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Preface 
The Congress directed the Secretary of the Interior, acting through the Bureau of 
Reclamation, to conduct a feasibility study of options for additional water storage 
in 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 a 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 water storage within the Yakima River basin.  In 
considering the benefits to be achieved, study objectives are to modify Yakima 
Project flow management operations to improve the flow regime of the Yakima 
River system for fisheries, provide a more reliable supply for existing proratable 
water users, and provide water supply for future municipal demands. 

State support for the Storage Study was provided in the 2003 Legislative session.  
The 2003 budget included appropriations for the Washington State Department of 
Ecology (Ecology) with the provision that 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.” 
Since that initial legislation, the State of Washington has appropriated additional 
matching funds.    

Storage Study alternatives were identified from previous studies by other entities 
and Reclamation, appraisal assessments by Reclamation in 2003 through 2006, 
and public input.  Reclamation filed a Notice of Intent and Ecology filed a 
Determination of Significance to prepare a combined Planning Report and 
Environmental Impact Statement (PR/EIS) on December 29, 2006.  A scoping 
process, including two public scoping meetings in January 2007, identified 
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several concepts to be considered in the Draft PR/EIS.  Those concepts were 
developed into “Joint” and “State” Alternatives.  

The Joint Alternatives fell under the congressional authorization and the analyses 
were cost-shared by Reclamation and Ecology.  The State Alternatives fell outside 
the congressional authorization, but within the authority of State legislation, and 
were analyzed by Ecology only.  Analysis of all alternatives was included in the 
Draft PR/EIS.  

Some comments pointed out that Yakima River basin issues were not being 
adequately addressed in the Draft PR/EIS.  Given those comments and the narrow 
focus of the congressional authorization, the State of Washington has decided to 
not participate further in the joint NEPA/SEPA process.  The State will continue 
the SEPA process to look at a broader range of solutions to water resource 
problems that are not limited to storage solutions.  As a consequence, the State 
Alternatives have been deleted from the Final PR/EIS and will be addressed in a 
separate SEPA process.    

This technical document and others explain the analyses performed to determine 
how well the alternatives meet the goals of the Storage Study and the impacts of 
the alternatives on the environment.  These documents will address such issues as 
hydrologic modeling, sediment modeling, temperature modeling, fish habitat 
modeling, and designs and costs.  All technical documents were the basis for the 
Draft and Final Planning Reports/Environmental Impact Statements and are 
available for review.    
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 List of Abbreviations and Acronyms
 

af acre-feet 

cfs flow rate in cubic feet per second 

cy cubic yards 

El.  Elevation 

fps velocity in feet per second 

ft foot or feet 

ft2 area in square feet 

ft3 volume in cubic feet 

ft/s velocity in feet per second 

ft3/s flow rate in cubic feet per second 

Hanford Site Hanford Nuclear Reservation 

hp horsepower 

H:V ratio of horizontal to vertical slope 

km kilometers 

kV kilovolt 

lbs pounds 

lf linear feet 

MP mile post or Most Probable 

MPH Most Probable High 

MPL Most Probable Low 

MW Megawatt 

NWS normal water surface 

PSHA Probabilistic Seismic Hazard Assessment 

psi pressure in pounds per square inch 

Q flow rate 

RM River mile 

SR State Route 

TDH total design head 
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TSC Technical Service Center 

USGS United States Geological Survey 

WS water surface 

% percent 
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Executive Summary 
Background 

Legislation authorizing the Yakima River basin Water Storage Feasibility Study 
(Storage Study) directs the Bureau of 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.  See Figure 1.  In 2004, Reclamation completed 
an appraisal assessment of likely configurations, sizes, and costs of Black Rock 
Project facilities needed to pump, store, and deliver Columbia River water to 
willing exchange participants in the Yakima basin [1].  In 2007, Reclamation 
completed an appraisal assessment of likely configurations and costs of Wymer 
Project facilities needed to pump and store Yakima River water to increase 
storage capacity in the Yakima River basin [2]. The conclusions reached in these 
two appraisal assessments were that the Black Rock and Wymer Dam and 
Reservoir Alternatives should be included in the Plan Formulation Phase of the 
Storage Study.  Both of these alternatives were presented in Reclamation’s Draft 
Planning Report/Environmental Impact Statement (PR/EIS) (2008) [3]. 

Another alternative included in the Draft PR/EIS is the Wymer Dam Plus Yakima 
River Pump Exchange Alternative.  This alternative included the Wymer Dam 
and Reservoir Alternative, along with a pipeline and pumping plants to deliver 
water to the lower Yakima River basin from the mouth of the Yakima River.  This 
alternative was more expensive than the Wymer Dam and Reservoir Alternative, 
but had a very low benefit-cost ratio and minimal irrigation, fishery, and 
municipal benefits; therefore, it was not considered in this cost-risk analysis.   

Purpose of this Report 

The purpose of this report is to present findings of a cost-risk analysis of total 
project costs for the Black Rock and Wymer Dam and Reservoir Alternatives. 
This was accomplished by defining a range of probable field and total project 
costs associated with the two alternatives and performing a cost-risk analysis. 
Provisions to mitigate downstream seepage impacts at the Hanford Nuclear 
Reservation (Hanford Site) were also included in the revised cost estimates for the 
Black Rock Alternative. 

The first step in the cost-risk analysis is development of the most probable low 
(MPL), most probable (MP), and most probable high (MPH) quantities and cost 
estimates that attempt to define the uncertainty of estimating costs of a project 
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with less-than-feasibility-level design data.  The MPL field cost estimate was 
generally calculated by multiplying the lowest quantity value by the lowest cost 
value for all identified pay items and adding the lowest estimates for allowances 
(design contingencies and construction contingencies).  The most probable field 
cost estimate was calculated by multiplying the most-likely-quantity value by the 
most-likely-cost value for each identified pay item and adding the most-likely 
estimates for allowances (design contingencies and construction contingencies) 
given our current understanding of local conditions.  Similarly, the MPH field 
cost estimate was generally calculated by multiplying the highest quantity value 
by the highest cost value for all identified pay items and adding the highest 
estimates for allowances (design contingencies and construction contingencies).  
The variations of quantities and unit prices across the MPL, MP, and MPH cost 
estimates are based on engineering judgment, given the available design data and 
definition of project needs. 

The second step is to perform a statistical analysis of the MPL, MP, and MPH 
cost estimates.  Reclamation used the Crystal Ball software produced by the 
Oracle Corporation to develop risk-based models of the cost estimates.  This 
software uses the “Monte Carlo” simulation techniques to model risk, based on 
the three cost estimates developed for each feature.  The goal is to evaluate cost 
risk associated with each line item of the cost estimate including quantity and unit 
price ranges between the MPL, MP, and the MPH cost estimates. 

Monte Carlo risk analysis is a statistical analysis which randomly generates total 
costs based on the sum of the distributions of quantities and unit prices generated 
from the MPL, MP, and MPH cost estimates.  The resulting 0% field cost 
estimate has a zero-percent probability of not being exceeded, and the 100% field 
cost estimate has a 100-percent probability of not being exceeded.  This cost-risk 
modeling allows the selection of a project budget associated with percent risk and 
likelihood that those funds would cover the costs associated with each feature. 

Black Rock Alternative 

The Black Rock Alternative involves a diversion and partial exchange of 
Columbia River water for Yakima Project water currently diverted by the Roza 
and Sunnyside Divisions (Roza and Sunnyside) of the Yakima Project for 
irrigation.  Columbia River water pumped from Priest Rapids Reservoir would be 
stored in a Black Rock reservoir to be constructed in the Black Rock Valley.  
Stored water would be conveyed by an outflow conveyance system extending 
from the reservoir to the lower Yakima Valley and delivered to Roza Canal at 
MP 22.6 for Roza’s downstream users and to Sunnyside Canal at MP 3.83 for 
Sunnyside upstream and downstream users.  Most of the Yakima Project water 
currently diverted from the Yakima River by these two water exchange 
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participants would not be diverted, and the freed-up water would instead be 
applied to meet the Storage Study goals. 

Table ES- 1 provides an overview of major features associated with the most 
probable configuration of the Black Rock Alternative, and Figure 2 shows the 
general location of the features.  

Wymer Dam and Reservoir Alternative 

The Wymer Dam and Reservoir Alternative involves construction of an off-
channel storage facility on Lmuma Creek, approximately 8 miles upstream of 
Roza Diversion Dam.  Wymer reservoir would be filled by a 400-cfs-capacity 
pumping plant located on the Yakima River and would release water back to the 
Yakima River by gravity.  The addition of the Wymer Dam and Reservoir 
Alternative would increase the Yakima Project total active storage capacity from 
1,070,700 acre-feet to 1,239,700 acre-feet.  

Table ES- 2 provides an overview of major features associated with the most 
probable configuration of the Wymer Dam and Reservoir Alternative, and 
Figure 3 shows the general location of the features. 

Findings 

The cost-risk analysis shows considerable risk associated with these appraisal-
level designs and cost estimates which are to be expected at this stage in the 
planning process.  To substantially reduce this risk and narrow the range of 
probable cost estimates, sufficient design data would need to be collected and 
used in preparation of feasibility-level designs and cost estimates.  This would 
involve considerable expense and time to accomplish. 

Black Rock Alternative 
Field cost estimate 

1.	 The most probable field cost estimate for the Black Rock 
Alternative is $4.56 billion (April 2007).  The most probable low 
and most probable high field cost estimates are $3.44 billion and 
$8.075 billion, respectively. 

2.	 The MP field cost estimate for the Black Rock Alternative is 
$1.29 billion greater than the indexed appraisal-level field cost 
estimate used in the Draft PR/EIS.  The three major components of 
this cost difference are:  inclusion of seepage mitigation features 
($605 million), design and cost estimating refinements 
($250 million), and actual inflation over the previous indexing 
from 2004 to 2007 ($432 million). 
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Table ES- 1.  Major Features of the Most Probable Black Rock Alternative 

Priest Rapids Intake: Located on Priest Rapids Lake 
Design Flow Capacity: 3,500 cfs 
Design Normal water Surface = El. 468.0 
Approach velocity for fish screens = 0.4 fps  

Pumping Plant: Design pumped flow capacity at TDHmax of 1,400 feet: 3,500 cfs 
5 Two-stage Spiral case Pumps  
Indoor plant with overhead crane 

Inflow Conveyance: All-tunnel option 
Design Flow Capacity: 3,500 cfs 
Tunnel Length = 34,850 ft, Finished Diameter = 17-feet 
Surge Shaft Depth = 1,506 ft, Finished Diameter = 22-feet 

Reservoir: Maximum WS = El. 1778.0  
Normal WS (Top of Active Storage) = El. 1775.0 
Bottom of Active Storage = El. 1,500.0 
Active Storage:  1,300,000 af 

Dam: Type:  Central core rockfill embankment 
Top of Dam:  El. 1,785 
Crest Length = 6,590 feet 
Maximum Structural Height = 755 feet 

Spillway: None. 

Outlet Works: Single-level, trashracked Intake Elevation = El. 1,360 
20.0-ft ID upstream tunnel 
32-ft ID downstream tunnel with 16-ft-diameter pipe. 
Discharge into Dry Creek. 

Downstream Seepage 
Mitigation: 

200-Foot Deep Cutoff Wall, 5,500 feet long 
15-foot-high embankment 
Trashracked and gated intake with trash rake 
Ten dewatering wells downstream of embankment 
Pipeline Length = 19,200 feet; Pipeline Diameter = 4-feet 
Outlet structure on Yakima River. 

Outflow Conveyance: Trashracked Intake Elevation = El. 1,500 
Tunnel on North side of valley. 
Design Flow Capacity: 2,500 cfs 
Tunnel Length = 90,000 ft, Finished Diameter = 17 feet 
Surge Shaft Depth = 530 ft, Finished Diameter = 40 feet 

Black Rock Outlet 
Facility: 

Located at MP 22.6 of Roza Canal 
Bypass flow capacity: 2,500 cfs (4 Sleeve valves) 
Powerplant design flow capacity: 900 cfs (1 Francis Turbine) 
Power output at design head of 338 feet: 23 MW 
Indoor facility with 2 overhead cranes 

Project Roads: Relocate 11.8 miles of SR-24 

Sunnyside Powerplant: Located at MP 3.83 of Sunnyside Canal 
Powerplant design-flow capacity: 900 cfs (1 Francis Turbine) 
Power output at design head of 435 feet: 29.5 MW 
Bypass flow capacity: 1,250 cfs (2 Sleeve valves) 
Indoor facility with overhead crane 

Delivery System to 
Sunnyside: 

Pipeline from MP22.6 of Roza Canal to MP 3.83 of Sunnyside Canal. 
Design-flow Capacity: 1,250 cfs 

Delivery System to Roza: No new features upstream of MP 22.6.  Continue diversion of Yakima River at Roza 
Diversion Dam for deliveries upstream of MP 22.6.   
800 cfs delivered via Black Rock outlet facility downstream of MP 22.6. 
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Table ES- 2  Major Features of the Most Probable Wymer Dam and Reservoir 
Alternative. 
Yakima River Intake: Design Flow Capacity: 480 cfs 

Min. Operating River WS = El. 1,275.0  
Max. River WS = El. 1284.0 
Approach velocity for fish screens = 0.4 fps  

Pumping Plant: Design pumped flow capacity at TDHmax of 475 feet: 400 cfs (w/o wear factor) 
7 equal-sized, fixed-speed, horizontal centrifugal pumps  
Indoor plant with overhead crane 

Discharge Pipe: 120-inch-diameter steel pipe 
Pipe length = 4,700 feet 
46-foot-diameter steel air chamber 
Outlet elevation in reservoir: El. 1610 

Reservoir: Maximum WS = El. 1,741.7 (PMF) 
Normal WS (Top of Active Storage) = El. 1,730 
Bottom of Active Storage = El. 1,375 
Active Storage between El. 1,375 and El. 1,730:  169,000 af 
Active Storage between El. 1,456 and El. 1,730:  162,500 af 

Main Dam: Type:  Concrete face rockfill embankment 
Top of Dam:  El. 1,750 
Crest Length = 3,200 feet 
Maximum Structural Height = 450 feet 

Saddle Dike: Type:  Central cor,e rockfill embankment 
Top of Dike:  El. 1750 
Crest Length = 2,700 feet 
Maximum Structural Height = 180 feet 

Spillway: Type:  Reinforced concrete uncontrolled ogee crest 
Top of Crest = El. 1,730, Crest Length = 60 feet 
Rectangular chute on right abutment with air slots 
Stilling Basin: Type II with slotted flip bucket 
Discharge into Lmuma Creek 

Outlet Works: Single-level intake at reservoir 
Intake Invert Elevation = El. 1,375 
9.5-foot ID upstream tunnel 
15-foot ID downstream tunnel with 102-inch-diameter pipe. 
Discharge into Lmuma Creek. 

