------- ­ - --- ---+---+-----jf---+-------j 
f-----­ ------+---1----"- -­ ------ ­

__ qe~~rator Control Equipmeut (F&J) D8430 

____-"+--'E"-A'--1_~$,,7-'30o.,O"'0'"0+-_---'$7?2._000.00 
generatDr ... _---------+---1----+-­

----------------+---1-----­
---------------+--+­ ---­ --- ­

~----T_-~-------------------------~ -- ­

-- ------+-1-----1 
---­ ....-1--------------- ---------------f--+----+--+---+-­
f----1--+------------+--+-----1--+---+-­
f---­ - ­

Sheet Subtotal $3,408,950,00 

QUANTITIES PRICES 
:VI. Schuh CHECKED;t: ~ I CHECKED 

D8430 lOti i/'1/o<, 
DATE PREPARED I'~;ER REVIEW DATE PREPARED PEER REVIEW0 _____

5/27104 ORI17i04 

/7 


­

­



SHEET 16 OF tB
BUREAU OF R£CLAMATION ESTIMATE WORKSHEET 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Options Roza Canal Powerplant, Bypass, and Switchyard 

Outflow Conveyance System ~ 0= 2,500 cfs 
REGION PN II'RICE LEVEL; AppraisalPowerplant Design Flow ~ 0=1,500 cfs 
FILE: 

C \Document' "nt! Selljngs\b""nottc\D~,ktop\llbck RocklBlack Rod 
Rc,j,;on<\lIlR Roza 1'1' 1500 Rev l.x]slSummaryElectrical 

,ODE QUANTITV U~lJ' Ul\'lTPRICE A).10CKT
lJc~Cl{jPTION 

.. _­ -
- -+-­

08430+_ --j_~lant B~ttery System (F&,1")___ 
EA $25,000.00 $25,000.00.. __ __ II __ 125 volt, 3()() ampere-hour, lead-a~id battcry 

2 _ 12 __B_a_ttcry ch<l!ge'c"; ___ --"EA"--t-..o$8,000.OSJ_f-_--"$...16".OOO="".OoO 

. ______ 13 ~~~~listriblltio~ pane!bom-d, I 00 ampere_rrm~'~i"~;.~__ I EA o$.1..2.o.5""OO~O>CO+__,$12.500.00 

and molded-casc cIrcuit breakers ... _.---1----e -t-­
-.--c-c-. 

_____ ~..!:~~o-n,Serv!..ce Equipment (l<'o~}~)_____ D8430 
-­ --+----1  

_~[]{l()()r secondnry unit substation ',\lith following__ -----+­
features,c·· _____ ····+---c ·-1----1-­

I EA $55,000.00 $55,000_00 __I_± _y_II_~trpe lransfl!rmer, 6_9 kY'480Y!~77, 1500 kYA ---t-­
__--"5+_E",.A,-­ $~,OOO.OO $:!O,OOO_OO15 480 volt powcr"circllll bre~1kers, 600 amperes 

.._. -­ ._.. ---­ --_... 

... __ .1-­
I!uilding Lighting System (F&J) --+--_._..1- .. 

_______ ~_l_e.!:.i:lr luminaires'--____c 
High__ ~~y, high-prc';:~e ~odium. 400 Watt $16,800,0016 --""--+-_,,S7"",00.:90 

1-. 
__ -_!2t-------=: ~~){ll nll()[e~Ce~! lighting fixlUre,~ 2 lamps ______+_ $220.00 _______~]~

...._--­

.._._+.. 
_.._­ ...._--­

$900,00+_=-+_ jl~oo.OO 

...-.-1-------11---1··­
Exterior luminaires 

._---­ -1------1---- ­-.­ - . ­---+--t­
19 High-presstlre sodium, wall-lm:~lnled, outil!,cmcl"y,po'___I-_ $400.00 $4.800,00 

70 \,,..~tt, 120 volt 
._------­ 1--+--1·· 

..._----­ ---1--- --­
_ _ f--- 20 Building }'ire ~e.!ection & Alarm Sysh~m (1"&1) 08430 LS .~150,000 S150,000_00---}-'=-I--- .. 

1---+---1---_.­
____~-tribution Panelboards (10'&11 _________ D8430 

__ 21 __ 480-volts. 3-ph~~_e.,_400 ~mpcrc bu~, indoor ly£,e_ 2 EA $30.000,00 $60.000.00._.._1--_'+-."" 
with 12 moldcd-casc circuit breakers 

--­ ._--1----+---+ 
._._---_.­ ---+--+-- ._­ 1----+--_..­

._..-1----­ -----+_... 
~_I!!!lr Control Cent~rJy,&,I")___________ D8430_ 1-----+---+-------11------­

22 480 ~ol~s. 3-phase, 1600 ampcre main hus __ ___ I­__+____I-+--"E"A__ +_$195.000 $195.0(I!~l.O~ 

___-i-__f'SCi,,,'O,,,,ic,cCh"w"id~cC"c,c~ti(.m"~ ..._-----+-+-­
._-_._.1---1-._.. .._------+-+­

··f·--+----i-----c-c 
Sheet Subtotal $563,920,00 

QUANTITIES PRICES 

HY :vI Schuh ,y CHECKEDCllltCKltD;t:. ~' 
D8430 

DATE !'REPARU) PEER REVIEW DATltPRitPARED PEERREVC1' /' 

5127K14 08/17104 

  



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 17 OF 18

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System "Q= 2,500 cfs 
Powerplant Design Flow - Q=1 ,500 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\D,,,:mnCniS and Senings~)VanonelDesklop\HI;KI. RocklBlack Rock 

Electrical Revislonsl[BR l{olaPP 1500 Rev l_~I'ISummar)' 

LlESCRIPT10N CODE QIJA'flirV I'NIT UNIT PRICE AMOU~T 

--­ ----­

-­ ---­

Insulated Conductors (1<'&1) ____ D8430 

1__-1'1~ k V shielded pow~r cable~.____ 
-

300 FT $12_0023~:'WG $3,_~22:Q9- --­ -

--­ -

- --:-cc: 
6,000 Fe $0.65 .~3,900.00 

4,000 IT $0.80 $3,200.00 
--­ - -­

1,000 IT $1_55 $1,550.00 

27 4 AWG 1,000 IT $1_80 $1,800.00 
---­ -­

-~_1_~28"1- --IIO-A-W(;, ___ 600 IT $2.90 $1,740.00 
----­

29 410 AWe 600 Fe $5.00 $3,000_00 
----­ ---­ -

- --­

___ ~~()1I mult!~_conductor C(:nlrol_,,,,b,l'~.___ 
---­

____ 30 ~ ~~lIld\lctor 0_ Awe______ 1,500 Fe $1.75 52.625_00--1---' -----­

31 12coru]uclorI4A,W,cG"-­__ 2,000 FT $2.00 $4,000.00-f---+­
32 r------2-c~mduclor JO AWG 2,000 IT $180 $3.600.00 

---­ - - -----­

-

1---+---­
____ Cond~~"iy~tcm (F~~)___ _ D8430 

- - -----t----­
____ Rigid slcel conduit: 

33 I inch 1.000 IT 
---­ ---­ _~~1~4-~OO~r--~$~14~,~OOO~0~O

34 I Cll::,cio-,Ch-­ 500 IT 
-----­ _1__---"$::18~O~O+__c.~$9:'~.?~ 

____~ ___ 2 inch 600 fT $22.00 $13,200.00 

36 2 l/}}n,.'ch'--____ 350 FT $30.00 $10,500_0--f---­ -

--­

Pla'ilic-cOalcd rigid steel: --I--f-­ --1---1-­
750 FT $3Q·QQ.I___-~$2~2~-5~O~0~OO~---+-­

--­ ---­ - +---1----­
1---+---­

-----------­ --+--+---- --­
---+--­ -+---1---­

------­ ---+---+­ --+---+-----­ -­
--­ t----­ ----­ ---I--+-­-­

--t---t­
--1---­ -------­

f---­ ------­ ---+---+ -+-+---1­-­ -
-------­ ----+-­ ---+--t--­ -­ ----­

-------­
Plant - I~lectrical Subtotal $4,071,01'5.110 

QUANTITIES PRICES 
VI Schuh CHECKED~ ~, CHECKEDf)r$ W. 
DH430 dlJ/ '(;/0/6/1Elizabeth Tmn 

nATE PREPARt:l) PEER REVIEW DATE PRIWAREJ) PEERREVC1............-­
5127104 O~117/o4 

o 




, ESTIMATE WORKSHEET -"-"'''"" 
r~HTURE: "I.IRoza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Conveyance System - Q= 2,500 cfs 

Design Flow - Q 1,500 cfs eN CLEVEl 

IFILE' CID<J<;uments' (til RocklH\acl Rock 

; , ,; ,a,d Line 1 

- "Y. '-' @
< 0 CO!)!> U:'IT UKIT PRICE ,~~10V'.rr
-''-' , J)I'SCRWIIO'l QUA"TlrY 

" c << • 

-­ ._-­f- f-­
._-_ .. ---­ .._­-­f­

--­ -

.. 

- IFurnish amI h~sta!l: 
.._­ -

Oil-filled power transformer 108440 1 EA "" t­ . 25 M' ,,,-,., ,,", 3.ph,;, 

- --­ ---_.f--­ -08440­ <m,~pp-;;;IF&1 I PRIMARY UNIT SUBSTATION: 1 EA $375,000 

'INCOMIt\G 34.::>KV SECTION/BUS/INTERRUPTER 
-­f­

'OUTGOING 6.9KV 
"---. -

'SURGE ARRESTORS. 30KY 
-f---­

--­ .. _-­

---_..1­
-----_. 

---
ITap -~t existine:' 34.5-k\: linef--. 

IF",,;,h ,,,,11,,,,11 
-­

- .._-­ ,
W.9.?.9-polc t~P. slruclur~ D8440 1 EA 

--'. - ----­

. -

----­ - -

.­

--­-­

I D8440 - 1,11110I." Fe $40.00 <40,OPP~ 
~-

A",m, 1 t of transml~Sl(m line from 

eXlslmg 34.S-kV Jin~ 
wood ~9Ie5, ! 115 AWqymtluclor 

---­ - .­ -

1 

- .... 

... 

I 

I&~ 

I'" I"' /Qc/L ~ 
GomucLelio , 601 <':/:1/04 

, ~~l{REV1EW 
,m"" O~1]7104 Gj," 

{/ 



Black Rock Outlet Facility 
and Outflow Conveyance 

Q(CoDvevance)= 2,500 cfs 

Q(Power Plant)= 900 cfs 


Field Cost Estimate 



BUR"AU OF RECLAMATION ESTIMATE WORKSHEET SHEET I OF 16

FEATURE: PROJECT: 
Yakima River 8asin Water Storage OptionsBlack Rock Assessment Study 

Roza Canal Powerplant, Bypass, and Switchyard 
REGION PN IPRICE LEVEL: ApprmsrdOutflow Conveyance System - Q= 2,500 cfs 

Powerplant Design Flow - Q= 900 cfs FILE: ClOocument, and Sellingslbvanottel[)cskloplB lack RocklBlack Rock 

Summary !l.e"j"onsIIBR_Sunn ,idePP 1 Rev l.K],ISumm",y 

DESCRIPTI{)N CODE Ql:!\N ril Y CNIT I;NI r PRICE AM()U~T 

- --

1___ +_____ Roza Out!l~w Conveyancc ~xstem siL:~d for 2,500 cfs. --------1---+--
._. Roza C~IlDI Powcrp.lant SiL~~ for 900 cfs. ---+-----

__t-__f-_0s.,umes R~la South Q gocs !~rough P?werplalll. -+---1 -/----t--
Sunnysidc D~livcries bx..Pressme Pipe Option.

-

_. ROLa North [)eli~~~·ies by Pre~~ure PIpe Optioll. 

- -----:-c----
------+---f --_-_~~===_I-_-__.. -.- - ·-·-$306,402,600.0 jBlack Rock ,<?_u]!low Conveyance Subtotal 

----

---1--+--
Plant - Civil and Structural Subtotal ---+--f 

--------1--+----
Plant - Mechanical SUbtotal .~77.295.800.0 , 

------------ --

Plall! - Electrical Sublotal 
------- ----f--+--- ==~ -=..~-..~j~~7-1.0.~~~9.( / 

---+---------
Switchyarll & Transrni>~i_~9'-'L"i""',S,'""b"""lw"/1 ________ $874,000.0 . 

---f--------- ----f----f--
-----------1----- --\---/------

------1--------- -- ---+----+--- -
--------------1-- ------f---I----------

-- ---I--I-----+--f--- ----1-------1 
------1--------------+----

Subtotal 

----

Mobllualion +/- 5?f, ___ .___I-____I-_--i____+_---"$2_0pOO.OOO.0 I 
--- -------------

~~Olnlw!n!Oc,b"i"li""m"'"iO~','____________________________f_----_t--------_1------f_-- $428,568,585.0 ./ 

-- I 
lJnli,leu ll_e_~l1~___________ .______________ ,+"'+'I"O""__f_----f_--.~.--_-- $4L431A-15.0 

~ -- ---.--... I-c-O-~-T-RA--c-'I-,c-'O-s-T-----------=~-=-~==~~~--=~--_-_I-_-_-_-____-_-_-_-I-_-_-_-_-_f-_--~::_+--'$..-47"O"",O""OO,',O'""O~ j 

- -- --------------l----I--- ---t---- -------1 
Conlingenci~~___________________,+,'-+2,5,"m'-_1----_tf_-_+-_____1 $120,OO_~,?_~ I 

--- ---- ="------+-+--+----11-----1--
___fFolE"',I"',D=CO=ST'---_______ ____ _ ____ $590,000,000.00 / 

---1---+---
------ --~=========t==t====t-=i.I__==.::-I~--. --~ 

------- ---- -----l------
------- ---+---+----1-+----

QUANTITIES PRICES 

CHECKED D. Donaldson f)c/J--. CHECKED 

Fli,,,bclh Tran 

DATE PREPARED PEf:R REVIEW DAn; PREPARED PEERREVIE~ 

081)7104 



BUREAU OF RECLAMATiON ESTIMATE WORKSHEET SHEET

.C".UNC: ••• 
IRoza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

1()lltfl, Conveyance System - Q= 2,500 cfs 
DesIgn Flow - Q== 900 cfs PN 

C:lDocumcnh "nd SellingslbvanotteIDe,ktopllll"ck I{ockllll"ck Rock 

ISlack Rock Outflow r: [1' i 'l Rapid, PI' ,~oo R~ _ -j' I I 

e"~5 ~ 
[)E~CRIPTION CODE QUAI>OlrtY UNIT UNIT I'RICE i\).10L'NT, "U

"U << " 

--1-----+-­ -1---+~::-=·:....--l",,,",,,,·t·'·';;;,","s;;·.;m~'"t"u~,;:;ewith Fishscreen.~ 
Assume single level intake al Black R~ck Rc-~c~v-mC,-.--+--­

I­
1______~ss\lme Top of Dca?_~ool @.Evcl. .'~5"OvO".O,-________ 

-

A,'>ume top 5 feel of excavation isc?mmon ;",;u,Jd ;';;h';~;;;;;;;;~'~ii"""~OO~k~___ : __~ .-t--$i2cIOI--$W:400:0~ 
in of COffilTlO[] malerials for structures D8120 1,700 CY $12.00 

of rock for <;truclure, (drill IlL shootl D8120 II ,.OOOOIJO..I--C:C.:r.Y-t-__!$.445c5.0lJ()01--__-"~.~."){}~ 

Assume n~!~c'k,f"il"f~____________ _ 
-­

1-­
...... 