Lmuma Creek: Channel modified for 100-year flood (1,600 cfs) 

I-82 Bridge Protection: Coat piers with waterproofing membrane 
Riprap embankments 

3.	 Monte Carlo risk simulation of the calculated field cost estimates 
indicate that there is a 0% probability that the actual field cost will 
be less than $4.10 billion, and a 100% probability that the actual 
field cost will be less than $6.02 billion. The mean field cost 
estimate is $4.92 billion. 
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 Total Project Cost Estimate  

4. 	 	 	 The MP total project cost estimate for the Black Rock Alternative 
is $5.69 billion (April 2007).  The MPL and MPH total project cost  
estimates are $4.084 billion and $10.455 billion, respectively. 

 
5. 	 	 	 Monte Carlo risk simulation of the calculated total project cost  

estimates indicate that there is a 0% probability that the actual total  
project cost will be less than $4.95 billion, and a 100% probability 
that the actual total project cost will be less than  $7.73 billion.  The  
mean total project cost estimate is $6.18 billion. 

Wymer Dam and Reservoir Alternative 
 Field cost estimate 

1. 	 	 	 The MP field cost estimate for the Wymer Dam and Reservoir  
Alternative is $786 million (April 2007).  The MPL and MPH field 
cost estimates are $537 million and $1.285 billion, respectively. 

 
2.	 	 	  The MP field cost estimate for the Wymer Dam and Reservoir  

Alternative is close to the appraisal-level field cost estimate used in  
the Draft PR/EIS.   

 
3. 	 	 	 Monte Carlo risk simulation of the calculated field cost estimates  

indicate that there is a 0% probability that the actual field cost will 
be less than $704 million, and a 100% probability that the actual  
field cost will be less than $1.01 billion. The  mean field cost  
estimate is $831 million. 

 Total Project Cost Estimate  

4. 	 	 	 The MP total project cost estimate for the Wymer Dam and  
Reservoir Alternative is $1.024 billion (April 2007).  The MPL and 
MPH total project cost estimates are $669 million and  $1.715 
billion, respectively. 

5. 	 	 	 Monte Carlo risk simulation of the calculated total project cost  
estimates indicate that there is a 0% probability that the actual total  
project cost will be less than $867 million, and a 100% probability 
that the actual total project cost will be less than  $1.34 billion.  The  
mean total project cost estimate is $1.08 billion. 
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I. Introduction 
Legislation authorizing the Yakima River basin Water Storage Feasibility Study 
(Storage Study) directs the Bureau of 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.  See Figure 1.  As part of the feasibility study, 
Reclamation completed appraisal designs and cost estimates of alternatives to 
accomplish the goals of the study.  Three of these designs and cost estimates were 
included in Reclamation’s Draft Planning Report/Environmental Impact 
Statement (PR/EIS) (January 2008) [3].  To accurately portray the costs required 
to construct the alternatives in the Draft PR/EIS, a cost-risk analysis was prepared 
for two of the alternatives for the Final PR/EIS.  A third alternative, the Wymer 
Dam Plus Yakima River Pump Exchange Alternative, was not subjected to the 
cost-risk analysis because of its high cost, very low benefit-cost ratio, and 
minimal irrigation, fishery, and municipal benefits identified in the Draft PR/EIS. 

II.  Purpose of this Report 
The purpose of this report is to present the findings of a cost-risk analysis of total 
project costs for the Black Rock and Wymer Dam and Reservoir alternatives. 
This was accomplished by defining a range of probable field and construction 
costs associated with these alternatives and performing a cost-risk analysis. 
Provisions to mitigate downstream seepage impacts at the Hanford Site were also 
included in the revised cost estimates for the Black Rock Alternative. 

III.  Background 
In 2004, Reclamation completed an appraisal assessment of likely configurations, 
sizes, and costs of Black Rock Project facilities needed to pump, store, and deliver 
Columbia River water to willing exchange participants in the Yakima Basin [1]. 
In 2007, Reclamation completed an appraisal assessment of likely configurations 
and costs of Wymer project facilities needed to pump and store Yakima River 
water to increase storage capacity in the Yakima River basin [2].  The conclusions 
reached in these two appraisal assessments were that the Black Rock and Wymer 
Dam and Reservoir Alternatives should be included in the Plan Formulation 
Phase of the Storage Study.  Both of these alternatives were also presented in the 
January 2008 Draft Planning Report/Environmental Impact Statement (PR/EIS) 
[3]. The April 2007 Black Rock Alternative cost estimate was prepared by 
indexing the 2004 appraisal-level cost estimates, while the April 2007 Wymer 
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Dam and Reservoir cost estimate was prepared by applying April 2007 unit prices 
to estimated quantities.   

The appraisal-level field cost estimates developed in support of the Storage Study 
are intended for use in comparing the various alternatives developed as part of the 
Study.  The designs are based on limited design data that do not meet 
Reclamation's criteria for feasibility-level design. The field cost estimates were 
generated using industrywide accepted cost estimating methodology, standards, 
and practices with major features broken down into pay items and approximate 
quantities calculated for these items based on preliminary designs and drawings.  
Unit prices, adjusted for location and current construction cost trends, were 
determined for the identified pay items.   

Reclamation Directives and Standards require a more refined estimate (feasibility) 
be used to request project authorization for construction by Congress. However, 
due to the low benefit-cost ratios (less than 0.30) identified for these alternatives 
in the Draft PR/EIS [3], it was decided that the large expense of additional data 
gathering and design work would not be warranted.  However, to improve our 
understanding of costs and cost risks, the cost estimates for the Black Rock and 
Wymer Dam and Reservoir Alternatives were repriced to a common price level 
(April 2007) and the uncertainty due to limited design data and design calculation 
addressed with development of MPL, MP, and MPH quantities and cost estimates.  
This range of estimates attempts to account for possible deviations in quantities 
and costs due to lack of design data, level of design computation, and possible 
difficulties with construction due to local conditions. 

IV.  Cost-Risk Analysis Process 
The first step in the cost-risk analysis is development of the most probable low 
(MPL), most probable (MP), and most probable high (MPH) quantities and cost 
estimates that attempt to define the uncertainty of estimating costs of a project 
with less-than-feasibility-level design data.  The MPL field cost estimate was 
generally calculated by multiplying the lowest quantity value by the lowest cost 
value for all identified pay items and adding the lowest estimates for allowances 
(design contingencies and construction contingencies).  The most probable field 
cost estimate was calculated by multiplying the most-likely-quantity value by the 
most-likely-cost value for each identified pay item and adding the most-likely 
estimates for allowances (design contingencies and construction contingencies) 
given our current understanding of local conditions.  Similarly, the MPH field 
cost estimate was generally calculated by multiplying the highest quantity value 
by the highest cost value for all identified pay items and adding the highest 
estimates for allowances (design contingencies and construction contingencies).  
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The variations of quantities and unit prices across the MPL, MP, and MPH cost 
estimates are based on engineering judgment, given the available design data and 
definition of project needs. 

The second step is to perform a statistical analysis of the MPL, MP, and MPH 
cost estimates.  Reclamation used the Crystal Ball software produced by the 
Oracle Corporation to develop risk-based models of the cost estimates.  Crystal 
Ball software is a spreadsheet-based software suite for predictive modeling, 
forecasting, Monte Carlo simulation and optimization used by over 4,000 
customers worldwide, including customers from the aerospace, financial services, 
manufacturing, oil and gas, pharmaceutical, and utilities industries.  Reclamation 
has been using Monte Carlo simulation techniques for many years to assess the 
risk of failure of its dam inventory and has recently adapted similar methodology 
to evaluate cost risk. 

The Monte Carlo simulation capabilities of Crystal Ball were used to model cost 
risk based on the three estimates (MPL, MP, MPH) developed for each feature.  
Monte Carlo risk analysis is a statistical analysis randomly generating total costs 
based on the sum of the distributions of quantities and unit prices generated from 
the MPL, MP, and MPH cost estimates.  The goal is to evaluate cost risk 
associated with each line item of the cost estimate including quantity and unit 
price ranges between the most probable low, most probable, and the most 
probable high cost estimates.  The resulting 0% field cost estimate has a zero-
percent probability of not being exceeded and the 100% field cost estimate has a 
100-percent probability of not being exceeded.  This cost risk modeling allows the 
selection of a project budget associated with percent risk and likelihood those 
funds would cover the costs associated with each feature. 

V.  Alternative Descriptions 
The following sections describe the Design Team's efforts to develop the most 
probable low, most probable, and most probable high design concepts and cost 
risk for the Black Rock and Wymer Dam and Reservoir Alternatives. 

Black Rock Alternative 
The Black Rock Alternative involves a diversion and partial exchange of 
Columbia River water for Yakima Project water currently diverted by the Roza 
and Sunnyside Divisions (Roza and Sunnyside) of the Yakima Project for 
irrigation.  See Figure 2. 
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Columbia River water pumped from Priest Rapids Reservoir would be stored in a 
Black Rock reservoir to be constructed in the Black Rock Valley.  Stored water 
would be conveyed by an outflow conveyance system extending from the 
reservoir to the lower Yakima Valley and delivered to Roza Canal at MP 22.6 for 
Roza’s downstream users and to Sunnyside Canal at MP 3.83 for Sunnyside 
upstream and downstream users.  Most of the Yakima Project water currently 
diverted from the Yakima River by these two water exchange participants would 
not be diverted, and the freed-up water would instead be used to meet the Storage 
Study goals. 

A 2,400-foot intake channel on Priest Rapids Lake with fish screens would carry 
water to the Priest Rapids pumping plant.  The pumping plant would house three 
500-cfs pump units and two 1,000-cfs pump units (total 3,500 cfs) that would 
withdraw water from Priest Rapids Lake at about elevation 488 feet and lift it to 
elevation 1,440 feet.  Conveyance from the Priest Rapids pumping plant to the 
new Black Rock reservoir would be via a 6.5-mile, 17-foot-diameter tunnel with a 
capacity of 3,500 cfs.  A 22-foot-diameter surge shaft would be located about ¾
mile up the tunnel from the pumping plant.  A 6-mile-long, 500-kV transmission 
line would be constructed from the Midway Substation to a switchyard adjacent to 
the Priest Rapids pumping plant for power.   

Black Rock reservoir would be impounded by a central core rockfill dam 550 feet 
high above original ground (structural height, 755 feet) and 6,695 feet long.  The 
reservoir would have an active storage of 1,300,000 acre-feet.  It would be 
10 miles long at full pool (1,775 feet elevation) and a mile across at its widest 
point. 

Stored water would be released through the reservoir’s single-level screened 
intake at elevation 1,500 feet to a 17-foot-diameter tunnel with a capacity of 
2,500 cfs on the northern side of the reservoir.  The tunnel would parallel Yakima 
Ridge for about 14 miles to a 40-foot-diameter surge shaft.  At that point, the 
tunnel would turn to the southwest and extend about 3 miles to the north side 
of SR-24.  From there, water would be conveyed in a 3,000-foot-long, 17-foot
diameter buried steel pipeline that would cross under SR-24 to MP 22.6 of the 
Roza Canal.  At this point, the pipeline would split, with 885 cfs carried to the 
23-MW Black Rock powerplant and into the Roza Canal and up to 1,250 cfs 
carried in a 12-foot-diameter buried steel pipeline to the Sunnyside Canal.   

The Sunnyside pipeline would extend from the vicinity of MP 22.6 of the Roza 
Canal about 6.5 miles over Konnowac Pass to the Sunnyside Canal at MP 3.83.  
At this point, most of the water would be discharged through a new Sunnyside 
powerplant into the Sunnyside Canal for downstream delivery.  However, a small 
number of Sunnyside water users upstream of this point would receive delivery of 
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17 to 20 cfs by a pumping plant and a buried PVC pipeline about 3.2 miles long, 
located on the right embankment of the Sunnyside Canal.   

The Roza Canal would continue to obtain some of its water supply from the 
Yakima River by diverting at the Roza Diversion Dam (RM 127.9).  This 
diversion would continue to provide flows (up to 1,075 cfs) for the operation of 
the existing Roza Powerplant and the approximately 180-200 cfs required for 
irrigation of lands upstream of MP 22.6 on the Roza Canal.   

The addition of the Black Rock Alternative would increase the Yakima Project 
total active storage capacity by 1,300,000 acre-feet from 1,070,700 acre-feet to 
2,370,700 acre-feet.  See Table 1 for an overview of major features associated 
with the most probable configuration of the Black Rock Alternative and Figure 2 
for a general location of its features.   

Wymer Dam and Reservoir Alternative 
The Wymer Dam and Reservoir Alternative involves construction of an off-
channel storage facility on Lmuma Creek, approximately 8 miles upstream of 
Roza Diversion Dam located at RM 127.9 on the Yakima River.  Wymer 
reservoir would be filled by a 400-cfs-capacity pumping plant located on the 
Yakima River and would release water back to the Yakima River by gravity.  See 
Figure 3.   