I. ,form, amI place 1 

(incl. Manifold 

d cou,,"" i 08120 1.500 C,Y..•.. _..+__""$$4""""00[0,,01___ 

i. 

I. 

t--f--

'lie concrete 

amJ handle cement 

-t----

. (JJO#!CY) 

-
------+-

081ze 165.000 I.B' $1.00 

I 0Rl20 423 TONS $150.00 

+--+----1----+---+-­
--+-- .. - ­

1­

-

··-I--+-----------------f----I-----I---/­ -
- --.-l--+-----i-+---f--­

-

-

...--j-~------------ --­ -­

------------­ -1----1---··_­ -
------+-+----+­

... ---------­

I---'-----'--~~... I 

Dick LaFond D. Donatd,on fJt!. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 3 OF 18

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and SWltchyard Yakima River 8a~in Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
PN----lpRIcE LEVEL: REGION AppraisalPowerplant Design Flow - Q= 900 cfs 

FILE: 
C IDncuments and Settmg,lbvoll()lle\Desktopilliack Rock\Black Rock 

Black Rock Outflow Conveyance RCY;'lOm\lPneS{ R" i(h l'P 3500 Rev j.xl_]Summary 

DeSCRIPTIO:; co[)r, QUIINTITY lIKI[-PR1CE AMOUKT 

-f-----­ --+--+--­ --­
------­ ----+------1 

Con~truct Intake Structure with FishSI.-TeenS -1---1----­
f-­ ------­
f-__+___~~~anical -------­

------±-c----c-­
6 FIsh screen, radius 20 ft, 90 ft I?~g half cyljmje!:~~a"p"''-__+,[J)-"8"4"[oO+_ 

structural_ ~~!?.::l.w""""g,h"[ _____________ _--1__--1__-"104,000 LBcS_r__~$~4~_O~O+_-=-,$4"::-C[6~,~OO~O~_0:'l-­
stainless ,ICel we~¥ch"[ ___________ 1___+-_-,7~0,~00~0.+_ LBS $15:qQ ______ 1.!,Q.::._g,ogo~OC1----1--­

c----I--:+---­
___ 7.. ~ir ~ursl elcnning system, 250 psi wyrkmg pressure ________-I-'D,-"8~4"' 00+____ _____+_________ 

a. 30,000 ga~~~"',",,""i""'",,'",",k_______ ______ ___ I---,6,0"00,,,0,+--,L,,",S'-e­ $4.00 _______~?~~"O'0.9~~ 
h. Air cmnprc'>sor units, e~~ch 30 hr, 87 dIll @ 250 psi 1,200 LBS $20_00 $24,0000 

c--­
@ 600 Ihs each. two required 

- --­

Co 6" dia. plpmg a~d ~~t'"""'.O"Y~'"'""IY"'";"12'""'c'"')_______+____+ 10,000 LBS $70,000.0,-_~$7~00~1[ -----­

I---f-----:f--------­ ----­ --~:::+;_;:::_I_~+-:=:_:=_:_::I 
8 Bulkhead gales and rrame~gtli9o',',(;"".,'"[)________f~Dc'-:c8,4"1O"_+--'"144,000 LBS $4.00 $576.005l~ 

(assumes foul" - 10' by 10' bulkhead gates)____ ___ _ _ 
--­

---------------1---1-­
---------+---1----I---~----+----1 

-----­ -----------------­ -­

--­ - - ---------------+--1---+--+--+---­
--­ - ----------------------------,-~--- ----_f 

-- --- ------------­ ---j--f----+-+---+­
---------------------+--+---+---+---f.--­

-------------+--f---+---+--+__ -­
-----------+---+--+--+--f-­

-----------------­ ---------1 
---+--­
f---­ ------------l-=JI-='=t=t=t---'---I 

--+----------­ ,------+--­
1-----­ ---------------1~-+-----+--+---. 

---1---+-----­
c­ --­ -----------­ - -------+--+------jf.-­ -­

-­ ---+----------­ ------+---1---_+_ --­
-----1---+-­ -------j----­ ---+---1­

1---+--­ ----------­

Sheet Subtotal $2,376,000.04 

QUANTITIES PRICES 
BY R_ Christensen BY D. Donaldson (Je/J­ CHECKEDCH~ 

DATE PREPARED PEER Rl:Vn:W lMTIt PREI'ARED PEERREVI~ 

081t7104M'" 
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FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q=: 2,500 cfs 
REGION PN IPRICE LEVEL: AppraisalPowerplant Design Flow - Q=: 900 cfs 
FILE: 

C:\Documem, and Sc{(;ng,lovanotte\De,ktopll:!bck Rockllliad. Rock 
Black Rock Outflow Conveyance Rev;<1on,IIPne,t Ra ids PP 3500 Rev l.x1slSummaTY 

DESCRIPTION CODE QUA~tTY U'>lT UI'ITPRtCE 

--1---+c--­ --:---­ e-----1­
Construct Tunnel ----­(-­ ~~~'-1-____+__ ~()nstrud 90,000-fl long, 17.00-ft f~mished diameter, 19.67-ft_minimum _bore dinmeter, tunn<:1 in roc.!"c,_T,"",m,,"lw,"I,1I ,b;'______---j 
excnvnted with TBM and driven uphilL Water problems will be minimal. Tunnel ha_s three finnl support reaches, ",- -t='--­ - -­ -------I 

t--"-------­
____-+__-j'S"O",'"O~O-:E~ long unreillforeed COllcretc lir~cd reach ----+--+­ +--:-:-1--:-- -­ -

') Excnvution D-S140 80,600___ If __"II""2",0"0",00'-l-_",19,,,OC'-,7,,20,,,,0,,0.,0,"'10---+---"""=-­ cc---­--­
(907,000 ey, nrp! 11 ~J/lf) -----cccc--­ ___ _(---­ ---1---1 

10 rurmsh_!l-lld place unrejnforce5I~oncrete tUllllel Ji~l,,".g__+ ,Or-"8 ,14.0,,-+_ _ 229,000 $350.00 $RO,150,000.0'Y 

(--+-:i-­ --­ ----+--­ - ----+---__1 
__--,I ,I f-_C",'m",,',"',iI"i,o~s materials .ror concrete tunnel lining D-S140 1__--'O~4,~600""-I-"~'""'s _ $100.00 S6,4?0,000.1]

-­ , 

------­ -----------+--1 
12 Fumish!,: i~stall 314-in din, 8-ft 1012.t;_~ock bolts 0-8140 642,000 lin ft _ }55.00 ___ $35,310.000.0 

1---+---+--­--­ -------+­---­ -----+--+------1 
----cc--:------: -­ ---+---1--­

(--____ ?,9o~_-ft IOllg relllforcei.l c()Il.£f,'''""I,I'',,',,''w,,,,""'wb'-______-I_ 
$2,400,000.1)( ___________01'c3,1_-'E,-'"'"3,""'OIO~"___ ____ _______+'Dc-OS"I0411"-+__--"2.00~____ !f $1,200.00 

(22'~~9' appr II cyllf) ___ ___ _ ____+ __+ ____+ ______1 
14 Furni<;h alli.l place ~iEt!:orccd collcrete tunllellinilllS. ____j-'0r-,,8,,1"4"O+__~S",(r>9,,0'l_-",'y'--- _ $350.00 

----C"C--c-------+--­-­ -----c---­
I­___ IS CenlCnti(iOU5 materials for cOIl_c~ete tUllllelllllillg 0-8l4Q______ ,1~,6~lJ()""_l-to""'"'__1--"$~1"3,O,,0"0'l_---"',20,8","OO"O"'~O 

---:----c--~----+"CC--- -­
16 Fumtsh and illstall cOIl_(;r:t:'_t~J"'ml""I,,",,""'mm"'"""'_______+D":'-8"1"4,,0'l_---S,,,,1 ,7,O"O"-+_,,lb"'_f-_ _-,-I "lmOO"-l___08"8"12,7"00",,,0"'1 

---- ------f---+-+---+--­
0-8f40 828,000 Ibs $4.00 Si31~J~0,0( 

---f----I 

18 Excayation ____ _____ _ ____ _ ___________ 0_-8_14_0I-__70,4~lJ()"'-I_~lf_t--"-'ol.2~O"O",O~0-j_ $8,880,000.00 

__ (_~}OQ~_L~pr_~_~.::~____________+ _________ ---(-----­
1-­_________~CCI '!:.::..~tw""1 ,Lwl,'''"'c'_________________l­__-l_____-I____1------f----­

~STM J:.5?2 _Cl~. 5_0:_Sy__=_5g__ ~pSi_?t_=_~5_ kPS:i -----1 
19204" Dia., 7/8" wall, L=7770 fL, 1916Ib_'>Ift D-8420 19,200.000 LBS $2,00 $38,400,000.0 

20 Fumis~_ '--1It~ place backfill concrete 0-8140 21,100 'Y $300.00 

1----+----::+--_-----------­--- "'­ -­ --­-1------:--+---­
21 Ccmentltious matcriuls for backfill concrete 0-8140 5,940 tons $120.00 $712,800,0 

1---+---+-----------­
1-__-+_-""'22f­__ ~r!lish & IIIstall 3/4·in din, 8-ft lo~g_r~~~~_"oo""lt,; ____+O":'-S,I"4"1I'1_---8o,,,"',,III1"-+-'llw"wf,'+--01,S"S",OWO,j 

-------------+--­
23 Furnish and instnll struc~UT_'~_ st~eI tUllnel ~UPP(~r:!~__ 0-8140 4J5,000 Ills $4.00 $1,660,000.0 

Sheet Subtotal $287,544,000.0 

QUANTITIES PRICES 
Bill 'IlIoml',on (D_H J40) D. Donatdson # CHECKED 

Nathan N~kJmoto (])-M20) Rick Fr;sz, D8420 

DATE PREPARED PEER REVm'...· DATE PREPARED PEER REVIR~_ 

5126/04 08117104 
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FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System ~ Q= 2,500 cfs 
REGION PN PRICE LEVEL: AppraisalPowerplant Design Flow - Q= 900 cfs 
FILE: 

C:\D<J<;"mcnl, "nd Setung5\bv"nOllc\D~~kIOP\lllack Rock\DlJck Rock 

Black Rock Outflow Conveyance Re"islOns\IPric,t Rapid, PP 3500 Re\' 1_.,l,ISummary 

1)E~CRIl'Tj()N CODE QUA'iTITY l:NIT CNITPRICE /\MOCNI 

-----­--+---­
1--­ ------:--­ ---­ +---+--­
I-----j­ ___ COlL~trllct Surge Shaft ------­

...... _-----­---­-1----­ -----+--­ ----+--­
-----­ --t----t----­

1---_ _ C':>IlSlruct 530-ft deep, _40,O-n fi~ished diameter, 46-ft exca,,::ated diame_~er, shaft in rock. -----1------1 
1-----1­ ___ Shaft will be excavated by raise h~)re ,md sla~h method (drill & blast). ___ -----tf------J---­ __________ 

__ ____+__+w..'~'."'_'pr.9hlelm will 1?:e_'!linimaL Shaft ha<; t~?_ final support re,~c.~~...--t------l--­ --1------­
----I--::-:-c-::----c­ -----­- ­ ---I--+-­ -- -­ -­ .----­

430-h u~ep unreinforccd concrete lineu rea~ht---­
$17,000.00 $7,310,000.001_--f_-"2~ ____ Excavation _________ ___ _ D~~ ~40:"'_f_----=""'+-''-+ -­

____I__t-_("2,'~,5QQ..9'..:._approx. 62 cy/l.Q-----------t----t ______ 
25 ____!:urnish nnd place unreinforc_e_~ concrete shaft lining __ --I .D"-.8~1_4~O+---''''C't_-''--+ $400.00 $2,580,000.0 

- ------------­

t------~-----c---:-::------ -­

$130.00 $236,600,0t---t--20''I­ __~!:!:,~!itious materials for CO,'"'""O'<' .,"Ii,,["' .li"'"i',''--___--1_D'':'-8"lo4,O'!-___''''_ 
-------­ -I---+---+-+-­

27 Furnish & Inslall I-in din, 12-ft long rock holts D-8140 $60_00 $1,260,00Q:Q(_ 

----1-+----­ --------+--t-----1I---+--.- --1-----1 
I--t----------:c-------+--+-­ -­

100-n decp rcinforced concrete lined :~~_aft_t()Jl_ E~?ch - - ---_-+--c--::---I--­
t-----­ ---­ 28 Excavalion _.cc------------t'Do-~8-'14=O+---~I~O-'O+-,lf'- t- $17,~00""•.O~O+---"$-'I...7-'OO-'.-'OO-'0""'10 

I----It---------::-: __(~J_?O_9': applox. 62 cy/lf) 

___ 29 Furnish and pInc~~i~_ft?!~ed concrete ,haft lining D-8140 1,500 'Y 

- -­ ----------------+---tl----+---j­
________ }O CementillDus maleriab for {;OnC_r~l~_~~_a.~ }i_ni~l1:__ _ $63,450.00 

--­ ---,+--c-cc---=---=-----cc-------t--I----+-c-­
31 Furni.,>h anu in~tall concrele reinforcement D-8140 18,700 lin ft $18,700,0 

D-8140 4.800 lin ft $288,000_0 

--­ -----------------+--+----l----+---+-­
1---­ - ---------­ -­ -- -----­ --------I----+----tl--+_-----+-­--­

t----.-~~~~~~~--~--------_+_--__t_----__t_--+------I_-
33 Furnish anu in.'>tall chain hnk prolection D-8 !~_~ ________76_._6_0~ _~X<!.. __ $20.00 $1,532,000,0 

---- ---I-------------------tl---+----tl--+---+_ 
I---+-+-------------t--­ --­

---------+--+---+--l------l-­
---t---+--------------+--- ­
1---1-­-----­ --------+--+---+---+---1 --­

--=---=------=--=---=------11-­ -­ -­
Black Rock Outflow Conveyance Subtotal $306,402,6oO:ffi 

QUANTITIES PRICES 

CHECKED /:/4 CHECKED 

Hill Thompson 

DATE PREPARE!) PEER REVIEW DATE PREPARED PEER REVIE\~_ 
4J191Q4 O~117i04 
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r~K'.J~ , 0: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River 8asin Water Storage Options 

I Conveyance System - Q- 2,500 cfs 
Powerplant Design Flow - Q 900 cfs PN 'L, 

IFILE' , , , , ,
" iii , " , '" ,,' I 

~- , > 
~ 

Db~CRlVIIO~ COllh QUANTITY CNIT l':'III'RICh A'vl()l;N l­:s 2 > 
e C, <> 

- ------­ -----­

. 

IAccess Road (60 fl ~r 24ft wide bituminous surface): 

-, -,,;," ",de;;;, D8I20 .1,440 SF $1.00 

and place base course matCrlal (9-i!1ch ~cpth) 08120 75 TONS $20.00 " ,"""I 
I a~phall , 08120 55 LTDNS $100,00 

-1--­
---­ . -Is;;;,;;Y"d 

A"omc T.O Y"d= EI 1176.0 

IS"i, i I D8120 7,850 ey"i" to I $5.00 

i 7 Yoed 1250/" S"i, D8120 2,000 eyI' $7.00 , 
6 IPI",c, , II for yard (25% Exc.) D8120 500 ey SJ200 

eo" pbce b", wo";-";m~"71 (6-ioch) D8120 4,600 TONS $20.00 

m', I 'c asphall concrcl~ (6-inch) D8120 5,100 TONS $100.00 $51 
- -

amI inslall 7 fOOl chain link fence for PI' Yard D8120 1,900 LF $20_00 '''!'''.m
1 

and install 7 fOOl x 08120 3 FA, g"" - "",'OO!" 

, A"~"" "oed Ie :::;, 900 """""1 flow d"i" 

1 ",1 hOITOW," 
Assume no dewwalering require_d,__ 

II , ,lI1S & DIS ,"h . i ~ IS ftl 08120 2.000 ey $15.00 

I F&_I imrcrv!()u~ _I __ . ___ . D8120 350 SY $1:'00 
IF&i three 9-ft dia. X .138 i~ ~;-i~'-. ,I ,I "pc, I D8120 1,000 LF _1 ______ $500.00 

hlwn coffcruam~. WtJF1= 2 j 0 Ih.'>ifl. 
1--08120corrcrdams and diversion structures I LS 0" '"'' . 

-­

---­ -­ -

-

- ­ - --­ ----­ -

-­

-

-

-

,~ I 
Did LaFond IBY , Ad)I" " " t!cu' <tj11/a i l 

IPEER REVIEW 

613/04 "GyOS",,,, 

f/ 




BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN PRICE LEVEL: Appraisal 

i"ILE: 
CIDocumen(, and S~I\illg'l!w,H10{{elDe'kloplBlack RocklBiack kock 

Civil/Site Revi"onsllPriest Ra id, pp 3500 kev 1 x1'ISummJry 

()IoSCRI!'IION ( ODE UKIT CNITPR1CE A\\OCNT 

--------­f--­ -- ---j---+--+-­ ---­ ---------­
=---:-::-:--:-~---- -

T~ilr~~~_Channel (Lined - Lining c~_,::ered under s!!E£turc'cic)+---t-----+---­

___f__+_T.,O Ground El. 1176:._~s,ume T.O. Ro"'ckcEo-ic'icic5cO___t-__+-------­
Assume stockpile rock ~nd comillon material for rcu~e ____ _ ---+--+-----1I-------l 

15 Common excavation for tailrace channel D8120 39,000 Cy $5,00 $195,000,00 
I--I--~ 

16 Rock excavation for tailrace channel (drill & shoot) D81_?'Q_ _ __ ---'-i7'".5"cO"'O+_-"Cc'y--l--"$3~2c'O"'O+_----'"$"'56,,Occ,O"'OO"",0""l0 

----------+--1--­
----­ -­ ----------c---­ -----t-----j---+-­ ----­

1-__+ ___ S~~E_~~~I!~:':!:.a~ation and Backfill - -----~c-_:c---+---+----+---If_-
T.O Ground EI. 1176. Assume T.O_ Rock EI. 1150 

----

ASSUlllc stockpile rock for ~a.!.~~:_..us~ as riprap. 

17 Common excavation for structures 08120 23,700 CY $12,00 $284,40000
------==c-::-:--C----+-=~I--_=::=+_-=-I ­ .--":-1-----=--=-=:1 

18 Rock excavation for structures (drill & shoot) 08120 16,700 CY $32.00 $534,400.00 

19 Furni"h hackfill for structures (reuse excavation) $34,800.00I?~PQ._ _ _____?.:§oO,O+-'C'cy'--+_----'$'"6."'OO~~-
20 Place hackJ1l1 around structures 08120 ___ J~~Q'0-l-~C'Y'--j"j',K"i",dO'"d~''"bo,'"'I-
21 Compact backJ1l1 around structures _ $46,400,00_g?1.2.Q_I-_~,"'80"'O+-'C~Y'--I-_ ___'$"c8."'OO+ __ 

--------------+----1---+-+---+-­
---­ ---­ -----------­ ----­ --­ ---­

j'"",,,'1,""""",h,,,""',_,_,",.,.tiv'"" .'."_dcB""",k.fi.d"i _________t-___t-____t-__-+_____+ ______ _ 
Manifold c_xc_avation ~~ yard. 

T.O Ground El. 1176. Assume T.O. Rock EL 1150 

22 ~l!l.lllon excavation for pipe in Service Y~rd D8120 ____1_8,00Q.. CY r---_$I'O..:OO $!£.Q,-~ 
24 Purnlsh, place, & compactbuckflll forplpc (local) 08120 11500 CY ~6 00 $69,000.001--- --"-'f==========-===-----1-==+--'-"'=+_=-+--'=·"'-t-----­

----------------------+---+---+--I---t-­
- . -+------­

Prom Tunnel Portal (Stn_ 910+00) to Ymd (Stu_ 940+(0) 

Assume all common cxcavatmn -----+--+---+-+----1 : ::::::-::: 
25 Common excavation for pip~___ ______ 487,000 CY $5,00__~_8_i_4Q_I----'""""""+_-"-'-+--~""""-I---$2.435,000.00 

-­

~~, .':~~~_hackfill for pipe _____ D8140 461,500 CY Included ahovc 
-

27 461,500 CYPlace backfill a[()_~~.:!.r,'p"'~_____________+_D'c"'8"i,40'"--f_---'..,,"'"""+_-=-'-+-­ $3.00 $1,384,500.00 

28 36,000 CY $3.00c:.~mpact pipe b~ckl1l1 (F&P jnellld~ !_12 .,.Ix"","."""m",,',-)____I-'D.8.i.4_0'-!__"""'""'if_-"-'-t-----" $108,000_001--­
c--1---+--­ ------­ ------+--+---+-+--­

-­ ----1-------­ -­ - ---­---+--+--+----11---­
------------­ ---+--+-----11---+-­

--­

-------­c--­ I--+---t-­ --­

---1-------;::-­- -----+--+­
Sheet Subtotal $5,831,500.00 I 

aUANTITIES PRICES 
Dick LaFond (D8120) CHECKW tl.--J 7c,,.~cJ' (D"'iI'fG) CHECKED 

Lind" Buwles (D8140) A1,d.O~ (C-!)".) f)thl 

!lATE PREPARED PEER REVIEW DATEPREPAREn PF,ERRRVIE~ 

5115104 08117/04 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 6 OF 18

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICF. LEVF.L: Appraisal 

J<'ILI~: 
C:lDocuments and Sellingslbvallotte\Desktop\lllack Rock\lliack Rock 

Structural and Architectural Revi,ion,llPne>l Rapids PP 35(10 Rev I ~jsIStimmarj' 

DT?<;CRIPTIWI ('ODE QIJ-\'H1TY I!NIT I!NITI'RI('E A~TOC:NT 

--­--­ ----­ -----1--+---­
STRUCTURAL 

-­ ----+------------------1----11---+--+----+-----­
~~struct Concrete Tailrace LiIl_~llg~n~~~taining WaIL"----- ________ 

__ Assuille Jining_i~_L~root thick wI #6@12" EW EF, i.5:J side slopes 

29 ~~nish, form, und pluee reinforced concrete lining 08120 2,000 CY $400.00 $800,000,00 
-­

in excavllted channel (J'c= 4 ks!)_ 

___ 30 Purnish, form, and place reinforced concrete walls 08120 IjOO CY $400.00 ~0.9~ 

455,000 LBS $0_80 ______ ~!_ Fc"",,,"ic~h~"c"c'Pc'="='c'='"c"="c'="c'='ci"cf,=,,=,,=,"c'="='='_______+=D=8cl2=0=t_~==+c==-t--~==t--~$=364,000.00 
______ f--_~~l~_l}!J !!!5;_Y_________----------f----f----- --­--­ -­-=c::-=:c:::l 

32 Furmsh and handle cement (.282T/CY) 08120 980 TONS SI40.00 $137,200.00 
-- - -----­ -­

--­ ---1--------------1---+--+--+--­ --­

---------+--+-----+--+---+-­
________ ~o_nstruct Powerplant and Bypass Substructure 

33 Furnish. form...:1.n_~J~~_~l~~forced concr~l~__ 08120 _""='"-1_---"$,,5,"-075,000.00 
'---__ 1__ 34 Furnish and pbce concrete reinforcement. 08120 $1,131.000.00, ,,+-,==--=~==="-----------­

Assume 120 #/CY 

1---1-­ ~~ ~~rnish and hanule cemenl (.282T/CY) 08120 $490,800_00----+=+------'9f--""=t------"=' 
--11--1----------­

--::------c---:-::--::------t­- --­
__ 36 Construct I'ol-l"crpl:mt an~ 8yp~~~_s_uPC'"'cst"'="=''""c'='___--i~D=8cl200=t__==+-=,,-­ $1,562.000.00 

__ 212_5-[( x 73.5-[( x 42-]"t hig~p~s_lruelure ---t---I---+------+--­
Slr~c_t~!~1 ';leel ~u[lerstrueture with CMU walls_ 

-­

~tepy~d eol_~!'_nsJor_90T crane ~upp()rl ----+--+-----1--+-­
Bui~t~_r._ro()f on metal roof deck_ 

-­

- -------------+--1­ --_ .. _-+­ -­

----­ -----+--+-------­
-------­

... ------------­ ----f--+---­
---- ------­ - --t-­ -

---------­ +--+---+---+--­
--------­ --t--+-­ ----I 

--+-----jl-----­ - -------+-­ -­---+---+ 
-------­ --------1--+­ 1-------+­ -­ -­

1--­ --------­ ----+-+---r--­ -

f---+- -­ -------­

----+---11-­ -----­ -1---+--+------1--­
---------­ -------tl--+--­

-+-----+---$1O,160,iioo:Oo ISheet Subtotal 

QUANTITIES PRICES 
Dick LaFond BY D. Donaldson /J.£J--­ CHECKED 

eo, 
DATEPREI'AR~;D Pt:lIR REVIEW DATE PREPARED 

08117104 
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FEATURE: PROJECT: 

Roza Canal Powerpfant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 

Powerplant Design Flow - Q= 900 cfs REGION PN iPRICE LEVEL: Appraisal 

FILE: 
C l[)ocumem, ,llld Semngslbva"otte\De5ktoplBl,\ck RoclllJI.lck lI.ocl 

Structural and Architectural lI.eYi,ion<~PriC>! Rapid, pp ~500 Re\' I xl<]Summ.Lfy 

, 
c,"," DI'SCR1PT1OK CODE QlIAKT1TY !':.n U:'lr!'Rl[ to ,\MOUNT>," " 

- -------

STRUCTURAl, (cont.) 
---­ -----­ -­

- ----­

- -----­ --­ -­ -­ -­ -­

Construct l'ipc Encas~m~nts in Yard 
-------­ -------­ --­ -

37 Furnish, form, and plnce reinforced concrete 08120 3,100 CY $400.00 $1,240,000.00 

38 Furmsh and place c()nc!~~~~~inforcemenl. 08120 341,000 LBS $0.80 $272,800_00 
-----­ - - -----­ ----­ - -­ ------­ --- - ---­ - ­ - ----­

As~ume 110 #ICY 
---- ­ ----­ -­ - -

39 Furnish and h~ndle cement ( 282TICY) 08120 874 TONS $140_00 $122,360.00 
-­ -­

- ---­ -­ -----­

---­

-----­ --­

Structural Steel 
- ­ -­ -----­c--­

40 Furni,h and in,tall struclural sleel (painted): 08120 175,000 LBS $4.90 $700,000.00C-----r- ­
Includes crane girder, r~il, anti hoisl frames. 

-­ --­ --­

____I29!~_no~_i~c1ude typo building framework. 
---­ -­ ---­ ---­ ---­ ----­ ---- ----­

-­ - - - - -­r- ­
----­ - -------­ ---------­

Misl:cllaneous Metalwork 
-------­ -­ -­ - --- ---­

r-CBS -41 Furnish nnd inswll miscellnneous metalwork 08120 45,000 $7.00 $} 15,000_00 
..1--­ ----­ -----­

Includes grming, hatches, bdders. §'unrdmil,__~nd 
- - - ­

___~ahle trays 

------­c--­ -

42 tI.::'_(!_to!.:-()perated, exterior insulated roll-up door DSl20 I _~A $10,00000 $10,000.00
---­ ---­

IS' x 20' 
------­ -­ - -

----­ - -

--- ---­ ---­ -­ --­ -

-­ ----­ - --­ ------- -­ -"-­ ---­ ---­

------­ ---­

-­ ----­ ---------------­ - --­ ---­

--­--­ ---­ --­

--­-­ --------­ - ----­ - -

-----­ ------­ -­ --­

-­ -----­ -----­

- - ---­ -­ -­

-­ --­ -­ --­

---­ -­ -­ ------­ -

- - -

----­ --­

---­ - - -----­
Plant· Civil and Structural Subtotal $19,925,100.00 / 

aUANTITIES PRICES 
Dick LuFolid CHECKED .v D_ LJonalJ,on IJtJ-­ CHECKED"' (,<, 1(,/(1/ol j/?I./(. CJ£.. 

l)ATEPRU'ARED PEER REVIEW DATJ<: I'REPARED PEER REVIF.~ 
5115104 Og1l7/04 

i/ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET to OF 16

FEATURE: PROJECT, 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICE LI<;VEL: Appr~i>~1 

FILE: 
ClDocuments 'lOd Settingslb","on.I[)e'hopllllack Rock\1I1"ck Rock 

Mechanical Rev"io",IIPrie'l Rapid, PP 351J1J Rc, Lxl'ISummary 

[)E~("RIPT1()N CUDh QUi\NIIrY UNIl L"j[f'K1Ch AMOLsr 

---­ -----t--+---+­
Major Meehanical Equipml'~! 