A 200-foot-intake channel on the Yakima River with fish screens and a fish 
bypass system would carry water to an intake manifold to the Wymer pumping 
plant.  The pumping plant would house seven 60-cfs pump units (total 420 cfs 
[with wear factor]) that would withdraw water from the Yakima River at about 
elevation 1,275 feet and lift it to elevation 1,610 feet.  Conveyance from the 
Wymer pumping plant to the new reservoir would be via a 4,700-foot-long, 
120-inch-diameter steel pipeline with a 46-foot-diameter air chamber for surge 
protection.  The pumping plant and air chamber would be located partially 
underground to minimize visual impacts.  A switchyard and 115 kilovolt (kV) 
transmission line (5 miles long) would be constructed to supply power to the 
pumping plant.   

Wymer dam would be a concrete-faced rockfill embankment across Lmuma 
Creek approximately 450 feet high.  It would create a 169,000-acre-foot active 
capacity reservoir extending 5 miles from about ¼ mile east of the Yakima River 
to I-82.  A 180-foot-high central-core rockfill dike would also be constructed in a 
saddle on the north side of the reservoir.  A reinforced concrete uncontrolled ogee 
crest spillway with slotted bucket stilling basin would be constructed to discharge 
water into Lmuma Creek.  A single-level outlet works on the south dam abutment, 
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Table 1. Major Features of the Most Probable Black Rock Alternative 
Priest Rapids Intake: Located on Priest Rapids Reservoir 

Design Flow Capacity:  3,500 cfs  
Design Normal water Surface = El. 468.0 
Approach velocity for fish screens = 0.4 fps  

Pumping Plant: Design pumped flow capacity at TDHmax of 1,400 feet:  3,500 cfs 
5 Two-stage Spiral case Pumps  
Indoor plant with overhead crane 

Inflow Conveyance: All Tunnel Option 
Design Flow Capacity:  3,500 cfs  
Tunnel Length = 34,850 ft, Finished Diameter= 17-feet 
Surge Shaft Depth = 1,506 ft, Finished Diameter= 22-feet 

Reservoir: Maximum WS = El. 1,778.0  
Normal WS (Top of Active Storage) = El. 1775.0 
Bottom of Active Storage = El. 1,500.0 
Active Storage:  1,300,000 af 

Dam: Type:  Central core rockfill embankment 
Top of Dam:  El. 1,785 
Crest Length= 6,590 feet 
Maximum Structural Height= 755 feet 

Spillway: None. 

Outlet Works: Single-level, trashracked Intake Elevation = El. 1,360 
20.0-ft ID upstream tunnel 
32-ft ID downstream tunnel with 16-ft-diameter pipe. 
Discharge into Dry Creek. 

Downstream Seepage 
Mitigation: 

200-Foot Deep Cutoff Wall, 5,500 feet long 
15-foot high embankment 
Trashracked and gated intake with trash rake 
Ten dewatering wells downstream of embankment 
Pipeline Length = 19,200 feet, Pipeline Diameter = 4-feet 
Outlet structure on Yakima River. 

Outflow Conveyance: Trashracked Intake Elevation= El. 1,500 
Tunnel on North side of valley. 
Design Flow Capacity:  2,500 cfs  
Tunnel Length = 90,000 ft, Finished Diameter = 17-feet 
Surge Shaft Depth = 530 ft, Finished Diameter = 40-feet 

Black Rock Outlet Facility: Located at MP 22.6 of Roza Canal 
Bypass flow capacity:  2,500 cfs (4 Sleeve valves) 
Powerplant design flow capacity:  900 cfs (1 Francis Turbine) 
Power output at design head of 338 feet: 23 MW 
Indoor facility with 2 overhead cranes 

Project Roads: Relocate 11.8 miles of SH 24 

Sunnyside Powerplant: Located at MP 3.83 of Sunnyside Canal 
Powerplant design flow capacity:  900 cfs (1 Francis Turbine) 
Power output at design head of 435 feet: 29.5 MW 
Bypass flow capacity:  1,250 cfs (2 Sleeve valves) 
Indoor facility with overhead crane 

Delivery System to 
Sunnyside: 

Pipeline from MP22.6 of Roza Canal to MP 3.83 of Sunnyside Canal. 
Design Flow Capacity:  1,250 cfs  

Delivery System to Roza: No new features upstream of MP 22.6.  Continue diversion of Yakima River at Roza 
Diversion Dam for deliveries upstream of MP 22.6. 
800cfs delivered via Black Rock outlet facility downstream of MP22.6. 
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sized for evacuation, would return water to Lmuma Creek and the Yakima River.  
The Lmuma Creek channel would be modified with seven drop structures and 
then realigned (straightened) from after the SR-821 bridge to the Yakima River.   

The addition of the Wymer Dam and Reservoir Alternative would increase the 
Yakima Project total active storage capacity by 162,500 acre-feet (reduced for 
sediment load) from 1,070,700 acre-feet to 1,233,200 acre-feet. See Table 2 for an 
overview of major features associated with the most probable configuration of the 
Wymer Dam and Reservoir Alternative and Figure 3 for a general location of its 
features.   

Table 2. Major Features of the Most Probable Wymer Dam and Reservoir 
Alternative 
Yakima River Intake: Design Flow Capacity:  480 cfs  

Min. Operating River WS  = El. 1,275.0  
Max. River WS  = El. 1,284.0 
Approach velocity for fish screens = 0.4 fps  

Pumping Plant: Design pumped flow capacity at TDHmax of 475 feet:  400 cfs (w/o wear factor) 
7 equal-sized, fixed-speed, horizontal centrifugal pumps  
Indoor plant with overhead crane 

Discharge Pipe: 120-inch-diameter steel pipe 
Pipe length = 4,700 feet 
46-foot-diameter steel air chamber 
Outlet elevation in reservoir:  El. 1,610 

Reservoir: Maximum WS = El. 1,741.7 (PMF) 
Normal WS (Top of Active Storage) = El. 1,730 
Bottom of Active Storage  = El. 1375 
Active Storage between El. 1375 and El. 1,730:  169,000 af 
Active Storage between El. 1456 and El. 1,730:  162,500 af 

Main Dam: Type:  Concrete face rockfill embankment 
Top of Dam:  El. 1,750 
Crest Length = 3,200 feet 
Maximum Structural Height = 450 feet 

Saddle Dike: Type:  Central core rockfill embankment 
Top of Dike:  El. 1,750 
Crest Length = 2,700 feet 
Maximum Structural Height = 180 feet 

Spillway: Type:  Reinforced concrete uncontrolled ogee crest 
Top of Crest  = El. 1,730, Crest Length = 60 feet 
Rectangular chute on right abutment with air slots 
Stilling Basin: Type II with slotted flip bucket 
Discharge into Lmuma Creek 

Outlet Works: Single level intake at reservoir 
Intake Invert Elevation = El. 1,375 
9.5-foot ID upstream tunnel 
15-foot ID downstream tunnel with 102-inch-diameter pipe. 
Discharge into Lmuma Creek. 

Lmuma Creek: Channel modified for 100-year flood (1,600 cfs) 

I-82 Bridge Protection: Coat piers with waterproofing membrane 
Riprap embankments 
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VI.  Evaluation of Seismic Design 
Parameters 
For the Black Rock Alternative, an initial probabilistic seismic hazard assessment 
(PSHA) was completed and included in Appendix B of the Appraisal Assessment 
of the Black Rock Alternative Facilities and Field Cost Estimates (Reclamation, 
2004) (TS-YSS-2) [1].  For the Wymer Dam and Reservoir Alternative, the 
seismic hazard was based on the Black Rock PSHA.  For both alternatives, it was 
assumed that an earthquake having a return period of 2,500 years had a total Peak 
Horizontal Ground Acceleration (PHA) of about 0.50 g, and at a return period of 
10,000 years, the PHA would be about 0.95 g.  The following is a recent 
evaluation of these seismic design parameters. 

Black Rock Alternative 
The 2004 PSHA for Black Rock Dam was based on readily available information, 
using a simplified source model and reasonable but possibly conservative 
assumptions regarding fault activity and slip rates for faults in the Yakima fold 
belt.  To the best of our knowledge, there is no new data and no new 
investigations that have been carried out since the 2004 study that would 
significantly change the overall conclusions of that study.  Only more detailed 
investigations that involved the collection of actual data on the activity, or 
inactivity of the faults near the Black Rock site, would change the 2004 results 
significantly.  

As discussed in the 2004 report, more in-depth investigations would include 
evaluation and analysis of remotely sensed imagery, detailed geologic mapping, 
analysis of the potential for reservoir induced seismicity, assessment of the 
potential for surface fault rupture, and possible paleoseismic trenching. The large 
size of the Black Rock Alternative suggests that reservoir-induced seismicity 
could be also an issue.  Thus, seismic monitoring of the site should be conducted 
which will require several years of pre-reservoir data collection as well as long-
term monitoring after initial reservoir filling. 

Appraisal-level studies to date also suggest the potential for surface fault rupture 
associated with faults at or near the proposed dam abutments.  Studies to evaluate 
the age and activity of these faults would require extensive geophysical studies, 
drilling, detailed geologic mapping and geomorphic analyses, and paleoseismic 
trenching.  To address all earthquake-related issues at the Black Rock site and 
produce feasibility-level earthquake ground-motion loadings and other necessary 
parameters for design would require collection and analysis of a substantial 
amount of design data at considerable additional expense and time. 
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Wymer Dam and Reservoir Alternative 
A site-specific seismic hazard study has never been done for the Wymer dam site.  
Basically, the 2004 probabilistic seismic hazard assessment for Black Rock dam 
was used as a proxy for the Wymer dam site. While the two sites share many 
geologic and seismotectonic similarities, it is impossible to say at the present time 
whether the use of the results from the Black Rock study, a site approximately 
60 km to the east-southeast of the Wymer site, are either conservative or 
unconservative as applied to Wymer dam.  The Black Rock site is located 
adjacent to faults in Black Rock Valley that may be part of the Ahtanum Ridge-
Rattlesnake Hills system of faults and folds. A moderate level of activity was 
assumed for these structures, but even with very low levels of activity, these faults 
appear to control the seismic hazard at the Black Rock site.  Likewise, the Wymer 
site is located near the Umtanum Ridge-Gable Mountain system of faults and 
folds.  In the 2004 Black Rock dam study, a lower rate of activity was assigned to 
these structures than was assigned to the Black Rock Valley faults, but the basis 
for this assessment is not clear. After a more detailed, site-specific study for the 
Wymer site, and especially if such a study included actual field study and data 
collection, the seismic hazard could be quite different from that currently 
portrayed. 

Feasibility-level seismotectonic investigations for Wymer would entail aerial 
photograph interpretation, limited field studies involving geologic mapping, a 
revised seismic source characterization, and doing an updated probabilistic 
seismic hazard analysis specifically for the site.  The goal of these studies would 
be to identify issues, such as the potential for surface fault rupture, requiring 
resolution before final designs.  Given the current lack of knowledge of the 
Wymer site, these studies would require a substantial investment of time and 
money to obtain and analyze the data required to significantly reduce the 
uncertainty of the current seismic design parameters. 

VII. Black Rock Alternative -
Description of MPL, MP, and MPH 
Concepts 

Columbia River Intake and Priest Rapids Pumping 
Plant 
The original appraisal designs did not include specific pay items for handling 
groundwater in the excavations for the intake and pumping plant adjacent to Priest 
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Rapids Reservoir and protection of the existing Priest Rapids Dam.  They also 
assumed excavated material could be wasted locally.  No new geologic data was 
obtained for this study and the current level of knowledge is based on basic 
information obtained from the original construction of the dam.  However, to 
account for this lack of data and the possibility that groundwater control during 
construction could lead to significant additional cost not previously identified in 
the appraisal-level estimate, the most probable estimate was revised to include 
installation and operation of dewatering wells on 20-foot centers around the 
excavation and operation of ten unwatering pumps for a 9-month period.  For the 
MPL estimate, it was assumed that groundwater would not be a significant cost 
during construction, and for the MPH estimate, it was assumed that the spacing of 
the dewatering wells would be reduced to 10-foot centers, and 20 unwatering 
pumps would be required over the nine-month period.  To protect Priest Rapids 
Dam from changes in pore pressure resulting from the operation of the dewatering 
system around the pumping plant excavation, the MPH estimate includes a sheet 
pile cutoff wall to isolate the dam from pumping plant construction operations. 

A large amount of rock waste, on the order of 1.5 million cubic yards, will be 
generated at the Priest Rapids site from excavations for the intake, pumping plant, 
and inflow conveyance system tunnel.  For the MPL estimate it is assumed that 
this material could be wasted locally but for the MP and MPH cost estimates, it 
was assumed that this waste material would have one-way haul distances of 
2 miles and 5 miles, respectively.  Although no specific waste sites have been 
identified, it is believed that this range of haul distances adequately portrays the 
local conditions at the site. 