-­

I Turbin~-Verli.;al Fran.;is, 31452 ~P_ D8420 125,000 LBS $20.00 ~2jrxl,OO().00 

4~Q_r:pm, 339 ft_ De~ign Head 

CF3 18-8 Stainks~ Rlwmw""'"' ~5c_5_' _dwia-­__________-+___+_____t-__+_____-+__ 
---------­ --­

c---c--­ ----­
__ 2 D'I;ital GovcmOf, 103,905 f!.:.!bw,_________________ D8420 EA $275,000.00 $27S.()()O.OO 

ISO psi ,ystcm 

3 Governor Prc<;surc Tank 875 Gal. D8420 7,640 LBS $10.00 $76,400.00 

I.ook to Flurmng Gorge Oil Tank 

----t--t---t--­

r_---­ ------------­----------j---+----+--+---­ -­

t------ ­ -

-­

--­ --------------------+--+---- ­

---~-__+--~---r_--

-----t--+----t-­
-------------+--1-­

---­ -----------------­

-

--------------1­ -­

-

---t----t--------­
-

--­ -+----1­ ----­

-------t-­ --;=
Sheet Subtotal $2,851,400.00 / 

QUANTITIES PRICES 
r J Turnage CHECKED RY D. DOnJldson;J-uiJ.-­ CHECKED 

John IIrooks 6/J ~I Sin!:). 
DATE PREPARED PEER REVIEW IlATEPREPARED PEER REVn;W //7 . 

4114/04 08/t7/o4 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SH[ET 11 OF '" 

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C'IDocumem, ,ond Se{{ings\bvan{ltMIk,krop\RI"ck RncklRlack Rock 

Mechanical RevlSi{ln,IIPnest Rapid, pp _'51l1l Rev l_xhl.~urnmary 

DESCRWIIU"- COIlIo UNII L~lrpRIC~ AI-IUU:'T 

....... .. --­ ----------------1--+---+--­ ----­

I­__-l-__-l"Fuurm.'",hn"'mnmd";mn~t~l_the following; ---------1 
------------------1---+---+---+-----1--­ -
Stel'l Pl'nstock; - -------+--11---­ ---­ -----j 
~!_~!r~tc used for pipe fabrication: 

_____ ~_STM A36: Sy = 36 kpsi 
--I---___j 

(All pipe sizes are insidc di_alll_'-"~~______ 

4 204" Dia., I 1';/16" wall, L:=_4,2~Llt.:., 426'; lb~~______________ D8420 21,300,000 LBS 

. --------f-- . -------+--­, 84" Dia" 13/16" wall, L=492 n" 737Ib,/ft _~D~84~2~O+---'"}6~3~.O~0"-l0~L~B~S+-----"$~2~.O~0t_--"$726,000.00 

~--I_-I---------- ----------+--+----+--1-----+­
~-I---I--------------+---+---I--I----
_______ ~~nle~ Steel Stilling Basin lor Sleeve Valves: 

___ ASTM31?L ~t~i!:1less_~teel pl~______ --+-------------t-­
----+--t-----1--+­

1_-­ _,6'_IFhO,,"oc-c3"',,6," ,D·;"c·' " "0/4"_',,",00 "1yoliooO",""C',.'",.,uk,y ,w",m'"",6""'£0""m""""_I­ --f----­
____________~~:~_l~l!:lk h~ight == 2~_'______ _ -----_I_--I__---+-­

Total weight for rom lanks = 1,180,000 Ib'i, _D~8,"4~20"-l_~'~''~8~O,~O~[)(),+~l~"B~S'--l__---,"$ ,1,5,:90 

---------1--+---1----­
----------------+--1 ----j---­

______ 1---__ Sleeve valve~ with h)'drauJic operators: 
-­

7~r - 8~" Di~!!:1!~~~:_!:Jj_~:..'?lJtlet Valves I-'D~8'"4~20"-l_---'2~8~O,~OO~O'+~L~B~S'_I-- $15.00 $4,200,000,00 

I­__I___~_.J AS!.II!1_~l_~~_"?tainl"_<;~ steel plate ------+---1---- -­ --1--­
Each valve weight = 70,000f--­ -----+--1­
Total weight for four _.,.,_~~es = 280,000 Ibs_ -­ ---f-----­ --­

--------------­

Spherical yalve~ with hydraulic operators_; 
----­

8 Sk~vc v,ilvc guard valv~s D8420 240,000 LBS $10.00 $2,400,000.00----I--'""'='='-t---=-' - ---­
F()ur - 60" Dlil_ Sphoori<:al_ va!v':,,> with hydraulic operatOl's _____f-__-+___ 

--­ -

60,000 lb~_ per vah:~ __ 
._--f­-----I-----t­ -­

--1-----1--------- ---­ ----­ ---­
Turbine g~~_rd_ valve--f-­

9 One - 84" D!~_~phcrical valve wlth hydraulic op"'r~t!.ur_ D8420 140,000 LBS $10.00 $1-,400,OOO.,Q9
- --­ -

140.000 lbs_ per ,,:a~~_~ 

1----­ . ---------­ --+---+--­ --f-­ -­
Sl1~l1yside Power Plant Isolation__,::aIvl' _____+-___1 _ 

1_9 One 84" Dia_ Spht'rk~_valve with hydr~""'"ic"'OP","'""'"O"'______j~D8420 cl4~O""OOO=I-'L~B,"S-+____ $10.00 1-~$"-"",400"",OOO.OO 
140,000 Ills. per valvc 

-----­ ---+-­
---+---­ -----­ --+----1­ -:~Sheet Subtotal $70,426,000.00 

aUANTITIES PRICES 
r-,-othatl Kak.\molo, ll8420 CHECKED CHECKED 

n .... TE PREPARED PEERREVI~ 
5126104 IISJI7104 



BUREAU OF RECLAMA nON ESTIMATE WORKSHEET SHEET 12 OF '6

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage OptiolL~ 

Outflow Conveyance System - Q= 2,500 cfs 

Powerplant Design Flow - Q= 900 cfs REGION PN II'RICE LEVEL: Appraisal 

FILE: 
C. \Documents and Seningslbvanoltel[)esktoplDlack Rockllll"ck Rock 

Mechanical RevlSLons\[Priest Rapids PP 3500 Rev hlslSummary 

DEScRIPTION CODE QLJN'fIITY UNIl L',~lr I'RICE ,\~l()lI~T 

---r------------_+-_+_--_+_-+---_+--­
----------+--+---+--1---1-­

10 !~~rni,!:0J~_~~~i~~ta~ling olle 90-Ton D-8410 157,500 LBS $6.00 5945,000.00 

, _____CC----t'""~,"""h'"'"d","""'""',,-6"7C5"·,;"P'"""--______r-----­-----­ -- -1--------1 
r------,~~~-~~~~~------+~_+--_+~_+_~~_+-~c

11 FII_rnish~ng !m~ ![]_~~<t.l.!L[]J~ Hy()rmili~ ",kvatuf D-8410 I ullit 5400,000,00 $~go,OOO.OO 

carneily = 3500 pounds, travel _ 31 ft. 
-t--------j 

_____ I~ndings == 3, speed == 1 00 ftln~~______ ________________ __ _______________+-____+-________--1________ 

----~--~--------------------------------------------+--~~----~-----+--------~-1--­ 12 Bulkhead gates and guide., at tuc;;hic"o'c(;c,oeeO"c)______________--j~D"_'-8;4c';OCC----c3"'".OOO"'"__t--''-cB;S--~----~$c4;OO'"'-t-__ S124,000,OO 

~~~~_1lle5 3_~ay5_~fl~~de~~9_!_~_~_~k_hC_~?_~~lec;,)____________1-------t-----------t------t------------j---­

-----------~----------------+--+---+-~---I" "" 
1-_____1-_ 13 Monorail hoist for bulkhead gate, electric wire rope, D-8410 I,SOO LBS $20,00 SJOJ)()()_OO 

r---- 1-­ motonLCd trulley, 5-10n <:a~l:c"·("')_"_______________ _ --+---­
----+----c:~+-c:c:__t-_______c~~. 

14 Stoplng" !i~~ng_h~~I!1_~ ~uid~_~t..:~~vc valvcs D-8410 152,000 LBS $4_00 $60R,000_OO 

__ c!l:\~t_h5l~' t~~uide5, 2 hays of Sloplog~ (steel) 

-----f------------- ­ -------. 
___ IS C'g~!ll_gh __~r::,:;s_ure Fire Extinguishing Systcm: ________ ~~"'.0--j_____"____-t__''-cS.·--I~-------- ?~6~ 

12 - 100# Storagc_91il~~~_~\c·IO'"oc"'c,o"'"'C"""CcC'______________~------j---------- __ 

______ ~appurtenance, nnd 400 Ib~ of 
-­

___________ s~h_ 80 o.:arbon sled pipe, _':!,llves _~ _I}_t~iryp 
-­ ---~-~-----

----f--~--+_~-----
________-f'D~-S~4"OO__l--~'__.~~L~S~.- 00I---~s'")01l.90. 

3 FIre ho>e red, wi 100 rcd or hoscC---- -­ -­ ... --+_-I--~--f -­
_________ ~__=_Port~~~e_ haml-hdJ 20# cxtingui,hcrs 

--­-:c--~~--+----
2.000 Ills. or sch. 40_~~~on steel pipe, valves & fitlmg& _ 

_~---=~~ pump, 5plit-ea~e, SOO gpm ~';;2Q!:t or head ------1-------+-+ ­
- ----~-~____:c_-=_ - ------+--+----­ --­ ~-

____ 17 Unit Cooling Waler S~~~~ D-8410 I L.S. SI30,0()_(~
---~F--+--'---- ----­ -­

_ 2 - Coohng wakr pumps, '=~_~_-sllction type, 150 gpnl -----------l'------t-------­
----+-­

______ 2 - 8-inch aulomilli~, sd_~~lcaning <;traincrs ------------+------If-­ ____ _ 
1,000 Ibs_ or tll'.':_K wppcr tulling, va!v~:"&"'f;";O;",,go; _________ f ___ _ 
4,000 Ills. or du~tilc iron, mechanical join! pipe & fillingsr------­ ----~--+-- ----I­ - --­

-:-:--:--::-c::------­ --­ --1----­
IS Lubricating Oil S;,::>tem: D-8410 

-----­ ______I__+-=',,-.s""+__ f­__$","20,OOO,OO 

______--j____-f2c-c5"'00_ ~~I_ carbon stcel stor~g,<'~'w"""k",'-_________ 
--­

1- 10 gpm @ __ !Q9 p<;i oil pump c--­ ----j
I . lube oil filteT ----c----+-­
1,000 Ibs_ of ~o.:h. 40 carbon stc~~pipc, valves & fillings ___ --1----+----­ --~. ,~=

Sbeet Subtutal $2,343,000.00 

QUANTITIES PRICES 
CHECKED BY alECKED 

C Dene, J Gr"" LLw 

DAn;PR.;PARED PEER REVIEW DATEPREPAItEO PEERREVIF~ 
513121104 OMI17104 

(/ 
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~ " IRoza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Conveyance System - Q= 2,500 cfs 
, ,Design Flow - Q 900 cfs PN 

FlU:, 
C'.\l)ocumcnlS ,Uld , Rockllil.\Cl !l.ocl 

; , I ri ,I R, " GRe>' 1. I 

," - " "e58 , DEScRIPTTO'! CODE QUANTITY U'!lT UI'ITI'RICE AMOn-iT 
, v <,< 

-

, , ,'AO, S""m 10-8410 L.S. 

I, IOOdm@125"i, " 
1-250,,,1 , ' 

I - [00 cfm air dryer 
. --­

l'lOO lb" of seh. 40 carbon steel pipe,'~'a[~e~'-&-f;tlings 
._.­

-­ -------­-------------­, ,10-8410 L.S. 

,­ 'P""P, 75 gom @ 200 f' "f hood 

1­ , 300 8,,1 " 
17~0 Ib~, or .Iype K copper tubing, valves & rittinp

... _- ,-_... .._.­I 
,2' IGravity Dn~.l~~l:\C. ~Y2telll: .' . 0-8410 LS. 

12 .~FI~lOr I, t iron 

5.000 'h, "f "" 'm" hob, I, service weight 
-, 

, ,22 ,Plant , Sy.",,", 0-8410 ,oeh 

..z - Vcrtlt~!J.II~~in~_ tY(Je sump pump, 500 gpm @ 50 Ii hd 
-­

[ . Drainage jet type drainage pump 

1,000 Ib,. or type K copper ;uhi~ valve, , , , ,,3.000 Ib,. of ductile iron, mechanic~l 
.. 

" 
...­ - -

; Walcr and Sani;m:;' W~ste System' 0-8410 I each 

2- w ,n 

Urinal 

& accessories 

I - D",b: 
-- ­r­

2,000 Ibs or cast .iron hub & spigot, 

",",,,i,, 
-

400 Ibs. 01' type_15 ~pper tubing. ~nlves & fittings,-­ ._-_ .. 

- . -­

- ._­

- - ­

- ..._.. 

- ­ . ­

~ 
.v D. Donaldson jY.t1J..­"' DIN ~/(l/o!1'Gm" k .. 
DATE I'REPARED -, 

5127104 Gy"''''''" 
(/ 
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-c~,unc, ~: 
IRoza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Option.~ 

I~:::::;,~c~o'nveyance System - Q= 2,500 cfs
II Design Flow - Q 900 cfs PN 

ClDocmnen" ,nd,' l' b' ,. 
; , , , 

DESCRIPTION COllE QUANTITY l')\IT 1')\ITPRICE AMOIlNT 

0-8410 I L.S_ 

, J p'om ----1---+----+-­ -

-----------------1---+-----­

r -­ - ------------------+--t---t--+-----j---­
r­ --­ - ------­ ---------+--+---+----1-----11-------­
f -­
r- ----�--

- ­

---------------f---+---+----I-------Ir----­
-­ - -----f-----­ ---­

-

f----I---r------------------+--+------f----I--------~-----

---- +----1--- ------1­ 1-----1-- ­
1 -­ - - -­ - --------------------j----j---t----t----t--­

-­

1--1---1----------------+--+-----1-----1-­

-­ ------------+----1----+----j-­
- ---­ 1-----------------j-----I­ -
-I­ -­ -f------------------­

----,------------------1--- -1-----­
------------+--+----1--­ 1 

--1-----------­
I----+---t-------­ - -------­ 1--1-----+-+---1 ---­

------+--t---t-----t--- ­

-

-----------­

r----I-+-----­
---------~---I -­

---- ­ --------­

-­ - -------­ --­

-- -1--+---+---+--­
--­

P Schle,,, 

nATE PREPARED 

__",m." ORIl711l4 



BUREAU oce,0L.AMA ESTIMATE WORKSHEET SHEET 15 OF 1B" 
FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Watl'r Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICE LEVEL: Appmi...aJ 

FILE; 
c liJ(l(;umelll' ,\lId Seu;ngslb"a"otte\DesktoplBlack RocklBlack Rock 

Electrical Rcvi,ion<\lPrie,{ RapIds PP 3500 Rev l.x[sjSummary 

, , ~ , 
~ DESC"R1PT1Ol\ CODE QUAl\TITY !I~lr lI~lrI'R](,E ,\M()lI~T," < ::: ,0 

--------­ ~~ 

- - --­

I Electrical Generator (1"&1) D8430 1 EA $1,550,000 $1,))0,000.00 
- -----­ ---­ -

25,000 kYA, 6,900 volls, 3-_l?ha~e, 6q Hl 
----­ -­

27~.9 rpm, 95 % power factor 
---­ ------­ - ---­ - ----­ - ----~---

Vertical, synchronous machine 
--­ ---­ -­ ---­

Static eXCItation_"y_sle!'!l & voha,?e regulator 
~-- -----­

---­ -----­ ----­ ~ 

-----­ -

Plant Grounding System (F &1) D8430 
-­ -----­ ----­ ---­ - -----­

2 Ground rod~, 10ft, 3/4" dia, co~~:~~~~______ 3D EA $180.00 $5.400,00 
--­ ---­ - -----­ -------­

Stranded bare-copper conductor: 
-­ -------­

3 250 MCM 1,200 LF $5.50 $6.600.00 
~- ----­ --­ ---­ ----- ­c--­

4 410AWG SUO LF $3,200.00 
----------­ ----­ -----­ -------------- --­ -----­ f------~~.QO -­

5 210AWG 500 LF $3.50 $1,750.00
-----------­ ------­

6 4 AWG 800 LF $250 $2,000.00 
- ---­ - -

---~ --­ ---~-----

-­ ~ -

Generator Hus & Metal-Enclosed Switchgear (F&I) D8430 

7 Gcnerntor non-segragated phJse bus: 250 LP $1,400_00 $350,000.00
--­-­

I~_~V, _~~Q_!~:2per~~-'__ ~:p_ha~~: ~O_l_~___________ --- -- ---­ - - -

EA -8 Genermor power circuit breaker: 1 $730,000 $730,000.00 
-­ --­ ----­

___J_~ kY, JOOO ampere,>, 3-pha,e, vacuum type 

~ - -­ --­ --­ -­ ~-

9 $tatiol1-,ervice fused interrupter switch: 1 EA $30,000.00 530.000_00 
- - ---­ ~----­ ---­ - ~ 

15 k Y, 600 ampc~c_.3::PE~12~,_~,0Jower fu,e_, 
---­

------­ --------­ -----------­ -- --- --­ -

--~ --­ - -------­ ---­

08430 
------­ -~-- ~£!1_~~_t~!__I2~Il_t~o_1 _E(ll~i_em~nt (F~I) - ---­ ---­ -

10 Dup~x control switchboard for operation of the 1 EA $730,000 .~730.000.00 
- ---­

generator
- - -

-~ -------­ - - -

-­ -------­ ----­ -

-~ ---­ -­ ----­

--­ -­ ------­

----­ - - -

- --­ - -

- - -­

--­ - ~- ----­ ~-

Sheet Snbtotal $...1,408,950.00 

aUANTITIES PRICES 
),1, Schllh CHI,;Clilill ;t: 1&". , .v CHECKED"' 
[)~4~1I 6;}v'~(!;OCIF:;ran i/n/c'r 

DATEPREPAREl> PEER REVIEW IJATE PREPARED PEERREVI~ 
51271U4 081t7104 

V 




BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 16 OF 16

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICE LEVEL: Appraisal 

I<'IL£: 
C:IDocuments and Sclling,lbynnottelDe<k{opIBl.lCk Rocklillack Rock 

Electrical RevislOlls\lPne5t Raplds PP 3500 Rc,' I xls]Sultlmary 

COOh QUAl'fllY L'NIT ~lNITrR]["E ,\MOl'NT 

------+--+­
1­___+_-c:lrPCi"=n=t~8=".=tte~L~Xstem (F&1)_____________I-'D~8C4,3,O_ 

I­__+_ci"ir____1?5 VO~l, 300 ampere,-hour, lead-acid battery _ _ $25,000.00 

12 Battery, c"h~,",g,<,C"'--___________ _ _ _____ "'t--''"'--1_-"'"'""""'"''I-__=$ci~6".OOO'"''c0'l0 
f---­ 13 _~C d~trlh~~:~n panclhoanJ, I"O.oo~'"m,p,,,",,,n",,,i",,,,.____+__--t___-'_ $12,500.00 

and molded-case circuit breakers 

f--­ -­
Plan~ ~t_~tion-Service Equipment (F &1) 08430 

Indoor scc:ondary umt substation with f(~l~~_!E:g_____________ _ 

1---+-:-: ~u~~~_,__________ _ 
14 Dry-type_t~~~~~~mer, 6.9 kV -480Y1277. 1500 kVA 

I­__I­___~~ ______4~_0_V~lLt p(~\~Cr-Clrclllt breakers, 600 amperes $20,000.00 

----­ --­ ------------f-­ ----­

- -----------1-+---1-­
Building Lighting SystcmJF&IL_________________ ..Q~8'"4~3"O+----t_--t_----+ __ 
Interior luminaires -------------+-+--+---+---+­ -

16 High bay, high-press~~r~_sodium, 400 Watt ________f____t_---....2e4+-E,,·cA-f--,,$c700"'C.,OO"-1 $16,800.00 

-­ _------­ _____.i~_v"o~h,..'l-,p,h,"='--------------1---t_----f---f----- f­
17 4 foot n_~_12r~_~~!:~~_l!g.!!.~i!l~ flXturcs, 2 la~p~__________+___I____='="+--"E.'A'--f-__ ,$,'=''-O-''.O'-O+___oS7 -'920. 00 

f----­ --­ ----------------+--+----f---t--­ ---­

-- ------t_--I------I----:c+--,~+-
18 Emergency lighting system 1 LS $900.00 1_____1=-900=00 

t--f----t:-­"C'-""C"1-.---C-.------------t--t----t---t--­ ----­E)"tenor [(millime', ____________ -----.c=-=+----: 
1­__-i-_."9+_-'H,ig,'c,-"P'='-'''="'''c'Oo,d,i',m",."w'-",llC-m""'9,"",','d-'.c9,""1d'-9,9'-""Y"P"___f-___+___ !.~___r::~_____}400.00 $4,800_00 

70 wall, j 20 volt ----1----+---1-----1-----1­
I-----f---f---.-----------­ . 

20 '.l_~!!_~~g l<'ire Detection & Alarm System (F&l) D8430 1 L~___ $150,000 $150.000_00 

--­

$60,000.00 

f----­
1----1--+------­ ---------­ -

-­ - --:----:-::-----:::::-::--------­
f--­ ______ Motor Control Center!J<'&I,J_---:--:_________I-=='-t___ .=i---=-::-: -­

22480 volts, 3-phase, 160Q ampere main bus $195,000_00 

Slx 20 inch wlde sections .---1---+-+---­

I------I--f-­ - -------+------cC 
Sheet Subtotal $563,920,00 

QUANTITIES PRICES 
BY M Sdlllh CIiECKED.....p CHECKED 

..... ~ 
DATE PRKP ,\R~;D PEgRREVIEW D,\TEPJ!.),;PARlm PEER REVIEW ~ 

5127104 ORII7I04 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 17 OF 18

FEATURE: PROJECT: 

Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q"" 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICE I,EVEL: Apprai~al 

FILE: 
C I[)ocuments and Seuingslb\'"nottelDe,ktoplBlack Ru;.'klBl1l"k Rock 

Electrical l{eYi,;on<~Prbt Rapids PP 3500 Re\' l.xlslSummary 

UI:SCRWllOK CODE QlIAKTITY U:'lI u:.rr PRICE M10UNr 

f-­ --f---+-----­ --­
-­ -------------­-----­ - -

Insulated Conductors ()<'&I) 08430 
-------­

-----­ ---------­

4AWG 300 IT $12_00 $3.600_00 
---------­

----­ .---­ --­--,----c------cc----­ -­ -- ------­

f_--t--=-:I"60COc-.:"voit smglc.c()ndllctor'~L!:.,!:~~eu_-copper: ---­ ------,-=-1---=:-+---=-:-:+--- ---­