To account for possible changes in design caused by gathering additional data and 
performing a more rigorous analysis of the features during feasibility and final 
designs, the estimated weight of concrete reinforcing steel in the pumping plant 
was varied across the MPL, MP, and MPH estimates, from 110 lbs/cy to 
130 lbs/cy.  To account for possible future corrosion concerns, the steel support 
frames for the fishscreens were assumed to be mild steel in the MPL and MP 
estimates, but stainless steel for the MPH estimate.  To improve the accuracy of 
the cost estimates, quantities and prices for the switchyard structures have been 
included in all estimates in lieu of having these costs covered by design 
contingencies (formerly unlisted items).  For all other features, it was assumed 
that quantities generated for the original appraisal study [1] adequately describe 
their configuration and no variation was needed across the MPL, MP, and MPH 
cost estimates. 
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Inflow Conveyance System 
To account for the current lack of design data and level of design, the quantities 
for the Inflow Conveyance System, All-Tunnel Alternative (Discharge 1) were 
varied across the MPL, MP, and MPH cost estimates.  The principal assumptions 
for these three estimates are shown in Table 3: 

Table 3.  Principal Assumptions for Inflow Tunnel Estimates 
MPL MP MPH 

Most economical tunnel velocity (ft/sec) 15 15 10 

Finished diameter of tunnel (ft) 17 17 21 

Rock quality of reaches of tunnel requiring 
steel supports 

Fair to Good Fair to Very 
Poor 

Fair to Very 
Poor 

Length of tunnel requiring steel liner (ft) 1,700 2,500 2,500 

Length of tunnel requiring steel supports (ft) 2,000 3,500 3,500 

The rock quality assumptions for the MPL estimate agree with the assumptions 
used to develop the estimate in the original appraisal study.  Although the 
quantities developed for the MP and MPH estimates attempt to capture the range 
of possible geologic conditions that will be encountered during the tunnel 
excavation, it should be noted that lining requirements may change significantly if 
more rock of poor quality is encountered because of the high head of the tunnel.     

No additional transient studies were performed for this study.  For the MPL, MP, 
and MPH cost estimates, the size of the surge shaft was assumed the same as for 
the original appraisal study [1].  Costs for handling the tunnel muck brought to the 
Priest Rapids portal of the tunnel are discussed in the preceding Columbia River 
Intake and Priest Rapids Pumping Plant section of this report.  For tunnel muck 
brought to the Black Rock Valley portal, the MPL estimate assumed the material 
could be wasted locally, but the MP and MPH cost estimates assumed that waste 
material would still be wasted within the reservoir area but have a one-way haul 
distance of 2 miles. 

Black Rock Dam 
The geotechnical aspects associated with the MPL, MP, and MPH options at 
Black Rock Dam are concentrated on two features – the embankment dam and the 
downstream seepage mitigation features.  Considerations for these features are 
discussed below, along with descriptions of the design concepts and/or quantity 
assumptions for each. 
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At the appraisal-level of design, there are a number of key design/construction 
issues that contain uncertainty and could potentially influence costs.  Many of 
these are a function of geologic or site conditions, and include such issues as the 
amount of foundation treatment and the location/availability of various 
construction materials.  As more explorations and studies are conducted during 
higher levels of design, it would be expected that some of these assumptions 
would change.  The following paragraphs identify these types of issues that are 
expected to contain sufficient uncertainties to impact project costs.  In general, 
quantities and design features that are expected to comprise a very small 
percentage of the construction costs are not discussed below, and identical 
quantities were assumed for each of the three estimates for these items. 

1.  Foundation Excavation, Common 

The top of rock surface beneath Black Rock Dam is defined by a very limited 
number of drill holes at this stage of design.  Given the large size of the dam and 
limited exploration, there is considerable uncertainty about the actual 
configuration of the bedrock surface.  This, in turn, affects the amount of 
foundation excavation.  As was done for the original appraisal design [1], depths 
to bedrock from the existing drillhole logs were used to develop bedrock contours 
for the MP estimate.  For the MPL quantities, the rock contours were assumed to 
be uniformly 20 feet higher than for the MP case.  For the MPH quantities, the 
rock contours were assumed to be uniformly 30 feet lower than the MP case. 

A large portion of the foundation excavation will encounter the Ringold 
Formation, which is a Tertiary age unit consisting of an apparent highly variable 
deposit of sediments.  Ringold materials range from lacustrine clays to well 
graded sands, gravels, and cobbles; and are reported to be poorly to well 
consolidated, and poorly to partially indurated.  Given the limited explorations to 
date, the properties of the Ringold (particularly its density and resistance to 
liquefaction) are not well understood.  Thus it is uncertain whether it is necessary 
to remove all of this material, or whether a portion of the deposit is sufficiently 
dense to form a suitable foundation for part of the embankment.  For all estimates, 
the upstream portion of the Ringold has been entirely removed so that the dam 
core can be founded on rock.  For the MP quantities, it was assumed that 
approximately 75 percent of the Ringold materials beneath the downstream half 
of the dam would be removed.  The MPL quantities assumed that approximately 
50 percent of the downstream Ringold is removed, while the MPH assumes that 
all Ringold materials are removed from beneath the entire embankment. 

For cost estimating purposes, estimates were also made regarding how much of 
the foundation excavation (particularly the Ringold) would need to be ripped as 
part of the excavation process.  The MP estimate assumed 35 percent of the 
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excavation volume would require ripping.  The MPL estimate assumed 
25 percent, while the MPH estimate assumed 45 percent.    

2.  Foundation Excavation, Rock 

Rock quality is expected to be variable, and there may be some additional rock 
excavation beneath the core of the dam.  Rock excavation in the right abutment 
fault area is expected to be more extensive and is covered separately later.  The 
MP estimate assumed that 5,000 cubic yards of rock excavation would be 
required, as was assumed during the original appraisal design.  The MPL estimate 
assumed 2,000 cubic yards, while the MPH estimate assumed 10,000 cubic yards. 

3.  Foundation Filters 

Foundation filters are included to blanket areas of the foundation downstream of 
the core to ensure that core or foundation materials are not eroded or “piped” into 
the coarse rockfill shell.  (Additional treatments in the area of the right abutment 
fault are discussed separately later.)  These filters include 3 feet of zone 2 filter 
sand overlain by 3 feet of zone 3 drain gravels.  The original appraisal design had 
assumed that approximately 10 percent of the foundation downstream of the core 
would need treatment.  To account for lack of design data this assumption was 
varied for the cost-risk analysis. For the MP estimate, it was assumed that 
approximately 25 percent of the foundation area between the downstream end of 
the core and the downstream toe would be blanketed with filters.  The MPL 
estimate assumed that 10 percent of the area would be filtered, while the MPH 
estimate assumed that 50 percent of the area would be filtered. 

4.  Slush Grouting and Dental Concrete 

To help ensure that core materials are not piped into the bedrock, areas of the rock 
surface beneath the core will be treated as necessary with slush grouting and 
dental concrete to seal joints/fractures and reduce foundation irregularities.  
(Additional treatments in the area of the right abutment fault are discussed 
separately later.)  For the MP estimate, the amount of dental concrete was 
assumed to be 5,000 cubic yards, as assumed during the original appraisal study 
[1]. The MPL estimate assumed 2,000 cubic yards, while the MPH estimate 
assumed 10,000 cubic yards.  Slush grouting was assumed to be needed over 
10 percent of the core foundation surface for both the MP and MPL estimates, as 
assumed in the appraisal design.  The MPH estimate assumed that slush grouting 
would be needed over 15 percent of the core foundation. 
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5.  Foundation Treatment for Right Abutment Fault 

Given the poor rock quality in the right abutment foundation due to the presence 
of the thrust fault in that area, additional foundation treatment will be required. 
Such treatment is expected to include additional rock excavation (and 
replacement), additional foundation filters, and additional dental concrete.  
Essentially, the quantities for each of these features were based on three different 
assumptions of the areas to be treated.  For rock excavation, all three estimates 
assumed 2,000 feet of treatment (in an upstream to downstream orientation).  The 
depths of excavation varied from 10 feet for the MPL, 15 feet for the MP, and 
20 feet for the MPH; resulting in rock excavation quantities of 150,000; 220,000; 
and 300,000 cubic yards, respectively.  In addition, earthfill was assumed as the 
replacement for the MPL estimate, while roller-compacted concrete (RCC) was 
assumed for the MP and MPH estimates. 

For the quantity of foundation filters (zone 2 and zone 3 blankets) over poor-
quality rock, different treatment dimensions were assumed.  Constant lengths of 
1,000 feet were assumed, but the widths varied from 500 to 1,400 feet.  Resulting 
quantities of both zone 2 and zone 3 were 56,000 cubic yards each for the MPL; 
100,000 cubic yards for the MP; and 156,000 cubic yards for the MPH estimate. 

Similarly, dental concrete quantities varied from 2,000 cubic yards for the MPL; 
5,000 cubic yards for the MP; and 10,000 cubic yards for the MPH estimate. 

6.  Blanket and Curtain Grouting 

Considering the potential uncertainties in rock quality, foundation grouting is 
certainly an area subject to a wide range of potential costs.  To estimate this 
variability in both blanket and curtain grouting quantities, different assumptions 
were made for the number of grouting rows, spacings between holes, average 
depth of hole, and average grout take. 

For blanket (consolidation) grouting, the MP estimate assumed that there would 
be 9 rows of holes set on an average spacing of 8.75 feet (average of 7.5- and 
10-foot spacing); the holes would have an average depth of 45 feet; and the grout 
take would average 2 sacks of cement per lineal foot of hole.  The MPL estimate 
reduced these assumptions to 9 rows, an average spacing of 10 feet, an average 
hole depth of 30 feet, and an average grout take of 1.5 sacks per lineal foot of 
hole.  The MPH estimate assumed 22 rows (in large part due to a wider core 
which is discussed later), an average spacing of 7.5 feet, an average hole depth of 
60 feet, and an average grout take of 2.5 sacks per lineal foot of hole.   

For curtain grouting, the MP estimate assumed that there would be 2 to 3 rows of 
holes set on 10-foot spacing; the holes would have an average depth of 200 feet; 
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and the grout take would average 2.5 sacks of cement per lineal foot of hole.  The 
MPL estimate reduced these assumptions to 2 rows, an average spacing of 10 feet, 
an average hole depth of 150 feet, and an average grout take of 2 sacks per lineal 
foot of hole.  The MPH estimate assumed 3 rows, an average spacing of 10 feet, 
an average hole depth of 250 feet, and an average grout take of 3 sacks per lineal 
foot of hole. 

7.  Dam Crest Elevation and Outer Slopes 

The dam crest elevation was set at 1,785 during the original appraisal designs, 
based largely on ensuring adequate freeboard during an extreme flood event.  
Since a Probable Maximum Flood (PMF) study was conducted for the appraisal, 
there is reasonable confidence that the maximum water surface is well 
established.  However, there is always some possibility that the flood loading will 
increase, or that a higher freeboard is deemed necessary for security or seismic 
stability reasons.  For both the MPL and MP estimates, the elevation of the dam 
crest was assumed to be 1,785.  However, for the MPH estimate, the crest 
elevation was assumed to be 1,790, which results in somewhat larger 
embankment quantities. 

Upstream and downstream embankment slopes for the appraisal design were 
1.75:1 and 1.5:1, respectively.  These slopes were kept for both the MPL and MP 
estimates.  However, since the upstream sloping core was widened (as discussed 
later) in the MPH estimate, the upstream slope had to be flattened slightly.  Thus, 
the upstream slope in the MPH estimate was set at 2:1, increasing excavation and 
embankment quantities somewhat. 

8.  Zone 1 Core 

The appraisal design established the core thickness to vary, given its downstream 
slope of 0.5:1 and upstream slope of 0.75:1.  In general, this results in a ratio of 
reservoir head to core width of roughly 4.  It is believed that this core width is not 
particularly thin and is well within the precedent used on large rockfill dams. 
Thus, for the MPL and MP estimates, the core thickness was kept the same as 
developed in the original appraisal design.  However, for the MPH estimate, the 
upstream slope of the core was flattened to a 1:1 slope, which approximately 
doubles the width of the core. 

In addition, since specific borrow areas have not been finalized at this stage of the 
design, haul distances could vary, impacting the costs of these materials.  Thus, 
one-way haul distances were varied from 3 miles in the MPL estimate, 6 miles in 
the MP estimate (same as assumed in the appraisal design), and 10 miles in the 
MPH estimate to account for the possible range of source locations identified 
during future studies. 
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9.  Zone 2 Filter and Zone 3 Drain 

The appraisal design set the horizontal thickness of the zone 2 and zone 3 
chimney filter/drain at 15 feet, which is considered more than adequate to provide 
sufficient filtering and sufficient widths to accommodate any seismic movements 
at the Black Rock site.  It is also noted that the expected movement from the 
thrust fault would not be in an upstream-downstream direction, thus not 
comprising the effective width of the filter.  Given these considerations and to 
account for possible revisions during later designs, the horizontal widths of each 
zone were set at 12 feet for the MPL, 15 feet for the MP, and 20 feet for the MPH.  
In addition, an upstream “crackstopper” zone of zone 2 was added to each 
estimate. 

Since the actual locations of these materials, whether from borrow or commercial 
source, has not been finalized, one-way haul distances were varied.  Assumed 
one-way hauls were 17 miles for the MPL and MP estimates (same as used in 
appraisal design), and 23 miles for the MPH estimate. 

10.  Zone 5 and Zone 6 Random Fill Zones 

The size of the random fill zones is a function of the quantity of foundation 
excavation, since these materials are simply reused material from the foundation 
excavation.  Therefore, the quantities will vary between estimates based upon the 
assumptions regarding foundation excavation.  However, during the estimation of 
quantities, it was determined that the size of the random fill zone was also limited 
by embankment geometry and embankment stability concerns to about 20 million 
cubic yards.  Thus, there is no difference between the MP and MPH quantities for 
these zones, while the MPL estimate reflects less available materials from 
required excavation. 

11.  Zone 4 Rockfill 

The quantity of zone 4 rockfill is essentially governed by the size of the other 
embankment zones and the overall dimensions of the dam.  Thus, this quantity is 
impacted by crest elevation, outer slopes, changes to the other zone widths, and 
the amount of foundation excavation.  These are the only factors that cause this 
quantity estimate to vary; there are no differing design assumptions regarding 
zone 4. 