24 12AWG 6.000 IT $0,65 $3.900_00 

------------­

25 10AWG 4.()()() IT $0,80 $].200.00
-- -­

26 6AWG 1,000 VI' $1.55 $1.550.00 
---­ - ----­ -

...:.:27 4AWG 1,000 IT $1_80f-___+--~f_~~~----------------------------+-----+_--~~+_~_+----~~+_----~$~I",800~go 
28 1/0 AWe 600 IT $2.90 51,740_00 

29 4/0 AWG 600 FT $5.00 $3.000,00---------­ - ----­ ----------------1---+----"""t-'-'---+-----'"~ 

600-voll mulli-conuuctor conlrol cable: - ------­ -----­ ----------­ ----f----+---f------ ---­

30 9 conductor 14 A WG 1,500 IT $1.75_ $2.625_00 

31 12 conductor 14 AWG 2.000 Fr $2.00 $~,222:29---­ -­

2,000 IT $1_80 S3.600.:Q9 ____:I? ______ ~ ~?~~::<:~:~_I_~!___W_C ---------------+---t----'='"-I-"----:I---==I 
-- ------------1---+--+--+-----1-- ­

I-----j-­ --------­
__ Conduit System (F&_!l________________ 08430 -­ ----_._+---+­
f_--t--:-:I'Rcig<,ic"c'c"c'cl,='c"',,"="ic,-----------------------­ _ 

33 I inch ___________________t-__+__==-+_-=~t-__ 1.000 VI' $14.00 514.00000 

____~ __-,I-,IC12:_i,,,,cIC'_____________ __ _ 500 IT $18_00 $9,000,00 
---­ ---­

35 2meh ____.________t-__+__--"""+--'-'--t-_~$,:22.oo600 Fr $13.200_00 

______3~ __."2 ,1"I2"i~",d",_______.._ _ __________--":"'t--'--'--t-_~S,300"OO'"__f_350 IT $10,)00_00 
-~ 

---------+--c --­
_______ Pl~stic-comecl ri¥_id st~~L _ - f-----1---+--I--­

37 2 Inch 750 FT __~$~30,0"0+__ $22.500.0Q-------------­

------­ ----------11----+-----­ -
----- --------­ - ---11----+---+--+-----­

---------­ ----j---+-+--­
1---+­ -­ ---------­ --­

--------+--+-­ --+--­
--­ ----------­ -1--­
1----+-t--­ - -------­ ----+--+-­

----1------­ -----+---­ ---1---+ -­

--------­ ------+-+-­ -+-­
1---1- .. -----_ .. -

-----+---­ ---1---+ 
- -­ Ma~t - Electrical Subi~tal $4,071,OS5.00"= 

QUANTITIES PRICES 
BY M. Schuh BYCHECKED :t: ~' fj£gr" cnECKED 

D8430 6V~' VI1(.J'IElizabeth Tran 

DATE PREPARED PEERREvmw DATE PREPARED J'EER REVIEW 

SI27104 08/171()4 Cy 



BUREAU OF R~CLAMATION ESTIMATE WORKSHEET SHEET- la- OF - la­

FEATURE: PROJECT: 
Roza Canal Powerplant, Bypass, and Switchyard Yakima River Basin Water Storage Options 

Outflow Conveyance System - Q= 2,500 cfs 
Powerplant Design Flow - Q= 900 cfs REGION PN IPRICE LEVEL: Apprai~al 

FILE: C \D"""mcnt, and Sctlings\lwd,wllcll)c\klopllliad R"<.-klll]""k Rock 
Switchyard and Transmission Line Revi,ion,lll'ri,,1 Rapid' PI' 3_';110 Rcv Lxl'I~,m'm"ry 

- ~ ,.. ;:. 
~ c ~ ,, Dr.sCRIPT1OK CODE QI'ANTITY I'NIT lI'ilT PRICE AMOU~T> 

~,< 

-­ ----­

SwitchY8rd 
~~ -----­ ---­

-

rurnish and Instal]; 
-­ ---­ --­ - --­ ~ 

I Oil-filled power tr<-,---n:,!ormcr D8440 I EA $450,000 $450,0~~-

25 MY A; 34.5-6Y.kY,_ 3-phase 
----­-­

- ------- --­ - ------­ -
r-u-S440­2 £'&:L}4.~-KY PR[MARY UNI~ ?~L~STATION: I EA $375,000 $37),00~:2Q

- --­

'[NCOMING 34.5KY SECTION/BUS/I~TERRUPTER 
-----------­ -----­

'OUTGOING 6.9KY SECT[ON/BUS/[NTERRUPTER
-­ ----­ - ---­

'SURGE ARRESTORS, 30KY 
- ---­ ~ ~ -~ 

~-

-----­ - - - -- -­ -

- ~.-. -­-­ ---­ - ---­ -­ -

----­ ----­ ----­

---­ - ~- -----­ - --­r­
------­ ----­ --~ -­ --­

]_'~p at existing 34.5·kV lin~ 
-­

- - -----­
Fumi,h and [n.'>tali:

--­ --- ­ - -~-----.. 

-­ ---­ ----­ --­
3 W~)d-po[e t~p structure D8440 I EA $9,000.00 $9,000.00- - ----­ -~ ~- -

--­ --~ - --­ -­ -~ - ­

----­-~~~ - - -

-~ ---­ - -

-----­ -r-- ­ ---­ - - - ­

- ----------­ ---­

----­ --­ - -~ - - --­

f- ..~. ---­ --------­ - - - - -­ ----­
4 Construct Transmission LTlle 08440 1,000 FT $40_00 540_000_00--1--­ -----------­ -

Assume 1000 reel of transmission line from 
- -------­ --­ ~ ~. - - - - ~---

existing 34.5-kY line 
- .~ ---­ -

w()(!_~ poles, I I 15 Awe COTIlJuctor 
~- - -

-­ -

------.~ 
~-f ­

- -~1--­ - ~.--1-­
--­ -­

- - - ~-~-- -

----1----­ -

- -­-­ c=cc:Switchyard & Transmission Line Subtotal $874,000.00 

QUANTITIES PRICES 
CHECKED CHECKED1J4) ;;," " 6,;'; "fJ/I"9Jo'--i

L. GamucLelio Eli",l-.olh Tran 

DATE I'KEI'ARED PEER RI<:VIEW DATE PREPARED PJ<:ERREVIEW ~ 
S127N4 J"mes R. Zeiger 08/17104 

:7 




Sunnyside Powerplant, Bypass, and Switchyard 

Q(H,.",)= 1,250 cfs 

Q(Power Plant)= 900 cfs 

Field Cost Estimate 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 1 OF 15 

FEATURE: PROJECT: 
Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, Byapss, and Swilchyard REGION PN IPRICF: I.F:VF:I.: Appraisal 

FILE: 
C. ID<x;umeni' "nd ,,"tliTlgs~)yanOllelDe'ktojl\BI"c~ Rucklillack Ruc~ 

Summary RevislOu'IlBR Sunn",i,kPP I Rev Lxl'ISummary 

DESCRIPTIOI' CODE QlIAl'llrY lII'lT U!'<IT PRICE .~MOU_~I 

-~--4-------------
-­ -- -------+---1-----+--4-----+--------1 

------------------------+---+----
Sitework Subtotal _1__+___--1_~s"02,"3,20,81-5m I 

- --­ -------­ ----+----+--+-----+----:-$''',3=-6-::5.-'':::0'''0=-01j 
______~~l!.@l~Architectural Subtotal 

--+-----y---­ ----tcMc'-dc"-,c"-"c,CSC,bC,-o,-,',-­ $19,621,400.00 v 

----::-:­______________+__+ ___+ __f-___+_-"S"3,,,76o,],065.00 .J 

---1---+------------------------1----1-----+---+-----+------
Switchyard & TransmiSSion Line Subtotal $1,234,000.00 / 

-------­

----I---~------------------------I----I-----+---+---- --­

--------------------------+---+----+----1-----­
- -------------1----+-----+---j-------iI__--­

1__-,--+----------------­
-­

----­ ---­ ----+-----+---t------ir--­
f----+--+------------­ -- - - --­ ----­ -----+-----:-:: 

Sub[ol~1 ___--1_~$~3~2,~3_02,450.00-­ --------f'~=----------------

-- ----------------+---1-- ---­
_______ Mobili~i'l~ion__ $1,600.000.00 I 

----­
__..c+cl-~",kc..-+_---~f---f_----

Suhtotal wI mobiJiz~tion $33,9_??_:~ 

------------­ ---­ -­ --
UnJisled Ilems +1­ 10';;', __--1_---"$,,3,~0_97,550.00 I 

- ----'-:c=::-:-=~=--
ICONTRACT COST $37,000,000.00/~---------

----+--+-­ +-----+---­
Contingencies _--1_~',,''-"O",OOO,OOO~ j 

FIELD COST $47,000,00.0:.00 J---­

QUANTITIES PRICES 
IIY CHECKED BY fA Sraig A_ Grush CHECKELJ 

'"YElizaheth Tron 

DATE PREPARtLJ PEER REVIEW DATE PREI'ARED PEER REVIF. W ;(.' .. I, / • I 
~/X 8 l~o4--08/17104 



6UREAU OF RKLAMAT[ON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, 8yapss, and Switchyard REGION PN PRICE LEVEL: Appraisal 

Civil/Site Revisionsl[BR .. Sunn),sidePI' I Rc' l.xl'ISummaT), 

, 
E 

DESCRIPTION CODE VCI\NJUY UNIT UNIT PRICE A.\lOLNJ'> , 
-----------+--t---~----­ ---------1 

------­-----------------+-­ - t----­
Access Road (60 ft of 24ft wide bituminous ~urface):1_--+-+=="""-'=00=......====''---------­ -----1---1--­

~--+-+-------------+ ---­
I C1carroadway ahgn~c_~~______ ___________ D8120 ___ !c,4c4"O+::"SF'-c+__c$,lc-OcO+_ $1,440.00 

2 _~~rni:J~~nd plac~ base course material (9-inch depth) D8120 75 TONS $20.00 $1 jOO.OO 

___ ~ F_u~_i,h_an~_pl~~c asphalt concrclc (6-inch ucplh) !??L~_~I_____~5c5+_ToO='cS+__-,$0IOO=-"OO+_____ $5.500,00
-­ -

----­I---+--r------------t--ir-­ -
-----+---1---+---+­ -

Servic~ X~E.!1__(6" ~_s~_h.!'!,t_''"_••'"'''.I<'-'''U_'"'.','',l'-______+___I-____+__-1_____+_______ _I 
Assume T.O Ground- TO Yard- El 894.5----­ -___ji-----'="'"'-"'''-'''''=-=--=-'''-'''"'c'..-----1---+--+--­ ------+----1 

4 Strip and clear pUlTIpmg plant sIte to I foot depth D812~__ ___ 3,900 CY $5.00 _ $19,500.00 

5 Common _~~ca~_all<:l~_to:'__y2f.~1i.:t50% Strip & C~ear_)________f-"D08"1"'20"-j__~2,,"000""j_"Coy'--j_--"$c7"0,0+--~$14.000.00 

6 Place and compact cmhankmcnt for yard (50% Exc.) 08120 I,~_ CY $12.00 1­__--'$,1 "2",0,0,0,00'"1 

7 FlImi~h and plnce base course material (6-inch) 08120 3,600 _!g~.§_ __Ji?O.OO $72,000.00 

t---­ 8 ~u_r_"i_sh_~!:I!p_~~e_~ph~lLc.oIl~~~!~_16_::.i_l!~~! __ 08120 _____1,QO~ TONS $100.00 __~OO,OOO.OO 
9 Furnish nnd inslaJl7-foot chain !ink fence for 1'1' Yard 08120 1.400 LF $20,00 $28,000.00 

-

1_--I--loO+"0'"","oi"h","0",i"0"II),II"7--f,","0"",,24,--,-f","-,-,-,-7,,,-,-,-,-,,~g7-'-""'-____--1--"D,8-,-12'0"-j___~3+--"E-,-A'--I----"$-,-3",5-,-0-,-0",0,,-0 ___ $j~,~~ 

------ ---­ ------------+--+--+----1----+--­
r--i--t:::-----=---c-----:c----:------­ .-------t--­ - ----1 

l~i~_~~(~n_I~~Ir~n.~cCc"c·ost"'CuC'c,;c",·c'_--:-::-_-:-______t------jr-----t---+-----t---­
________________ ~~~~~l_l~[_~ed t[l pa.'>s 900 cfs canal now tlu~mg 

- ---­ ---- ­ ---­

construction_ Assume loae! borrow. 
--­ - - ---­ - - -­ ------­ --­-----I---+--=="""'--==~=----­

Assume m: ~c~""_"a,I"'c,i"",g ""c",""ic""dc, _________+___I-____+_____j----­
[[ f9_~~~':!.~LJ/S & DIS earth cofferdam~. ,('-"0,"ig'-h"',=~IC5cl,'l'______+-"'~""--I_---"""'''_f---''''-___j---$,1"5CO"0'108120 2,000 CY $30,000.00 

________ L-!2 F&l impervious geomembrane __~_~0'I~rdams. 08120 3_~0 SY $15_00 $5.250.00 
-----­, ',,=-=

13 F&llhr_cr:.~il~la. X .138-in galv ,cofJUgmed metaJ__ p'ipes __ 08120 1,000 LF ,$"5OO""',"0"0+___~500,OOO.:~ 

r---­ _______ blwn collenJams. Wtl~~="' ,1_O",lh"""I,'__________j---j_----I-­ _____ 
1\~_e_move cofferdall1s and diversion stf~~_t_ures __ 08120 _____I+-'L,S>..+_____I­

---------+-­
-----1-------------­ --­ -----1---+--+--t-­

----------­ "- -----------1--+--­
------1-+--­ ----­ ---------­ t--­ --I_--+­ -­

--------+----­ -

-+----­ ------+--t---+--­
--------­ ----I-------t---+-+-­

---+--1--- " -------­

\-+----­
------+---1- -­ -­------+-­

1---+ -­ -=-~--­ ----+-+----+­ ,,=Sheet Subtotal $1,119,690.00 

QUANTITIES PRICES 
Dicll.;,I'OTld CHECKED BY CHECKED 

.41,/fU~ tl)J t/!1/dr 

DATEPREPARl:n PERR REVIEW ElATE PREl'ARED PEER REVIEW J-cJ 
5115104 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 3 OF 15

FEATURE: PROJECT: 

Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, Byapss, and SWitchyard REGION PN PRICE LEVEL: Appraisal 

FILE: 
C:lDocuments and Senings\bvanollc\])"Sk(upIBI"ck Rockllll'Kk Rock 

Civil/Site Re.';,;o",\jIlR SunnysidePP 1 Rev l.xls]SulIlmary 

CODE QUA:',ITY lI:.n U'ill PKj('~ ,\MOU:'T 

-----------------­

--------t--I------j-­ - ----­I----+--bc--~____ccc-::-- -­
Tailrace Channel (Unlined) ------------i---+-­

A~~ume T.O. Rock EI.-~~~_-----c_:-=-----t----t-- _____1-----­
Assume stockpile rock and common material for r~_~se: 

15 Common excavation !.?_~~a"i"IC""u"cuhlli,"""".',I ________-+_D~8"1 ,2<L __ _ 3,800 CY $5.00 $19,000.00
-------­

16 Rock cxc~ymioJ1 for tailrace channel (urill anu shoot) D8120 J,900 CY $45.00 585,500.00 

CY $30,0017 Furnish and place riprap b~d_d~i""g,-,-(lc-"fc"d,,"pl~h")______+"D o801,2=O+---'700""-t--"-'--1 $21,000.00 
----­ ---­

18 t:\!~~~_.?_nd place riprnp (2-fl depth) 08120 I~~ CY $35.00 $49,000.00 
---­

----­ ----+-------------­
1---1--+--------------­ -­ -­ - ------1--+--+----­

Structural Excavation and Backfill -- --+-----1 
Assume T. 0 Rock El. 880.0 

.. ------1----1-----1---+-----1----­
Assume stockpile rock for later use as riprap.

I----I-~c~~====~~~~~~--__+~~------­ ---­ - -

19 Common excavation for ,lruClure~ 08120 12.800 CY $12.00 $1)3,600.00
:~:-:-;-C----- ---­ ---­

20 Rock excavatlOn for .'>tructures (urill & shoot) 08120 18,150 CY $30.00 $544,500.00
-­ --- ---­ ----­ ----$34~21 Furnish hac krill lor structures (reuse excavation) 08120 5,675 CY $6.00 

-­ ----­ -­

22 Place backrill around structure, 08120 5.675 CY Included above 
-­ --- ----­ - - -c-=::: 