There is some possibility that the location of quarries along the reservoir rim 
could impact the haul distance and costs of this material.  However, it is likely 
that this rockfill can be obtained close to the dam.  For the MPL and MP 
estimates, a 1-mile, one-way haul was assumed (same as original appraisal 
design).  For the MPH estimate, the haul distance was increased to 2 miles. 
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12.  Right Abutment Seepage Mitigation Features 

Geologic investigations conducted during the original appraisal designs have 
shown that the right abutment of the dam contains poor quality rock, thought to be 
largely the result of faulting at the base of the abutment.  Therefore, the poor-
quality rock is expected to lead to significant seepage through the abutment, 
which could have negative consequences to the downstream Hanford Site.  
Appraisal designs did not include estimates for seepage mitigation features, 
assuming that those features would be included in later designs.  Mitigation 
features that could be included within the right abutment area of the embankment 
include drainage tunnels, a cutoff wall, and partial upstream blanketing. 

The minimum level of treatment, corresponding to the MPL estimate, was 
assumed to consist of a cutoff wall.  The most probable, or MP, treatment was 
assumed to consist of drainage tunnels in addition to a cutoff wall.  The maximum 
probable level of treatment, or MPH option, consists of drainage tunnels, a cutoff 
wall, plus partial upstream blanketing of the right abutment reservoir rim. 

The concrete cutoff wall was assumed to have the same configuration for all three 
estimates, as it is expected to be a key feature, plus it has a rather defined extent 
due to site conditions and construction limitations.  For all three estimates, the 
wall was assumed to be 400-feet deep (generally the limit of excavation 
equipment), 3- to 5-feet wide, and traverses the entire height of the right abutment 
from the base to the dam crest elevation.  It is expected that the wall will be 
constructed using a Hydrofraise machine to excavate the bedrock, with the 
excavation filled with bentonite slurry to keep the side walls intact during 
construction.  In order to provide level working surfaces, a series of benches or 
steps will be constructed in the abutment.  It is assumed that minimal rock 
excavation will be needed, and the benches will be constructed with RCC. 

Drainage tunnels have been included in the MP and MPH estimates.  The MP 
option assumes 2 tunnels, while the MPH option assumes 3 tunnels.  The tunnels 
are assumed to be 1,500 feet long and about 10 feet in diameter, constructed by 
drill and blast methods.  Given the poor rock quality, extensive tunnel support is 
expected.  The finished tunnels will be concrete-lined.  Drain holes will be 
installed on 10-foot centers on each wall of the tunnels to an average depth of 
200 feet. 

For the MPH estimate, an additional feature consists of a geomembrane blanket 
placed upstream of the dam core and covering the right abutment.  This feature is 
assumed to extend the full height of the abutment from the base to the dam crest 
and to an upstream distance of 1,000 feet from the upstream toe of the dam.  The 
blanket will be constructed by first excavating a uniform slope in the abutment, 
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providing a shotcrete surface, installing a geomembrane sandwiched by protective 
geotextile layers, and covering the membrane by a thickness of soil and overlying 
rockfill.  Given the expected cost of this feature and modeling results, which 
indicate its marginal effectiveness in reducing seepage, this option is only 
included in the MPH estimate. 

Black Rock Dam - Appurtenant Structures 
To account for the current lack of design data and level of design, the quantities 
for the outlet works were varied across the MPL, MP, and MPH cost estimates.  
For the MP estimate, original appraisal quantities were assumed to be appropriate.  
For the MPL estimate, better rock quality was assumed which reduced excavation 
and concrete and increased ring grout spacing to 30-foot centers.  For the MPH 
estimate, poorer rock quality was assumed from the MP estimate requiring 
additional excavation and concrete and a tighter ring grout spacing of 10-foot 
centers. 

Downstream Seepage Mitigation Features 
There are concerns about the possibility of increased contaminant movement and 
higher groundwater levels on the Hanford Site resulting from seepage from the 
proposed Black Rock dam and reservoir.  This section describes mitigation 
measures intended to reduce reservoir seepage and/or intercept seepage water 
before it reaches the Hanford Site so that impacts are minimized. The mitigation 
measures selected were those considered most likely to reduce both reservoir 
seepage and hydrologic impacts on the Hanford Site.  Key attributes include 
preventing or intercepting reservoir seepage as close to the reservoir as possible 
and minimizing operational costs of mitigation (such as by pumping wells).   

Reclamation developed a groundwater flow model to evaluate the effectiveness of 
proposed mitigation measures [4].  To reduce total seepage from the reservoir, 
sediments under the dam would be replaced with zone 1 core material; a grout 
curtain would be installed under the dam; a geomembrane liner would be installed 
over a Wanapum outcrop; and a cutoff wall would be constructed beneath the 
right dam abutment.  Model results show that a combination of these mitigation 
measures would reduce total maximum modeled reservoir seepage by 
approximately 30 percent (from 74.3 to 51.9 cfs).  However, most of the seepage 
(46.5 cfs) would bypass these mitigation features and surface in the Dry Creek 
drainage downstream from the dam.  The remaining total reservoir seepage (about 
5.4 cfs) would continue deeper into the basalts.  The minimal deep basalt flow is 
expected to have negligible effect on the Hanford Site.   
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Without further mitigation, the water that surfaces in Dry Creek would flow 
downstream (with some loss to evaporation, assumed to be 25 percent) until it 
reached thick sediments near the interception with Cold Creek, where it would re-
infiltrate and continue flowing in the subsurface toward the Hanford Site.  To 
capture surface water and groundwater flows in Dry Creek, a concrete cutoff wall 
to bedrock, approximately 200 feet deep and 5,500 feet long, would be 
constructed about 6.6 miles downstream from the dam in the Dry Creek drainage. 
(See Figure 4.)  At this location impounded water in Dry Creek between Black 
Rock dam and the cutoff wall should not impact the existing substation shown on 
Figure 4.  A 15-foot-high embankment on top of the cutoff wall would prevent 
surface water from proceeding down Dry Creek and would direct the surface flow 
into a 48-inch-diameter pipeline that would convey the water away from the site.  
Mitigation model results indicate these measures could reduce total reservoir 
seepage across the Cold Creek boundary by 99 percent. 

The pipeline would extend 20.6 miles to the Yakima River along existing 
roadways.  An inlet structure would be constructed behind the 15-foot-high 
embankment to direct water to the pipeline.  The inlet would have a trashrack to 
catch large debris, a trash rake for cleaning, and a steel slide gate to close off flow 
to the pipeline for maintenance.  A baffled outlet structure (see Figure 5) would 
transition water from the pipeline outlet to the Yakima River near Horn Rapids.  
A 150-foot-wide construction right-of-way along existing trails or roadways 
would be needed for the pipeline construction, and a 100-foot right-of-way would 
be needed for permanent easement. 

Additionally, ten wells (each about 300 feet deep) would be drilled downstream 
from the cutoff wall, as needed, to capture seepage in the deeper basalt layers and 
to prevent any groundwater from flowing east to the Hanford Site.  One or two of 
these wells could be placed upstream of the cutoff wall/embankment to pump 
groundwater into the pipeline upstream of the cutoff wall.  These refinements 
would be made in the final design if construction were authorized.  For the MPL, 
MP, and MPH estimates, three different configurations of the cutoff wall, 
embankment, and deep wells were developed, as discussed below. 

1.  Cutoff Wall 

The concrete cutoff wall is assumed to cut off both overlying sediments and the 
upper portion of the basalt bedrock.  It will extend the length of the valley, and is 
assumed to be constructed by slurry trench methods utilizing a Hydrofraise 
machine.  Given the lack of data at the site, depth to rock is uncertain.  In 
addition, the exact location of the feature, and thus the valley width, is uncertain.  
For the MP estimate, the cutoff wall was assumed to be 200 feet deep and 
5,500 feet long.  For the MPL estimate, the cutoff wall was reduced in size to 
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100 feet deep and 5,000 feet long.  For the MPH estimate, the cutoff wall was 
assumed to be 300 feet deep and 6,000 feet long. 

2.  Embankment 

A small embankment will be required to develop a pool and force collected 
seepage into an outlet works for safe conveyance from the site.  Depending on the 
location and topography of the remediation site, the embankment configuration 
may vary.  For all three estimates, the embankment was assumed to consist of 
rockfill on 1.5:1 slopes, with a 20-foot-wide crest and the cutoff wall serving as 
the diaphragm.  The MP estimate assumed the embankment would be 15 feet high 
and 5,500 feet long.  The MPL and MPH estimates assumed heights of 10 and 
20 feet, respectively; and lengths of 5,000 and 6,000 feet, respectively.   

3.  Deep Wells 

Although the cutoff wall is expected to retain seepage through the overlying 
sediments, there may still be some seepage traveling downstream through the 
upper portions of the basalt bedrock.  Thus, deep wells are needed in conjunction 
with the wall to help ensure most seepage is collected.  These wells are assumed 
to extend about 100 feet below the bottom of the cutoff wall.  For the MP 
estimate, a total of 10 wells are assumed, each with a depth of 300 feet.  For the 
MPL estimate, 5 wells each with a depth of 200 feet were assumed.  For the MPH 
estimate, 15 wells each with a depth of 400 feet were assumed. 

4.  Additional Mitigation Feature for MPH Option 

For the MPH option only, an assumption was made that an additional, nearly 
identical, mitigation feature would be located at a second location along Dry 
Creek or Cold Creek downstream from the dam.  Therefore, for the MPH 
estimate, a second cutoff wall, embankment, and set of deep wells were assumed, 
matching the above features listed for the MPH option. 

Highway and Utility Relocations 
Although relocation of SR-24 to the north side of the valley is preferred by the 
local stakeholders, logistical concerns with this location, including topography 
and land ownership, led the Design Team to keep the road relocation the same as 
the original appraisal design [1].  For the highway and utility relocations it was 
assumed that quantities generated for the original appraisal study adequately 
describe the preferred configuration and no variation was needed across the MPL, 
MP, and MPH cost estimates. 
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Outflow Conveyance System and Black Rock Outlet 
Facility 
The original appraisal designs assumed excavated material could be wasted 
locally.  To account for the possibility that the local area may not be able to 
accommodate the large volume of waste from the outflow conveyance tunnel and 
Black Rock outlet facility, the cost estimates were revised to account for hauling 
the excavated material.  Approximately 575,000 cubic yards of rock waste and 
90,000 cubic yards of common waste material are expected to be generated near 
MP 22.6 of the Roza Canal.  For the MPL estimate it was assumed that this 
material could be wasted locally, but for the MP and MPH cost estimates, it was 
assumed that this waste material would have one-way haul distances of 2 miles 
and 5 miles, respectively.  For tunnel muck brought to the Black Rock Valley 
portal, the MPL estimate assumed the material could be wasted locally, but the 
MP and MPH cost estimates assumed that waste material would have a one-way 
haul distance of 2 miles.  Although no specific waste sites have been identified, it 
is believed that this range of haul distances adequately portrays the local 
conditions at the site. 

To account for the current lack of geologic design data and level of design for the 
outlet facility, the assumed top of rock elevation, estimated concrete volumes, and 
estimated weight of concrete reinforcing steel were varied across the MPL, MP, 
and MPH estimates.  For the MPL estimate, top of rock was assumed to be 5 feet 
lower than the MP estimate of El. 1,150.0, and the MPH estimate assumed top of 
rock was 10 feet higher than the MP estimate.  For all other features associated 
with the Black Rock outlet facility, it was assumed that quantities generated for 
the original appraisal study [1] adequately represent the concept, and no variation 
was needed across the MPL, MP, and MPH cost estimates. 

Delivery Systems 
1.  Roza Division Delivery System 

The preferred alternative for making deliveries to the Roza Division incurs no 
cost as Roza would continue to obtain its water supply from the Yakima River by 
diverting at the Roza Diversion Dam (RM 127.9).  This diversion would continue 
to provide flows (up to 1,075 cfs) for the operation of the existing Roza 
Powerplant and the approximately 180-200 cfs required for irrigation by Roza of 
lands upstream of MP 22.6. 
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2.  Sunnyside Division Delivery System 

To account for the current lack of geologic design data and level of design for the 
Sunnyside pipeline delivery system, the amount of rock and common excavation 
was varied across the MPL, MP, and MPH estimates. 

Sunnyside Powerplant 
To account for the current lack of geologic design data and level of design, the 
assumed top of rock elevation, estimated concrete volumes, and estimated weight 
of concrete reinforcing steel were varied across the MPL, MP, and MPH 
estimates.  For the MPL estimate, top of rock was assumed to be 5 feet lower than 
the MP estimate of El. 880.0, and the MPH estimate assumed top of rock was 
10 feet higher than the MP estimate.  For all other features associated with the 
Sunnyside Powerplant, it was assumed that quantities generated for the original 
appraisal study [1] adequately describe its configuration and no variation was 
needed across the MPL, MP, and MPH cost estimates. 

VIII.  Wymer Dam and Reservoir 
Alternative - Description of MPL, MP, 
and MPH Concepts 

Yakima River Intake and Wymer Pumping Plant 
The original appraisal designs assumed that material excavated from the intake 
and pumping plant site on the Yakima River could be wasted locally.  To account 
for the possibility that the local area may not be able to accommodate the waste, 
the cost estimates were revised to account for the handling of the approximately 
72,000 cubic yards of waste rock and 115,000 cubic yards of waste common 
material expected to be generated at the site.  For the MPL and MP estimates, it 
was assumed that this material could be wasted within 1 mile of the excavation, 
but for the MPH cost estimate, it was assumed that this waste material would have 
a one-way haul distance of 2 miles. Although no specific waste sites have been 
identified, it is believed that this range of haul distances adequately portrays the 
local conditions at the site. 

To account for the current level of design for the pumping plant, estimated 
concrete volumes and weight of concrete reinforcing steel were varied across the 
MPL, MP, and MPH estimates.  Also, the aluminum cover over the 46-foot
diameter air chamber that was included in the original appraisal study [2] was 
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removed for the MPL and MP estimates.  For all other features associated with 
the Yakima River intake and Wymer Pumping Plant, it was assumed that 
quantities generated for the original appraisal study [2] adequately represent the 
concept and no variation was needed across the MPL, MP, and MPH cost 
estimates. 

Discharge Pipeline 
To optimize the design of the discharge pipeline, the discharge line velocities 
were revisited.  Reclamation design standards recommend the velocity in conduits 
range between 5 ft/s and 10 ft/s.  The pipe velocity for a 96-inch-diameter pipe at 
design flow 400 cfs is approximately 8 ft/s.  The velocity for a 120-inch-diameter 
pipe at design flow 400 cfs is approximately 5 ft/s.  The MPL estimate assumes 
that the 96-inch-diameter pipe with higher conduit velocities would be adequate.  
The MP and MPH assume that a 120-inch-diameter pipe with lower velocities 
would be more appropriate.  In order to determine the most appropriate pipe size 
for this system, a transient analysis would need to be done using the 120-inch 
pipeline and air chamber capacity revisited.  The determination of an optimum 
pipe size for this system during future studies should require: 

• A transient analysis for the 120-inch-diameter pipeline 

• An air chamber capacity analysis for the 120-inch-diameter pipeline 

• Pumping cost comparisons 

• Air chamber cost comparisons 

• Pipeline construction cost comparisons 

The original appraisal design assumed cut-and-cover construction for the access 
conduit under the dam.  To address concerns regarding possible rockfill 
settlement and complications that a cut-and-cover section below the dam could 
create, the MPL, MP, MPH estimates assume that mass concrete backfill will be 
used in lieu of rockfill backfill for the cut-and-cover section.   

For the MPL quantities, the appraisal-level alignment was altered to reduce pipe 
excavation under the dam and utilize benched excavation for the concrete conduit. 
The 96-inch pipe and concrete conduit trench quantities were calculated based on 
this altered alignment. 

For the MP quantities, the appraisal-level alignment was altered to reduce pipe 
excavation under the dam and to utilize a benched excavation for the concrete 
conduit.  The 120-inch-diameter pipe and concrete conduit trench quantities were 
calculated based on this altered alignment.   
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For the MPH quantities, the pipeline alignment matched the original appraisal 
study alignment, but the pipe diameter was increased to 120-inch diameter.  Pipe 
and concrete conduit trench quantities were calculated based on this larger pipe 
diameter. 

Wymer Dam and Dike 
The two key geotechnical features comprising the Wymer reservoir project 
include a concrete face rockfill main dam and a central core rockfill dike. 
Considerations that would impact ultimate costs for each of these two features are 
discussed below, along with a detailed description of the design concepts and/or 
quantity assumptions for each. 

1.  Concrete Face Rockfill Main Dam Embankment 

Like Black Rock dam, given the early level of design effort, there are a number of 
key design/construction issues that contain potential uncertainty and could 
influence costs at Wymer dam.  The following paragraphs identify those issues 
that are expected to contain sufficient uncertainties to impact project costs.  In 
general, quantities and design features that are expected to comprise a very small 
percentage of the design costs are not discussed below, and identical quantities 
were assumed for each of the three estimates. 

a.  Foundation Excavation, Common 

As with Black Rock dam, there is considerable uncertainty in the foundation 
conditions beneath Wymer dam, given the limited amount of explorations to date.  
As was done for the appraisal design, depths to bedrock from the existing 
drillhole logs were used to develop bedrock contours for the MP estimate.  For the 
MPL quantities, the rock contours were assumed to be uniformly 5 feet higher 
than for the MP case.  For the MPH quantities, the rock contours were assumed to 
be uniformly 15 feet lower than the MP case.  For cost estimating purposes, 
estimates were also made regarding how much of the foundation excavation 
would need to be ripped as part of the excavation process.  The MP estimate 
assumed 35 percent of the excavation volume would require ripping.  The MPL 
estimate assumed 25 percent, while the MPH estimate assumed 45 percent. 

b. Foundation Excavation, Rock 

Rock quality is expected to be variable, and there may be some additional rock 
excavation beneath the plinth.  Not only will the rock quality vary, but different 
assumptions for the plinth dimensions have been made, which in turn impacts 
estimates of rock excavation.  The MP alternative estimated 35,000 cubic yards of 
rock excavation would be required, assuming a 10-foot excavation depth over an 
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average 20-foot-wide plinth.  The MPL option estimated 16,000 cubic yards, 
assuming a 5-foot excavation depth over an average 15-foot-wide plinth.  The 
MPH option estimated 75,000 cubic yards, assuming a 15-foot excavation depth 
over an average 30-foot-wide plinth. 

c.  Foundation Filters 

Foundation filters are included to blanket areas of the foundation downstream of 
the plinth to ensure that foundation materials are not eroded or “piped” into the 
coarse rockfill embankment.  These filters include 3 feet of zone 2 filter sand 
overlain by 3 feet of zone 3 drain gravels.  The original appraisal design had 
assumed that 10 percent or less of the foundation between the plinth and dam 
centerline would need treatment.  For the MP estimate, it was assumed that 
approximately 15 percent of the foundation area between the plinth and the dam 
centerline would be blanketed with filters.  The MPL estimate assumed that 
10 percent of that area would be filtered, while the MPH estimate assumed that 
20 percent of that area would be filtered. 

d. Slush Grouting and Dental Concrete 

To help minimize the potential for seepage at the embankment/foundation 
contact, areas of the rock surface will be treated as necessary with slush grouting. 
In addition, where needed, dental concrete will be used to seal joints/fractures and 
reduce foundation irregularities.  For the MPL and MP estimates, the amount of 
dental concrete was assumed to be 2,000 cubic yards, as assumed during the 
original appraisal study [2].  The MPH estimate assumed 5,000 cubic yards.  In 
the appraisal design, slush grouting was assumed to be needed over 40 percent of 
the plinth area.  Both the MP and MPH estimates assumed this same 40-percent 
quantity.  The MPL estimate assumed that slush grouting would be needed over 
25 percent of the plinth foundation. 

e.  Blanket and Curtain Grouting 

Considering the uncertainties in rock quality, foundation grouting is an area that is 
subject to a wide range of potential costs.  To estimate this variability in both 
blanket and curtain grouting quantities, different assumptions were made for 
number of grouting rows, spacing between holes, average depth of hole, and 
average grout take. 

For blanket (consolidation) grouting, the MP estimate assumed that there would 
be an average of 3-1/2 rows of holes set on an average spacing of 8.75 feet 
(average of 7.5- and 10-ft spacing), the holes would have an average depth of 
45 feet, and the grout take would average 2.5 sacks of cement per lineal foot of 
hole.  The MPL estimate reduced these assumptions to 3 rows, an average spacing 
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of 10 feet, an average hole depth of 30 feet, and an average grout take of 2 sacks 
per lineal foot of hole.  The MPH estimate assumed 5 rows, an average spacing of 
7.5 feet, an average hole depth of 60 feet, and an average grout take of 3 sacks per 
lineal foot of hole.   

For curtain grouting, the MP estimate assumed that there would be 3 rows of 
holes set on 10-ft spacing, the holes would have an average depth of 200 feet, and 
the grout take would average 2.5 sacks of cement per lineal foot of hole.  The 
MPL estimate assumed 3 rows, an average spacing of 10 feet, an average hole 
depth of 150 feet, and an average grout take of 2 sacks per lineal foot of hole.  
The MPH estimate assumed 3 rows, an average spacing of 10 feet, an average 
hole depth of 250 feet, and an average grout take of 3 sacks per lineal foot of hole. 

f.  Dam Crest Elevation and Outer Slopes 

The dam crest elevation was set at 1,750 during the original appraisal design 
based largely on ensuring adequate freeboard during an extreme flood event.  
Since a PMF study was conducted for the appraisal study, there is reasonable 
confidence that the maximum water surface is well established.  However, the 
appraisal design did allow some conservatism in setting the crest elevation.  
Further designs could end up optimizing spillway capacity and dam height, as 
well as revisiting necessary freeboard, with the end result possibly being a slightly 
lower crest elevation.  For both the MP and MPH estimates, the elevation of the 
dam crest was assumed to be 1,750.  However, for the MPL estimate, the crest 
elevation was assumed to be 1,745, which results in somewhat smaller 
embankment quantities. 

Upstream and downstream embankment slopes for the appraisal design were both 
1.5:1.  These slopes are rather typical for this type of dam, particularly in a 
potentially high seismic area, and thus no slope changes from the original 
appraisal design were deemed necessary for the three estimates. 

g. Concrete Face and Plinth 

The width (upstream to downstream) of the plinth (footing) for a concrete face 
rockfill dam is typically a function of foundation rock quality.  With poorer 
quality rock, the width of the plinth increases.  Given the uncertainties in rock 
quality at the Wymer site, it appears appropriate to assume different plinth widths.  
For the MP estimate, the plinth width was assumed to be 20 feet, as was assumed 
in the appraisal design.  The assumed widths for the MPL and MPH estimates 
were 15 and 30 feet, respectively.  The average (vertical) thickness of the plinth 
was assumed to be 1.5 feet for the MP and MPL estimates, which is typical.  The 
thickness for the MPH was assumed to average 2 feet. 
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The average thickness of the concrete face was assumed to be 2 feet in the 
original appraisal design.  This same thickness was assumed for the MP estimate.  
The thicknesses of the concrete face for the MPL and MPH estimates were 
assumed to be 1.5 and 2.5 feet, respectively. 

h.  Zone 2 Filter and Zone 3 Drain 

The original appraisal design set the horizontal thickness of the zone 2 and zone 3 
chimney filter/drain at 15 feet.  Depending on seismic analyses during final 
designs, different chimney widths may be necessary.  Similar to the estimates for 
Black Rock dam, the horizontal widths of each zone were set at 12 feet for the 
MPL, 15 feet for the MP, and 20 feet for the MPH.   

Since the actual locations of these materials, whether from borrow or commercial 
source, has not been finalized, one-way haul distances were varied.  Assumed 
one-way hauls were 17 miles for the MPL and MP estimates (same as used in 
appraisal design), and 23 miles for the MPH estimate. 

i. Miscellaneous Fill Zone 

The size of the miscellaneous fill zone is a function of the quantity of foundation 
excavation, since these materials are simply reused material from the foundation 
excavation.  Therefore, the quantities will vary between estimates based upon the 
assumptions regarding foundation excavation.  For the MP estimate, the volume 
of miscellaneous fill was estimated to be 2,100,000 cubic yards.  The estimated 
volumes for the MPL and MPH options were 1,600,000 and 3,650,000 cubic 
yards, respectively. 

j. Zone 4 Rockfill 

The quantity of zone 4 rockfill is essentially governed by the size of the other 
embankment zones and the overall dimensions of the dam.  Thus, this quantity is 
impacted by crest elevation, changes to the other zone widths, and the amount of 
foundation excavation.  These are the only factors that cause this quantity to vary; 
there are no differing design assumptions regarding zone 4. 

There is some possibility that the location of quarries along the reservoir rim 
could impact the haul distance and costs of this material.  However, it is likely 
that this rockfill can be obtained close to the dam.  For the MPL and MP 
estimates, a 2-mile, one-way haul was assumed (same as appraisal design).  For 
the MPH estimate, the haul distance was increased to 3 miles. 
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2.  Central Core Rockfill Dike Embankment 

The central core rockfill dike has a set of issues potentially affecting cost similar 
to those found at the main dam.  The following paragraphs identify the issues that 
are expected to contain sufficient uncertainties to impact project costs.  In general, 
quantities and design features that are expected to comprise a very small 
percentage of the design costs are not discussed below, and identical quantities 
were assumed for each of the three estimates. 

a.  Foundation Excavation, Common 

As with the main dam, there is considerable uncertainty in the foundation 
conditions beneath the dike, given the limited amount of explorations to date.  As 
was done for the original appraisal design, depths to bedrock from the existing 
drillhole logs were used to develop bedrock contours for the MP estimate.  For the 
MPL quantities, the rock contours were assumed to be uniformly 5 feet higher 
than for the MP case.  For the MPH quantities, the rock contours were assumed to 
be uniformly 15 feet lower than the MP case.  For cost-estimating purposes, 
estimates were also made regarding how much of the foundation excavation 
would need to be ripped as part of the excavation process.  The MP estimate 
assumed 35 percent of the excavation volume would require ripping.  The MPL 
estimate assumed 25 percent, while the MPH estimate assumed 45 percent. 

b. Foundation Excavation, Rock 

Rock quality is expected to be variable, and there may be some additional rock 
excavation beneath the dike core.  Not only will the rock quality vary, but 
different assumptions for the core width have been made, which in turn could 
impact the amount of rock excavation.  The MP and MPL alternatives estimated 
that 2,000 cubic yards of rock excavation would be required.  The MPH option 
estimated 5,000 cubic yards. 

c.  Foundation Filters 

Foundation filters are included to blanket areas of the foundation downstream of 
the dike core to ensure that core or foundation materials are not eroded or “piped” 
into the coarse rockfill shell. These filters include 3 feet of zone 2 filter sand 
overlain by 3 feet of zone 3 drain gravels.  The original appraisal design had 
assumed that approximately 10 percent of the foundation downstream of the core 
would need treatment.  To account for lack of design data, this assumption was 
varied for the cost-risk analysis. For the MP estimate, it was assumed that 
approximately 25 percent of the foundation area between the downstream end of 
the core and the downstream toe would be blanketed with filters.  The MPL 
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estimate assumed that 10 percent of the area would be filtered, while the MPH 
estimate assumed that 50 percent of the area would be filtered. 

d. Slush Grouting and Dental Concrete 

To help ensure that core materials are not piped into the bedrock, areas of the rock 
surface beneath the core will be treated as necessary with slush grouting and 
dental concrete to seal joints/fractures and reduce foundation irregularities.  For 
the MP and MPL estimates, the amount of dental concrete was assumed to be 
2,000 cubic yards, as assumed during appraisal studies.  The MPH estimate 
assumed 5,000 cubic yards.  Slush grouting was assumed to be needed over 
30 percent of the core foundation surface for the MP estimate, as assumed in 
appraisal design.  The MPL and MPH estimates assumed that slush grouting 
would be needed over 20 and 40 percent of the core foundation, respectively. 

e.  Blanket and Curtain Grouting 

As with the main dam, the potential uncertainties in rock quality make foundation 
grouting an area subject to a wide range of potential costs.  To estimate this 
variability in both blanket and curtain grouting quantities, different assumptions 
were made for number of grouting rows, spacing between holes, average depth of 
hole, and average grout take. 