___ 23 C0Il!J:l.~_~ bac!0'ilLaro_"!nd str""~"""""C,'_____________ D8120 5.675 CY $8_00 $45,400.00 

---­ -­ -----------------+---1---1----+---+--­

1­__t-__I,r,ip,'~T"",""c"h,E"""""",""ti,"""-,,'""d...B,,,'k,fi~",l_______________ 1-­____1­__-+_____ ---+ 
24 Comm(:o_c!,:c_~~ti()n for_pc"p~c ,i""-'S~c,,,~i,cc'_'Y,'"cd"________+ ,D.8""12.0"-t__--"6~-9"OO'"_1__ ,Ccy'_+__,,$,I,O,O.0'-l-___ $69.000.00 

-

1----___ 25 ~,?_~~_~~~?va~ion for pipe in Service Yard 08120 2,270 CY $~?_-O_O_ $102,150.00 

f--­ 26 Furnish. place, & compact backfill for pipe (local) __II--,D08"I=20C'-t__~6o.4o.2,5'_ _~y_______~6.00 _ _ ,,-",,8,-.5,-5,0=00'1-

27 Furni~h & place "oil cement for pipe 08120 525 CY $75_00 $39,375.00 

--·1--1----------_·····­ -+---­
- -----------+--+--+------i--­

1---1--­ --­ --­ -------1-__+---I--t---1 
- ----------­ -- --­ ----+-----1-­

------------­ --+-----­
-----------1--1---­ -

1---+-1----­ -­
--1---------­ ------1-----1---1--+----1 ------I 

----------­r­ ----1----+--+­ -

1---+-1----­ -+---­ . 
--1-----------­

--------­ ----__+--1----1 ------I 
-+---+---­ -------­ -­ - -­ +----1---+-­ -­

-------t----­ --­ - --:-------1--f--
Sitework Subtotal $2,320,KI5,OO 

QUANTITIES PRICES 
BY DIck Lal'ond CHECKED BY CHECKED 

/,H«{/~ C;:;A_G'USh 
DATE PREPARED PEER REVIEW DATE PREPARED 

5115104 OSIl71U4 



BUREAU Of RECLAMATION ESTIMATE WORKSHEET SHEET 4 OF 15

FEATURE, PROJECT, 

Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplani. Byapss. and SwHchyard REGION PN IPRICE LEVEL; Appraisal 

FILE: 
C:\J)ocumenlS and SettLngslbvanoue\DesktoplBlack RockIBI"ek Rock 

Structural and Architectural Re\'ision,IIBR "urmysidePP 1 Rev Lx]'ISummary 

l)h~j{WIIO_'1 lUD~ QUANTITY UKIT 1:NITPR1CE AMOl.'NT 

-­- ---+--t---­ - - 1------1----­1----I---tSCT=R="C-'=:lC'IC)R=A='=.---­
1---+--­ ----­ ---­----------+--+ 

-­

Construct Concrete Tailrace Structure 
-

I Furnish. form,_ an9_p}~~~e~iwn"f""c,'o,d""omw""Co'"" 08120_________+--""~= 560 CY $400,00 $224,000,00 
--­ -­ ----­

$1.00 1­__+_~2i'-r"'~ll;"i";h""a~d pla<;e conc~c~~r~inforccment. 08120 n800 LBS _________f-'c"''"''-j__-'''~'"-I-"'"'"-+----"'''''"-t_----"$,7"2,<,8"O"O,-O"O~ 
Assume 13~O,.#"lcC"Y______________I-__+__ ______ ~___:___:_-­ -----­ -

3 Furnish and h~nd1c cement (.282T/CY) 08120 158___ TONS $160_00,.=j--"==+-_-"'==+----"'$~2,5~~80.00----­I----+~F=-"==="-'=='-'-------
f­ ---­ - -­ -­------------+--+--+--1­
------f----Ic---c:--:--c-:--------t--+­ ---­ -­ -­

1­__+___EC~""n"""'u",',',p,""w"'O,"p~I,"n~' ,S"u~hC,O',"uO'"""u,"'__________ _ , ---­ -------­

4 Furni ..h. form. and place reinl()~c_e9_~on.:::r~~~___________ 08120 3.140 CY $400.00 $1.256,000,00 
-

1­___+_ 5 Furnish and place concrete reinforcement 08120 376,800 LBS $0.80 $301.440.00 

A"ume 120#ICY 

-08120 885 TONS $140.00 $123.900.00 
--­ --­ ---­ --- - --­

-

~ (~()_n~~~~_t Powerplant Superstructure 08120 4500 SF $100.00 $450,000,00 

__72,5-11 .~_62-!I x 37-ft high superstructure - ---­ ------­ -----­ .....---f-----­
Structural steel superstructure with CMU wall~.__.. 

____ ~t~~rctl columns for 12ST crane support 

Bllllt-llP_E~)of un metal rouf deck. -1---­
f---­ ----------+--+---1----+­ -

.. -­ ---r::-----::---:-c-----­ -------

Construd 8t~Jl~~_S,.'u"b"'~',cu"',.'"u"'_'-:-_________ - --------­ ---­

__________~ Fur_c_is_hJor_c_;,_a.I!.~yl_ace remfurced conc~tc'_______-t___""""-+__=-:="c08120 3.375 CY $400.00"'t_~$"f",.3"5cO.000,00- - --­ ---­

9 Furmsha~_tlp1ace concrete reinforcement. _____ 08120 405.000 LBS $0.80 $324.000,00
-­

___1-­ _______ Assume 120#ICY .-:::-=----­ -

1 0 Fll~:_~l ,lnd hnndle cement (~_~?T/CY) 08120 950 TOr-.;S $140.00 
-­ -­ =""t--- $133.~.:29-----t-==I­

----­ ---------­ - -----

Construd Bypass SuperS!rudure 08120 2.740 SF $100_00 $274.000_00" 74.0-ft_x}7:_ft x 16-ft high superstr~~ture1---­ -­ -

_____ r--_B~\It-up roof on ~~Ial roof deck supported b~open 
---­ -__+__"c",.b"J"o,.i~""s, _CMU bearing walls. No crane. __ _ 

-

-

-

---------­

-----­ -11----+-­ - ---+ 
-1---+-+­ -­---+­

--C-- . -

-­ ---­

Sheet Subtotal $4,534,420.00 

QUANTITIES PRICES 
D,el i.ah,md BY CHECKED~gA.(jruSh 

DATE PREPARF,P PEER REVIEW PATE PREl'ARED PEER REVIEW 

5115104 00117104 



BUREAU OF RECl.AMATION ESTIMATE WORKSHEET SHEET_o_ OF _'5__

FEATURE: PROJECT: 

Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, Byapss, and Switchyard REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\Documems "ml Selling,l\lvanottel[)c,klopIB lack Rockllliocl Rock 

Structural and Architectural 

VESCRIPTlON CODE Ql'ANllTY CNIT l.'NITI'RI('E AM()lI~'r 

~ ---------~ --t---t----+-~ --~--­ .---~----­

STRUCT~~A~J~ro~n~t~~)___________________ --t----t--t-­ ~ ---------~-~ 

~­ --------------­

.. .. --~-------+--+ +----j---~---­
Construct Pipe Encasements _____ -----j----f-----+---_+-----+--------/ 

12 Furnish, form, ~n_d~[_~~e,'"'"f""f"o"""'"d"'"o"''''~''"'<'________+D'"'",,12"0_{ _ 1,050 CY ________~400.0U $420,000,00 

f-__+_-"13"j'F~"~m"f "I", ",",d"!,",,",,, "'''"''''"'"''",''Jf",f'''"'"''Jm","""'c.__ ____ ___ D8120 __ ~"' ,5c.5"0"0't-"L"B"S'-jf-__~$"'.0.0-+__~$"f,,15-,-~QO.OO 
Assume 110 #/CY 

~-------------/---+--+_-+------1I------l 
14 Furnish and h~nd!e cement (.282T/CYj 08120 295 TONS $150.00 S44,250.00 

-­

--f--I---------------/---+--+_-I-~-~---+------/ 

---­ ----cc-------------------­

Structural Steel 
-~~ 

15 Furnish ~nd inslall structur~1 steel (painted): 08120 34,000 LBS $4.00 $136,000.00 

_____________Indu~es crane girder, rail, and hoist frames. 

Doc, _~()t_~n!:~~de typo hUlldmg framework. 

---+----­
--+--+--­ ~ ---------~-----~-­ .... - .~~.­ --1----1 

Mi~l:ellaneou~ Metalwork
-----F'=====--------~-------­ -- -­ ----::=c:=:c:1

16 Furnish and install miscellaneous metalwork D8120 15,000 LBS $7.00 S I 05,000.00 

________~~I~_d_e~ ~r0ting,_lwtd!_es, ladders, guanJrail, and -- --+-------1--+---+­
_________ cahl'=--!r"""yo' _____________________ 

r----------------+---+-----I--­ - ------­
f-__+_-,-f7'fMooot.?~~(lperaled, exterior insllbted~_o_~-"""' ,""""""' ______+ ,Do'''''I2"0--t____ ,f+-,E"A,--+--"$,,1 ~OOO.OO $1 0,000_00 

18' x 20'I-----/-----il-"'-"·c"'-­ - ..~~------+--+----+---1-­
--f---------­ ~ ­ -~~ ---/----1--+---­ ~--­

----------+-~­ ~ 
-----~-----~--~ 1---+--+----1--­ -

f---­ ----j--­
-----r--+--+--~ -.~ ~---­

~---~------­ --~f-----+--+-----i--­ ----­

---------­ ---1---+-+--­ -----­

1--1---­ ------1--+---, 
---------­ --1----+-­

--~-----~­f-­ -~----+--+---+---~ 
---------~-­ ·-f--+_--I----f---­
--------­

---+---f-­ -----­ --+-----/--1-­ -1--­
-+------­ -

c-­ --­ ---:---c-::-:---: --.~--C-+--+--­ -------f-- $5,365,170.00StrUl:tural & Architectural Subtotal 

QUANTITIES PRICES 
DJck L,Fo,," CHECKED BY CHECKED 

.fl,,(.0;5"-­ ~A'GruSh 
DATE PREPARED PEER REVIEW DATE PREPARED I'EER REVIEW /)t!J­

51l5AJ4 08/1/104 
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FEATURE: PROJECT: 

Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, Byapss, and Swiichyard REGION PN IPRICE LEVEL: Appraisal 

FILE: 
C:\D""um"nb and Setungsltwallotte\Desktop\Bl"ck Rod.IRlHd Rock 

Mechanical Rev;,iQn,~BR Sunny"dePP I Rev I.KlsISumm",)' 

!)~SCR1PTlO'l COllE QL'ANTITY UNlrl'KlCli AMOUJ\T 

~~-----+-------

____}_ Turbine-Vertical Francis, 4~485 Hp D8420 200,000 LBS $20.00 $4,000,000.00 

1­__+_--1f'4,OO",!""m"'C4"'c35_~~: Design H~""d__________ _ 

CF3 18-8 Stainless Runner 5,4' dia. 

__2 _12igitaJ Governor, 156j13 fL-lbs. D8420 EA $200,000 $200,000.00 

1----1-­
- -­ ---- -_t-----=------=:-:-:=-:::-C­

3 Governor Pres~urc Tank 875 Gal. D8420 7.640 LBS $10.00 $76,400.00 
I---+-~F"C----

Look to Flal~I~g Gorge Oil Tank _____ _ 

1------------- ­ . ------------+---+----+--+----+--------1 

..... --­ ---­ .-----------------------I--~---
1---1---1--------------------------4---4--­
~--I---I---------------------------+----- --­ . 

--------­

I ----------------------+---+-----+---+-----+--­

..... _----­

1---­ ---1-------------------------+---+-----1----+-----1­ -­

---­

--­

-­

- ------f---­
1---1---1-----------------------­

1---+--+----------------­ - -----­ 1---1-------1---­
----------------+---1--..­ ---­ .+----­

I---+--t--­ ------­

Sheet Subtotal $4,276,400.00 

QUANTITIES PRICES 

BY TJ Turnage CHEI.:KED BY I.:HEI.:KED 

John Brook, 

D,o.n;PREI'ARED P~:ER REVIEW DATE PREPARED PEER REVn;W /)..tJY­
4114104 08111104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE. PROJECT. 

Black Rock Assessment Study Yakima River Basin Water Storage OptiOlL~ 

Sunnyside Canal Powerplant, Byapss, and Swifchyard REGION PN PRICE LEVEL: Appraisal 

FILE: 
CIDocumCTlts and Sening,lbvanottelDesktoplB I"ck RocklBlack Rock 

Mechanical Re\'lSionsl[BR SUllnyside?? 1 Rev l.~I'IStimmary 

l)h~Rtt'rtON ("ODE (JU,\N t tTY UNIT t'NtTf'RWE A\101iNT 

-----------­

-------cc----------+--+---I 
I<'urnish and insta!I_~e..r,oolloo~w~in"','___________1---I-­ -r---+---t--­ ---­

- - -­ -------c---------­ -- ---­ ---+--I--------t------­ -
Steel Penstock: I---+-t=""'.='---­ -----+--+---+--+- ---+--------j
Steel_e.l~_e llsed for pipe fabrication: 

_~§]~--.A36: Sy__--::_~? kpsi ---+--+----1----+---­
(All pipe siLes are insi~le_~wi,"""n,,,,,,c;")___________+-__-+____ + __+_ 

1-_--1_4'--_1"14~4," DiJ_, 2114" wall, L- 252 fl. D8420 890.000 LBS $2.00 $1,7RO,ooo.OO 

-----­ -------------------­ ----­ .. - ----­ --­ ---­

5 84" Dia., 1 5116" wall, L= 311 fl. D8420 665,000 LBS $2.00 $1,330,0_OQ..Q9
- ---­ -­ ... -----­ -­ -------­ -

f--­ --­ ----------------1---1-----+--+----+--­
6 144" Dla .. 3/4" wall. L= 132 fl. D8420 1::'::',000 LBS $2.00 $310,000_00

-- --­ -­ --­ - --­

f----­
7 Two - 396" Db., I 1/4" WJll cylindrical tnnks D8420 295,000 LBS $15.00 $4.425,000_00 

______ \~~h hJ,c[lIJtc~:
-

Each lank helghl _ 20 feel------­ .C_-=::-::------t--+-------t--f--­ ----I1­____________I:ot~1 weig!ll for both lanks = 295,000 Ihs: ------------t---+----t---t----­
--------1-----1---+--+---­ -­

-----c=-r=-I---:-:-:=1-­
D8420 140,000 LBS $15.00 $2,100,000.00 

t---t--­ _ AS:rM1:"!§l.~~i~_I_e_ss steel plate 
Each ~?~e weight = 70,000 --1-----1­

f----r---­ ____ I~til.1 V\ieight for both valves = 1'!:..0,0~00='b~,~.___--1___1­____1-­
---------------­ --+--+--+--1-­

-----:-:-~---::---­ -----+-+---­ ----I 
Spherical nlh'es ~~~ hydraulic operators: f--. --­

9 Sleeve valvt._g-,,l,nrd valves D8420 ---"'="t-- $1,200.C!.~-=c:-----+="-t-­
TWD - (,9~~pi~. Spherical "Jives Wilh hy~~au!ic OpCral(~r,~·__+--__1----+-­

1­___+-__"_____ ~~,~ Ibs. per valve__________________ 

----+--­ --­ -------+-­ -­
TI1_~~}_ne guard valve ---­ --------t-::-::-:-c:-J­

10 One· 78"_ Dia. Sphcncal valve Wilh ~ydrall!ic oe~cn=<O~'___+=D=8=4"2=0+-~=~---­ ---'=""-I__~1,l50.~ 
115.000 Ih,. pc,,-" ,",1"",___________ ------i--+--+_ 

-------­

--­

----+----­ -----cc~_c_­

Sheet Suhtotal $12,295,OOOJ)() 

QUANTITIES PRICES 
CIIECKED CIIECKF;D 

f',eJ ~h-/:ARick Fnsz, D8420 ~A.Grush 
DATE PREPARED DATE PREPARE)) PEER REVIEW /J-rIJ-­

5/6/04 08!l7!04 



BUREAU OF R"CLAMAT'ON ESTI MATE WORKSH EET=________.....::':::~'::.IT'"":;;,;::oe~""_; 

~T:.~'" un~:

IBlack Rock Assessment Study Yakima River Basin Water Storage Options 