For blanket (consolidation) grouting, the MP estimate assumed that there would 
be 7 rows of holes set on an average spacing of 8.75 feet (average of 7.5- and 
10-ft spacing); the holes would have an average depth of 40 feet; and the grout 
take would average 2.5 sacks of cement per lineal foot of hole.  The MPL 
estimate reduced these assumptions to 6 rows, an average spacing of 10 feet, an 
average hole depth of 30 feet, and an average grout take of 2 sacks per lineal foot 
of hole.  The MPH estimate assumed 8 rows (in part due to a wider core which is 
discussed later), an average spacing of 7.5 feet, an average hole depth of 50 feet, 
and an average grout take of 3 sacks per lineal foot of hole.   

For curtain grouting, the MP estimate assumed that there would be 2 to 3 rows of 
holes set on 10-foot spacing; the holes would have an average depth of 120 feet; 
and the grout take would average 2.5 sacks of cement per lineal foot of hole.  The 
MPL estimate reduced these assumptions to 2 rows, an average spacing of 10 feet, 
an average hole depth of 90 feet, and an average grout take of 2 sacks per lineal 
foot of hole.  The MPH estimate assumed 3 rows, an average spacing of 10 feet, 
an average hole depth of 150 feet, and an average grout take of 3 sacks per lineal 
foot of hole. 
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f.  Dike Crest Elevation and Outer Slopes 

The dike crest elevation was set at 1,750 during the appraisal designs, based 
largely on ensuring adequate freeboard during an extreme flood loading.  A 
rationale has been offered for assuming different crest heights for the main dam.  
That same rationale applies to the dike.  Thus, for both the MP and MPH 
estimates, the elevation of the dike crest was assumed to be 1,750.  However, for 
the MPL estimate, the crest elevation was assumed to be 1,745, which results in 
somewhat smaller embankment quantities. 

Upstream and downstream embankment slopes for the original appraisal design 
were 2:1 and 1.5:1, respectively.  These slopes are rather typical for this type of 
dam, particularly in a potentially high seismic area and, thus, no slope changes 
from the appraisal design were deemed necessary for the three estimates. 

g. Zone 1 Core 

The original appraisal design established the core thickness to vary, given its 
downstream slope of 0.5:1 and upstream slope of 0.8:1.  In general, this results in 
a ratio of reservoir head to core width of slightly more than 3.  It is believed that 
the core is not particularly thin and is well within the precedent used on large 
rockfill dams.  Thus, for the MPL and MP estimates, the core thickness was kept 
the same as developed in the appraisal design.  However, for the MPH estimate, 
the upstream slope of the core was flattened to a 1:1 slope, which nearly doubles 
the width of the core. 

In addition, since specific borrow areas have not been finalized at this stage of the 
design, haul distances could vary, impacting the costs of these materials.  Thus, 
one-way haul distances were varied from 3 miles in the MPL estimate, 5 miles in 
the MP estimate (same as assumed in the appraisal design), and 10 miles in the 
MPH estimate. 

h.  Zone 2 Filter and Zone 3 Drain 

The appraisal design set the horizontal thickness of the zone 2 and zone 3 
chimney filter/drain at 15 feet.  Depending on seismic analyses during final 
designs, different chimney widths may be suggested.  Similar to the estimates for 
Black Rock Dam, the horizontal widths of each zone were set at 12 feet for the 
MPL, 15 feet for the MP, and 20 feet for the MPH.  In addition, an upstream 
“crackstopper” zone of zone 2 material was added to each estimate. 

i. Miscellaneous Fill Zone 

The size of the miscellaneous fill zone is a function of the quantity of foundation 
excavation, since these materials are simply re-used material from the foundation 
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excavation.  Therefore, the quantities will vary between estimates based upon the 
assumptions regarding foundation excavation.  However, during the estimation of 
quantities, it was determined that size of the random fill zone was limited by 
embankment geometry and embankment stability concerns to about 500,000 cubic 
yards.  Thus, there is no difference between the MP and MPH quantities for these 
zones, while the MPL estimate reflects just slightly less available materials from 
required excavation. 

j. Zone 4 Rockfill 

The quantity of zone 4 rockfill is essentially governed by the size of the other 
embankment zones and the overall dimensions of the dike.  Thus, this quantity is 
impacted by crest elevation, outer slopes, changes to the other zone widths, and 
the amount of foundation excavation.  These are the only factors that cause the 
zone 4 quantity estimate to vary and there are no differing design assumptions 
regarding zone 4. 

There is some possibility that the location of quarries along the reservoir rim 
could impact the haul distance and costs of this material.  However, it is likely 
that this rockfill can be obtained close to the dike.  For the MP and MPH 
estimates, a 3-mile, one-way haul was assumed.  For the MPL estimate, the haul 
distance was decreased to 2 miles (same as appraisal design). 

Wymer Dam - Appurtenant Structures 
As developed in the original appraisal study, the spillway and outlet works 
discharges are directed toward the pumping plant site [2].  To address concerns 
that discharges could compromise the safety of the pumping plant site, the 
spillway was moved to the left abutment for the MPL and MP designs and 
estimates.  See Figure 6.  The MPH design kept the spillway on the right 
abutment but changed its orientation so that discharges were directed away from 
the pumping plant service yard.  Additionally, the MPL and MP outlet works 
were modified for a single-level intake at El. 1,375.0.  The MPH cost estimate 
still includes the two-level intake at Els. 1,375 and 1,456, as was proposed in the 
original appraisal study. 

1.  Outlet Channel Modifications 

To address potential damage from large flood events, the channel design flows 
were revisited during this cost-risk analysis. The channel is designed to convey 
only outlet works flows since it is unlikely that the spillway would operate.  For 
the MPL it was assumed that the appraisal report peak inflow for the 100-year 
flood (1600 cfs) would be adequate as the maximum planned outlet works release.  
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For the MP and MPH estimates the Lmuma Creek outlet channel was evaluated  
for the maximum outlet works release of 3600 cfs.  The channel riprap size was  
increased to handle the higher velocities that would occur in the channel.  For the 
MPL, MP, and MPH quantities, two additional drop structures were added.  These  
drop structures are  to be located at  the upstream and downstream ends of the  
channel.  For the MPH estimate, an additional outlet channel was included to 
accommodate the realigned  left abutment spillway and stilling basin.   The new  
outlet channel connects the stilling basin to the Yakima River and passes  under a  
new SR-821 bridge.  This channel  is designed to convey flows up to 12,000 cfs. 

The following data summarize the MPL Lmuma Creek channel design:  
•   Design Q = 1,600 cfs  
•   Channel Base = 60 feet  
•   Water Depth = 4 feet 
•   Side  Slopes = 2:1 
•   Mannings n = 0.045 
•   Channel Velocity =5.9 ft/s  
•   Channel Slope = 0.006 
•   Froude Number = 0.55 

The following data summarize the MP and MPH Lmuma Creek channel design:  
•   Design Q = 3,600 cfs  
•   Channel Base = 60 feet  
•   Maximum Water Depth = 6 feet  
•   Side  Slopes = 2:1 
•   Mannings n = 0.045 
•   Maximum Channel Velocity = 10 ft/s  
•   Channel Slope = 0.006 
•   Maximum Froude Number = 1.6 

The following data summarize the MPH new channel design:  
•   Design Q = 12,000 cfs  
•   Channel Base = 60 feet  
•   Water Depth = 7 feet 
•   Side  Slopes = 2:1 
•   Mannings n = 0.045 
•   Channel Velocity =23.5 ft/s  
•   Channel Slope = 0.05 
•   Froude Number = 1.7 
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Roadwork 
1.  Road from SR-821 to Left Abutment 

This road name was mislabeled in the original appraisal report [2] as "SH-821 to 
the northwest side of Wymer Dam."  Correcting the road name to “Road from 
SR-821 to Left Abutment” addresses concerns regarding access to the dam after 
operation of the spillway since this access road would not be affected if the 
spillway were to operate.  For the MPL and MP estimates, the quantities match 
the values from the original appraisal report.  For the MPH estimate, the access 
road alignment was modified to accommodate the relocated left abutment 
spillway. 

2.  Spillway Bridges 

The spillway bridge consists of a single span supported on the spillway walls.  
The bridge, which is designed for HL-93 live loads, has a clear width of 24 feet 
(two 12-foot lanes) and an overall length of 65 feet.  The bridge will be supported 
on bearing seats formed onto the spillway walls and, therefore, this design does 
not include abutment design.  The bridge superstructure consists of five WSDOT 
W42G precast prestressed concrete girders with a cast-in-place concrete deck. 
The bridge rail consists of 32-inch F Shape barrier.  

The MPL, MP, and MPH quantity estimates are identical for the upstream 
spillway bridge that provides access to the dam crest.  For the MPL and MP 
estimates, the spillway is located at the right abutment.  For these estimates, a 
second spillway bridge is necessary to provide access to the outlet works control 
house. 

3.  Road from Discharge Line Access House to Northeast Side of 
Dike  

For the road from the discharge line access house to the northeast side of the dike, 
it was assumed that quantities generated for the original appraisal study [2] 
adequately represent the concept and no variation was needed across the MPL, 
MP, and MPH cost estimates. 

4.  Road from SR-821 to Outlet Works 

For the road from SR-821 to the outlet works, it was assumed that quantities 
generated for the original appraisal study [2] adequately represent the concept and 
no variation was needed across the MPL, MP, and MPH cost estimates 
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Existing Interstate-82 Bridges 
The proposed Wymer reservoir will inundate the piers of two existing 
Interstate-82 bridges located between Yakima and Ellensburg near MP 15.  These 
bridges provide east- and westbound access over Lmuma Creek. 

For the MPL and MP options, the estimated quantities are based on the 
assumption that the existing conditions of the bridge are adequate and mitigation 
measures are only required to address submergence of bridge features.  For the 
piers, a liquid-applied waterproofing membrane is included to increase protection 
of the reinforcement in the existing concrete columns.  The columns would be 
cleaned, sand blasted, and coated with a liquid applied urethane coating. 

For the MPH option, the concrete cover of the bridge piers is to be removed to 
expose the vertical reinforcement and lateral ties.  All of the reinforcement is to 
be sandblasted clean and a 3-inch concrete jacket placed around the exposed 
column.  It should be noted that for any structure, if the existing concrete is sound, 
there is no need to mitigate for submergence.  Access to facilitate this work has 
not been included in the estimated quantities.  In addition, eastbound highway 
traffic would be detoured onto the westbound bridge, while repairs are made on 
the eastbound bridge.  Once repairs are made on the eastbound bridge, the 
westbound traffic would be detoured onto the eastbound bridge for repairing the 
westbound bridge.  Detour quantities are not included in the attached cost 
estimates. 

Protection of the bridge/road embankments is provided by a 3-foot layer of 24
inch-diameter riprap on top of a 15-inch layer of sand and gravel bedding. The 
embankments are prepared for the riprap and bedding by excavating an 18-inch 
layer of existing embankment.  The slope stability of the submerged 
embankments is assumed to withstand normal water surface elevation fluctuations 
due to operations of the reservoir and that there will be no rapid drawdown. 

1.  SR-821 Bridge  

For the MPL and MP options, the spillway is located on the right abutment and 
discharges into the modified Lmuma Creek channel which directs flows towards 
the existing SR-821 bridge.  For the MPH option, the spillway is located on the 
left abutment and discharges into a new outlet channel which directs flows 
towards a new SR-821 bridge.  The new bridge is a single span structure, 96-feet 
long, to span the 60-foot-wide outlet channel.  The bridge clear width is 40 feet as 
required for rural two-lane highways, per the Washington State Department of 
Transportation Design Manual.  The bridge superstructure is supported on spread 
footing abutments.   
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The bridge superstructure consists of seven WSDOT W53DG precast prestressed 
concrete bulb tee girders with a 3-inch concrete overlay.  The bridge rail consists 
of 32-inch F Shape barrier.  Approach slabs are required at both approach spans.  
The attached cost estimates do not include a detour that will be required for bridge 
construction. 

IX.  Cost Estimates 
Standard estimating methods were used for preparing the attached appraisal-level 
cost estimates for the Black Rock and Wymer Dam and Reservoir Alternatives. 
Each feature was estimated three times, generating three (3) different field and 
total project cost totals, referred to as MPL, MP, and MPH cost estimates.  
Development of the MPL, MP, and MPH cost estimates was done to help define 
the uncertainty associated with this stage of the planning process; particularly the 
risks associated with lack of feasibility-level design data and the current level of 
design computation.  The MPL field cost estimate was generally calculated by 
multiplying the lowest quantity value times the lowest cost value for all identified 
pay items and adding the lowest estimates for allowances (design contingencies 
and construction contingencies).  The most probable field cost estimate was 
calculated by multiplying the most-likely-quantity value by the most-likely-cost 
value for each identified pay item and adding the most-likely estimates for 
allowances (design contingencies and construction contingencies) given our 
current understanding of local conditions.  Similarly, the MPH field cost estimate 
was generally calculated by multiplying the highest quantity value times the 
highest cost value for all identified pay items and adding the highest estimates for 
allowances (design contingencies and construction contingencies).  The variations 
of quantities and unit prices across the MPL, MP, and MPH cost estimates are 
based on engineering judgment, given the available design data and definition of 
project needs 

Field Cost Estimates 
Field cost estimates include construction contract costs and construction 
contingencies.  Construction contract costs include itemized pay items, 
mobilization, and an allowance for design contingencies.  Field cost estimates do 
not include noncontract costs (environmental studies, site investigations, design, 
construction management, etc.).  Field cost estimates also 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.   
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The appraisal-level field cost estimates in this report are at  the April 2007 price  
level and include  mobilization, design contingencies, and construction 
contingencies as explained below:  

• 	 	 Mobilization - Mobilization costs  include mobilizing contractor personnel  
and equipment to the project site during initial project startup.  The  
assumed 5 (+/-) percent of the subtotal cost used in the MPL, MP, and 
MPH cost estimates is based on past experience.   