PN ,i ,1ISunny"id, Canal Powerplant, Syapss, and Switchyard 

ClDocuments "nd ScUing,I]",,,,,ottelDesktoplE lack RocklE lack Rock 

i I i r ;lIRe, I I " 

DhSCRIPTION CODE QII,\NTITY U~lT UNIT PRICE I\~I()UN r 

. -1---1------­ ---­ -

I 25-Ton I D-8410 153.000 LBS $6.00 $91 

-­ -­

----------c­
I -,;;;;­and in~lalhng Hydraulic elevll10r 0-8410 

,I _1 -tl~avcl 31 ft. 
- -­

1_ . ",", ,=3.,pceO= 100fUm;p. 

I 0-8410 25.000 LBS $4.00~I--__+_-"l.~~l.~,~h~lw;'~u"~;';:;,,,~P,"O:~'L)'~"~id-;;:"';"~_"~:~~'''-J(~''~,,~l)~_____--_­__.1cS41.~t=='25,(:ooo~-.:s;t=::14:00:~=YiJ:Ocoroj 
I~ ITwll fixed hmsls for I ___ gates. 2-ton capaci~x:_ I D-841O 400 LBS $50.00 

I(eaeh hoi,l weighs 200 lbs) 1-­

~__~~I~I~··-~J~g"'C..~I,,~ft'",2ph~c=p~&,.g~"id"~;~",·~"~~I~~~JrD~-8;4WIO~----3~22~..OCO~~L~B~S~_~$4~.OOO+ 
Ipipe di,charge lO c•.a,,,n..,.a,,I.1 (1,"".,,"',..,1)--------------+---1-----/----\/-----1--------­

I-----I---ccl=-c-c::----=--::-c--c~·-·-··----+---­
I61C02 HIgh Prc,;,;ure Fire Extinguishing System: I D-841O r.s. 

10 ­ 100# Storage Cylinders wI control panel 

[and appurtenances and 300 Ibs. of 

_ _ [sell. 80 carbon sleel pipe. valves & fillings
--­

171 FlrC Suppre'i'iion System: __ _ ·lvS410 
I rice hOI, cecl' wi 100 r,,, of hu;, 

1= .···I--l'~;;:I·~~~fri;~~;:::===::.:.:t=-t==t=t--
nnn II' _of sch. 40 carbon steel pipe. valves & fitting_, 

1 - i , "I I 500 ~~;~ @300 ft of head1-­ 1-----+--­
:=_.._. _+__cIfl+/U",,";;="Cw,w.,...lifo"-g_wC'""Ie~,cS"rY.'.;.';'';'" ______-lI=D.8441""O-1--_,-11_+--"-[,.,,,s·-I--__ --I-:::!l'3O.O<~ 

2 
-­1_ ----.~-_llic-C;;."~"~Ii Il~g~,w;~"~"_;',p:~"~.m~~p,~,~.~'"~O~-~'"~'~h~OP~'Y~P~'~.~15~O~g~p~m~== 1_1___ - 8-inch, ! I slra,,,ip".,c..,,~·______+__+ ___ -+____ II -----t--­

1.000 Ihs. of type K copper tubing. valves & filling,; 
--­ .'. ( C iron. - --­ i.:. !:i-t~~g-':;-

1-­ .. "".~--+---+----+-~-
--------­1___+-_-"'"$"""0;,,,h,08 Oil Sy~te'!l: __________ I LS. 

12-_500 gal carbon steel storag~ tanks1-­
I----+---I~,-'10 gpm tl!) lOOp""'-.",,,","""'",p'-____ -­

1~-I~he oil filter -

II ()()(l Ihs. of ,;ch. -40 carbon ;i~el pipe. valves &,' f,_i1'"",ho",,,_­__+-__-1-__ _
f----.J.----'-I....-......--:~~- -

18Y R Chm!""SCTl. Il Suod 

(' Ilcrlc. J G",,, ,­
IDATEPREPARED IDAn: PREPARED FERREVlCW II r A 

;nnoo, 081l7/O4 /Y""/J 



BUREAU OF RECLAMATIDN ESTIMATE WORKSHEET SHEET 9 OF 15

FEATURE: PROJECT: 
Black Rock Assessment Study Yakima Rh'er Basin Water Storage Options 

Sunnyside Canal Powerpiant, Byapss, and Switchyard REGION PN IPRICE LEVEL: Apprai,al 

FILE: 
C:lDocuments and Settingslbvanotlc\J)c,k(upIBI"ck RO<.klBl'Kk Rock 

Mechanical ReVLSionsl[BR SunnymiePP I R",· I ,hIS"mma,y 

DESl:RlI'llO.'< COD[; (jUA:'IHY L'NIT UNIT PRICE AMOU~T 

--------+­ --+-+---+----1 
--­------------­ ----+----c--t--c-c-f---+-----:-:c~-:-cl 

_ ___ ___ 20 Compressed Air System: ___-I"0c-,84",1"0'--l__,1__l-oL",5",_+----­ ______I­__~$c5,O",0,0,O"OO'l 

2 ­ Ino crill@125l?,'>i r_olary scre"'~a_i_~~m""p~""'~w~'~''---____+---+----_+--­ "'------­

I - 250 gal. c;lfbon_s,~",'~1 """' ,'~""'"'"c'"'___________+---­
1 - 100 cfm nir dryerI----+--t':cc===--c--­ - ---1-----+-+---+---­
500 los. of ~ch. 40 carbon s_teeljlipe, valves & fittin g,'c____+---t-----+----1--­ _ ---ir---------1 

 
------1::----:--:::----::-----------------­

21 Service Waler S)'~lem~ D-8410 IS $100,000,00 

_________ L§ervice water pump, 75 i;.P.1ll @ 200 fl. of ~ea~ _ __ _____ _______ _______ 

--------­ 1_~_I:!~'~r:.0p_l]_~~lmo.ticTank"c30,0'"'""lc,----------+---f_-----1----1-----f_--­
, ______~----"'7"5"0,lb"'",o"f"ty"p~'cK~'"'o,p,p,',',t""b"'",g",~"","I;""","&,,,f,it,ti""g,",'__________+_------f_--------+_----_+-­________+­_________r -­

1----+-+------------+---1----+-+---+---­ -
_22 gravl1~ Drainage Sy~~~~_ __ __ ______________--1~OC-~804'''10 f_-~I~-+~LC,"SC,+ _____+----"$""50,229.00 

12 - Floor drains, cast iron -1-----1 
5,000 Ibs. of ellst iron hub & spigot, servicc weight ---------1=-===--=="'''-'=='"'-----1-----1---+--+----1­
~oil pipc 

--­ --I:::--c------c---::---------------~- -- ----­ ---=-C~I 
23 Plant Unwatering System: D-841O 1 LS. $70,000_00 

___ ~yenicallurbinc type sump pump, 500 grill @ 50 fl hd 

I - Drainage jet type drainage pump ________ ,C-c-------r-----1------1---+---­ -----I 
1,000 Ibs. of type K copper tube, valves & lilli_ngs ,---------+-­
3,000 Ih~. of dl~~lj_l~_ i,rl_)_n:_n:!.e~~--'-I,""ic"4,1"i()"'""t"PC'"p,' ,&"'fi,n,'""'C''---_--1f_---+------1--­ ___ _ _____ ----­

1---f_---1- ---------­ -----+--+-----+--+---­
24 Domestic Watcr and Sanitary Wllste S~~t~m: ______________1,0",-8,,:4,,1,,:0+_-'I_---j'-'L",S"',+____ $50,000.00 

2 - Water Closets -----1""-"-""'-"""=----- -­ ", -----1--1---+--+---­
I - l~r_~~~_________________ - -+----1---f-­ --­
2 - Lavalorie'; & accessories 

----~---- , 

I - Duplex ~~~~~gc §~_<::t,cc'c-__:_--__:_--__:_--- _+_--_+-----+ 
_____1__ 2,000 Ibs_ 0L_~~~n_,!l_ub_~ spigot service weig~t_____+---f_----+_--­

~e_~:~plpC __ _ ------I---+--+-­
_________ 400 Ibs. of type K cop~~r tuhlng, valves & fittings ---+--+---1 
---+--+------­ -------1---­ " ---+----+­

-+-+-------- ­ -

---+--+-----­ -­

1---+­ --+--+----+--1
•----+-­ --t---+-+-­

------­ --­

1---1--­ -----­ ----f---+---f­
--+-----­ ---c--------­ -

Sheet Subtotal $320,()()().OO 

aUANTITIES PRICES 
CHECKED CIIECKED'" 

J Gras_, ~ <1,;,;A. Grush 

DATE PREPARED PEERREvmw DATE PREPARED PEER REVIEW j)r/J-­
513/2004 08117104 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 10 OF .15 

FEATURE: PROJECT: 

Btack Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, Byapss, and Switchyard REGION PN IPRICI£ LEVEL: Appraisal 

FII.E: 
C:\Documeni' Hml Selling,lhvanotte\Desktop\Bi"ck Rock\Bi"ck Rock 

Mechanical ReviSLollS~BR Sunny,idePP 1 Rev LxlslSummary 

~§
<0 ~ DHSCR1PT1ON CODE U:-IIT llJ\lT PRICE 
~u 
"U << -" 

1----+-­ Beating, Vcntila~ing, lind Air Conditi(!~~ng 0-8410 LS,-,-+____f-_~$,,9,,34"--OOOvuu"'°"l° 

Unmunncd air cooled BUILDING AND VAULTS ---+----1-- ----- -­ ------­
_+__pO~A"l~~1?_95 tlegrees F. 

- -

------------+----1 

1----­ --­
----­

------­

----­ ---------------------­ ------­

---­I-----c--~-----------

---------------f----+------1----f-----­ ---­

f-----j-- -1-----------------------+--+------1---+----+­
----­

--------­

-­-----­---------t-----­
--­-­----------------1--­

-----------------------l-----1------I------I-----­
1---­ - ---------I----+--+_ ----­

---- ---------------------11-----­

------ ---~-------------------- --­

-

1---+--+ ------­ --------­

---­

-­

Mechanical Subtotlll -$19,621-,400:00 

QUANTITIES PRICES 
cm:CKEIl BY CHECKED 

P Schlein h-
PEERREvmw DATE I'R~;PARIlD 

PEER REVIEW lle;J­
5il12004 08117104 
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FEATURE: PROJECT: 

Black Rock Assessment Study Yakima River Basin Water Sturage Options 

Sunnyside Canal Powerplant, Byapss, and Switchyard REGION PN b'RICE LEVEL: AppraIsal 

"'ILK CIDocuments "nd Sening,lb",tnuItCII)C,kloplJll.lck RocklBlack Rock 

Electrical 

DESCRIPTION COD[; <,)LJ,\NIITY UNIT UNITI'RICE A'vlOCNr 

+------­ ------+-+­
--:-::----­ 1----11----1-­ ----1----­

_-+-,D",8",4",30,-+___ ' EA $1,700,000 $1,700,00000Electrical Genera"'o",:,(F.,&=I)~:-:-_cc-:c 1-_1-_' 
30,000 kYA, 6,900 volt~, 3-pha~e, 60 Hi: -+--+--­
400 rpm, 95 q'_Pl?'W'Cr factor 

Ver!ic~_J, ~yncluOnO\l5 machine 

- --I----t------c-- ---------+--+---1­
f-__+__ l:'.llIn~ (;'!:(I~~,!ing System (}~~!)__________-+~DC8"4"300Cf ____ _ 

2 GrCJ~II~.!:.ods> 10 fl, 3/4" dia, copper-clad _________c30,,+-'E~A'__+---"'$c'800CO,O+---~$,5c.4,OO".""'OO 

Stranded bare-c()rr~r_c()nduclm: - ------+----+--~+_c-=-f­ -------­
---+--~=:=c'::_---------------­ 1,200 LF $5.50 $6,600.00 __________-+__+__,,S,000f- LF _ $4,00 ____$],}0Q.Q9 

500 _~L~'-+__-".,3,,"50,,+ __ $1.750,00'1--="-"---------­ -­
800 LP $2.50 $2,000.00 

- ----~---+--+--+-----11-----­
------i-__+--+_-+_-___1I__--- ­

Gcncrat(lr_~us__~_ Metal-Enclosed Switchgear (F&l) D8430 

_ LF __-'7+G",,,"""c·'"",,""'·",'~"c-',',g"""g"'ru""d.Pchru"""h""c'--------------------f------­ $1 ,400,~()()+_~$'c3'c'50",O"'O"'0""OO-­

15 kV, 3000 amperes, 3-pha~e, 60 Hi: 

f--. 
.~730.000.00 

. ---­

-­ -­ --------c--C---c-:------+-+-----clf-=--+~--I-­
() Slalion-servlce ru~ed Inlerrupler ~witch: _ _ ___1_____ EA____ ~~0>.,O>.O.O.OO""+_--~$c3,O,000,00 

_______ 1____1_-"'5 ,k.V"c'6.00,,"-,'ru,n""p'""'c·,3-JO"hru'""",","I"p~o.w.,", ,fu',",',--______ 

---------------1--1----1_--1-­
I­ -----­ . ------- ---1---+--1---1-­ -­

_____I'('.·',n,,'.'",,·,.o.'c'(.'o"n,,'"'oo.'.E,q,n,iPC"ru,"'.n,'"(F·&""'C'_______ D8430 
--­ - ---+----­

1°Dllp~C.~_ c~mtl~)1 switchboard for operation of the EA $300,000~1_--'$,,3"'00,Q'OO,OO 
generator1--­ -. 

---+--+---­ -------­ ---+--+---+-+-­ -­
-1----------­ ..... --1_---1--+-­

-1---+----+--- ­ --­

----r---I---­ --1--­
---­ ------­ --f---+_--f--+--­

f----I--- -­ ---------+---­ -­

--­ ------­ ----+--+-­ -----+---­ -­

--~~~­

Sheet Subtotal $3,128,950.00 

QUANTITIES PRICES 
M_ ~ch"h CIIECKED ';( ~ CHECKED 

DM30 

1M.TE PREPARED J'EER REVIEW DATEPR'EPARED PEER REVIEW /)£iJ­
30APR04 08117104 
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FEATURE: PROJECT: 
Black Rock Assessment Study Yakima River Basin Water Storage Options 

Sunnyside Canal Powerplant, Byapss, and Switchyard REGION PN IPRICE I.F.VF.L: Appraisal 

.nLE: 
C.\J}{x;urncnlS and Semngslbvanollel[)esklOplBlack RocklBbck Rock 

Electrical RevislOn,IIBR Sunny~idePP 1 Rev l.~lsISumm"J)' 

Dh~C]{II'I"ION ('ODE QlIAKT1TY U"<lT l;NIT PRI("h AMUlI.'ir 

--­ --::c:-::----­ -
I'lant Bat!.~9' System (F&I) D843o.-"='+----+--­

~ I ___J 25 volt, 300 ampere-hour, le<lu-aci9 battery ._______I­__---j____~l _I . EA _. $25.0.0.0..00 f-. $25,000.0.0. 

___-+___'c2 __B_attery charger~ .____________---j___ 2 EA $8,0.0.0..00 $16,0.0.0..0.0. 

___J~ _ DC distribution panelboard, 10.0. ampere main';, ____---j____ ,'+---,E~A-,­ $12,50.0.,0.0. $12,50.0.,00 

and molded-case cireuil breakers 

---­ ---------­ -----+~+--­
I'lant_S~a_~~c:'n-Sen'ice Equipment (F&I) D843o. --1---+---+----­ -

- -----­ -------+--+---+------1 
features:r c-----­ --­ -- ---==---+---+--+-::c-­

14 Dry-tyJ!':.~ran~rormer,6.9kY-48o.YJ277, lOOo.kYA _I. EA $55,0.0.0.,00 $55,0.0.0.,00 

1­__" __ ~. __~O volt PQ~:!:cin:'~l_~?!~~~:::~,_ 60.0. amperes __ _ _ ___c5+-'E"-A'--+--"$"4-'-,OAOAO"OO""-I-----~-o.-,OOO,o.o. 

----------------------+---f---+-----j-­
---­ ----1-------------­ -- --­

Building Lighting S~'stem (1<'&1) D843o. - ---+--1------­
---­ -­ "i"w'c"'"io"',_'"""""'i"""'wi'""'--_________________f-__--t_----f---+-----I-­

______ ._ ..__.!!~ ____].!!..!f.~ bay, high-pres>ure sodium, 400 Walt 20. EA $700,0.0 $14,000,00 

480. volt. 1 -phase 

.. ---­ ---c:t-------::-:----------+--+-----t---:-::-+--­
17 Emergency lightmg .,y~tem_ ________________+___1­___--'-'+--'L-5'---+-_____f_ $90.0.,00 

--------_ .. --------+--+--+----t--­ -­ --

ExteflGr luminJires - ----I---:-f---=--+------c-:c-:-:+­
III .__..!..!igh-rressure sodium, wall-mQunled, QUldl?_~t:...!Xp'e_. _. 12 .__EA______$"C4C"COO'C.O~O+__ $4.80.0..00 
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