• 	 	 Design Contingencies (formerly  Unlisted Items) - Design contingencies  
are a means to recognize the confidence level in the estimates 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.  The design 
contingency line item  is a percentage of the subtotal cost plus mobili
zation.  This percentage was varied between 10 and 20 percent  across the  
MPL, MP, and MPH cost estimates to account for the level of detail and 
anticipated cost risk. 

• 	 	 Construction Contingencies (formerly Contingencies) - Construction 
contingencies are considered funds to be used after construction starts and 
not for design changes during project planning and design stage.  The  
purpose of construction contingencies is to identify funds to pay 
contractors for overruns on quantities, changed site conditions, change  
orders, etc.  This percentage was varied between 15 and 30 percent across  
the MPL, MP, and MPH cost estimates to account for the anticipated cost 
risk. 

Table 4 shows the mobilization (Mob), design contingencies (DC), and 
construction contingencies (CC) percentages used to develop the MPL, MP, and 
MPH field cost estimates.  The actual line item  is a rounded value per 
Reclamation guidelines, which may cause the dollar value to deviate from the 
percentages shown.  Varying percentages for design contingencies  were used to 
account for the level of detail in the cost estimate, possibility of additional  items  
of work, and the possibility that items sized at the appraisal level could vary in 
future studies.  Varying percentages for construction contingencies were used to 
account for the lack of geologic data and its influence on the features contained in 
the estimate; i.e. lack of geologic data would typically have a greater impact on 
tunnel and dam construction than for pipeline and pumping plant construction.  
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Table 4.  Black Rock and Wymer Dam and Reservoir Alternatives – Percentages 

Features Most Probable 
Low  (MPL) 

Most Probable 
(MP) MPH 

Black Rock Alternative Mob/DC/CC Mob/DC/CC Mob/DC/CC 

Columbia River Intake, Pumping Plant, 
and Inflow Conveyance 

5/10/20 5/10/25 5/15/30 

Dam, Seepage Mitigation, Outlet 
Works, and Roads 

5/10/20 5/10/25 5/15/30 

Outflow Conveyance and Black Rock 
Outlet Facility 5/10/20 5/10/25 5/15/30 

Delivery Systems 5/15/15 5/15/20 5/20/25 

Sunnyside Powerplant 5/10/15 5/10/20 5/15/25 

Wymer Dam and Reservoir 
Alternative Mob/DC/CC Mob/DC/CC Mob/DC/CC 

Yakima River Intake and Pumping 
Plant 5/10/15 5/15/20 5/20/25 

Discharge Line 5/10/15 5/10/20 5/15/25 

Dam, Dike, Spillway, Outlet Works, and 
Roads 

5/10/20 5/10/25 5/15/30 

The designs are based mostly on available design data from past Reclamation 
work.  The amount of data collected to adequately define major cost drivers and 
technical adequacy is not considered to be at the level required for a feasibility-
level assessment of project features.   

The major cost items for the Black Rock estimates were developed using Hard 
Dollar commercial estimating software, produced by Hard Dollar Corporation of 
Scottsdale, Arizona.  Reclamation typically uses Hard Dollar to develop their 
detailed cost estimates.  Current labor-equipment-materials resources were input, 
production rates were applied, and totals extended for each item within each 
feature, to produce direct costs for each pay item.  Additionally, project overhead 
costs were estimated and applied to each feature for this project, generating unit 
prices and construction cost totals for each feature.  Somewhat similar methods 
were used to develop major cost items in the Wymer Dam and Reservoir 
Alternative; however, the Wymer cost estimates were not input directly into the 
Hard Dollar program.  Minor cost items for both Black Rock and Wymer Dam 
and Reservoir Alternatives were developed using historical unit prices, standard 
industry reference sources, and other methods.   

Typical percentages for general and administrative costs, as well as profit for each 
feature were applied.  The final unit prices were then entered into the estimate 
worksheets and totals were extended.  The costs and unit prices for these cost 
estimates were developed at a price level of April 2007.  Labor rates were 
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generated based on the historical Davis Bacon Wage Decision available in April 
2007. The appraisal-level cost estimates contained in this report do not include an 
adjustment for escalation.  They were prepared and presented as cost estimates in 
present-worth dollars with unit-price levels set at April 2007 values. 

Table 5 shows a comparison of the Most Probable field cost estimate for the 
Black Rock Alternative to the original appraisal-level estimate (in April 2004 
dollars), and the indexed appraisal-level estimate that was used in the Draft 
PR/EIS (in April 2007 dollars).   

Table 5.  Comparison of Black Rock Appraisal-Level Field Cost Estimates 

Feature Original Appraisal 
Estimate 

Indexed Appraisal 
Estimate 

Most Probable 
Estimate 

Price Level April 2004 April 2007 April 2007 
Columbia River Intake $58,035,920 $71,704,600 $91,507,896 

Pumping Plant and Switchyard $182,919,070 $214,141,700 $271,219,900 

Inflow Conveyance $186,471,700 $219,019,500 $348,257,760 

Dam* $733,280,000 $890,935,200 $1,193,825,400 

Downstream Seepage Mitigation** $0 $0 $246,940,609 

Outlet Works $83,494,115 $103,158,800 $125,537,315 

Highway and Utility Relocations $57,320,000 $71,881,100 $102,891,000 

Outflow Conveyance $306,402,600 $359,883,800 $415,741,270 

Black Rock Outlet Facility $102,165,985 $120,704,500 $126,833,699 

Sunnyside Delivery System $138,203,920 $164,880,000 $171,873,870 

Sunnyside Powerplant $32,302,450 $37,100,000 $57,756,137 

Subtotal $1,880,595,760 $2,253,409,200 $3,152,384,856 
Mobilization $93,500,000 $112,050,000 $157,500,000 

Design Contingencies $187,904,240 $267,540,800 $367,115,144 

Construction Contingencies $555,000,000 $641,000,000 $883,000,000 

Total Field Cost $2,717,000,000 $3,274,000,000 $4,560,000,000 
* Original and indexed appraisal estimates did not include seepage mitigation features at the dam. 

** Downstream seepage mitigation costs do not include seepage mitigation features at the dam. 

As shown in Table 5, the MP field cost estimate for the Black Rock Alternative is 
approximately $1.29 billion greater than the indexed appraisal-level estimate 
presented in the Draft PR/EIS [3].  Analyzing this cost difference reveals three 
major components impacting the field cost: 

• Seepage mitigation features, both at the dam and downstream from the
 
dam, account for approximately $605 million of the increase.  The
 
original appraisal design concept had no extra features to prevent
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downstream seepage impacts at the Hanford Site, as the scope of these 
features were not known at the time. 

•	 Design and estimating refinements account for approximately 
$250 million of the increase, with the bulk of these costs associated with 
tunnel construction and dam foundation treatment.  Refinements to the 
design also resulted in some new items of work.   

•	 Actual inflation over the previous indexing from 2004 to 2007 accounts 
for approximately $432 million of the total increase in field cost dollars.  
This increase represents an additional 15.9 percent (5 percent per 
annum) of measured inflation over the 3 years on top of the previously 
indexed (20.5 percent increase) total.  Cost indices representing the 
seventeen Western states as a whole are developed for various typical 
features but do not appear to have adequately captured the changing 
market conditions since 2004, especially with respect to material price 
increases such as diesel fuel, steel, and concrete.  Compounding the 
difficulties with indexing previously prepared cost estimates, the 
construction industry experienced a high inflationary period for those 
3 years, especially in the Western part of the United States.  During 
periods of high inflation, cost indices will often lag actual costs and, 
thus, to obtain the most accurate cost estimate, re-pricing is the preferred 
method. 

Table 6 shows a comparison of the Most Probable field cost estimate for the 
Wymer Dam and Reservoir Alternative to the original appraisal-level estimate (in 
April 2007 dollars). 

As shown in Table 6, the MP field cost estimate for the Wymer Dam and 
Reservoir Alternative is close to the appraisal-level estimate prepared in 2007 [2], 
even though some variations of individual features were significant. 

Table 7 and Table 8 show the distribution of MPL, MP, and MPH costs relative to 
major features for the Black Rock and Wymer Dam and Reservoir Alternatives, 
respectively.  Estimate worksheets showing a detailed breakdown of the Black 
Rock Alternative field cost estimates are provided in Appendix A.  Estimate 
worksheets showing a detailed breakdown of the Wymer Dam and Reservoir 
Alternative field cost estimates are provided in Appendix B. 
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Table 6.  Comparison of Wymer Appraisal-Level Field Cost Estimates 

Feature Original Appraisal 
Estimate 

Most Probable 
Estimate 

Price Level April 2007 April 2007 
Yakima River Intake $18,352,464 $16,991,032 

Pumping Plant and Switchyard $60,316,445 $54,756,856 

Discharge Line $24,306,490 $44,158,980 

Dam $306,452,950 $310,147,160 

Dike $63,553,000 $64,527,800 

Spillway $29,150,727 $20,940,630 

Outlet Works $33,125,567 $28,765,790 

Roadwork $3,402,070 $4,442,570 

Subtotal $538,659,713 $544,730,818 
Mobilization $27,000,000 $26,800,000 

Design Contingencies $54,340,287 $56,469,182 

Construction Contingencies $160,000,000 $158,000,000 

Total Field Cost $780,000,000 $786,000,000 

Table 7.  Breakdown of Black Rock Appraisal-Level Field Cost Estimates   

Feature Most Probable Low 
(MPL) 

Most Probable 
(MP) MPH 

Columbia River Intake $77,172,789 $91,507,896 $115,212,650 

Pumping Plant and Switchyard $251,281,692 $271,219,900 $315,373,895 

Inflow Conveyance $230,426,665 $348,257,760 $524,329,820 

Dam $882,621,500 $1,193,825,400 $2,114,941,800 

Downstream Seepage Mitigation $136,802,193 $246,940,609 $832,612,392 

Outlet Works $106,924,188 $125,537,315 $158,063,250 

Highway and Utility Relocations $92,584,000 $102,891,000 $139,004,000 

Outflow Conveyance $381,512,900 $415,741,270 $500,448,695 

Black Rock Outlet Facility $115,716,832 $126,833,699 $157,166,950 

Sunnyside Delivery System $150,102,600 $171,873,870 $202,784,260 

Sunnyside Powerplant $52,561,861 $57,756,137 $69,396,346 

Subtotal $2,477,707,220 $3,152,384,856 $5,129,334,058 
Mobilization $124,100,000 $157,500,000 $254,500,000 

Design Contingencies $259,192,781 $367,115,144 $800,165,942 

Construction Contingencies $579,000,000 $883,000,000 $1,891,000,000 

Total Field Cost $3,440,000,000 $4,560,000,000 $8,075,000,000 
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Table 8.  Breakdown of Wymer Appraisal-Level Field Cost Estimates 

Feature Most Probable Low 
(MPL) 

Most Probable 
(MP) MPH 

Yakima River Intake $14,734,796 $16,991,032 $19,478,499 

Pumping Plant and Switchyard $45,865,127 $54,756,856 $65,079,250 

Discharge Line $35,525,490 $44,158,980 $66,532,900 

Dam $209,922,120 $310,147,160 $456,929,050 

Dike $41,235,440 $64,527,800 $115,332,850 

Spillway $17,968,090 $20,940,630 $37,204,760 

Outlet Works $24,590,545 $28,765,790 $39,971,240 

Roadwork $3,842,035 $4,442,570 $5,635,260 

Subtotal $393,683,643 $544,730,818 $806,163,809 
Mobilization $19,800,000 $26,800,000 $40,500,000 

Design Contingencies $37,516,357 $56,469,182 $128,336,191 

Construction Contingencies $86,000,000 $158,000,000 $310,000,000 

Total Field Cost $537,000,000 $786,000,000 $1,285,000,000 

Total Project Cost Estimates 
Construction cost estimates include both field costs and noncontract costs.  
Summing the construction costs for all features required for a project yields the 
total project cost.  Noncontract costs are for environmental studies, site 
investigations, design, construction management, etc., and costs associated with 
land acquisition, relocation, or right-of-way costs that may be required for 
construction of the project features.  Operation, maintenance, and replacement 
costs are not included in construction cost estimates.  At the appraisal-level, a 
percentage of the field cost ranging from 25 to 35 percent is typically used to 
identify funds for noncontract items.  For development of the Black Rock and 
Wymer Dam and Reservoir Alternatives MPL, MP, and MPH construction cost 
estimates, 20, 25, 30 and 25, 30, 35 percent were used to estimate noncontract 
costs, respectively.  The lower percentages used for Black Rock are to account for 
the fact that not all contract costs vary linearly with size of features i.e., design 
costs for a 500-foot dam will be similar to a 600-foot dam even though the 
construction cost will be significantly greater. 

Typically, land-acquisition costs, being site-specific, are not adequately addressed 
by factoring field cost estimates.  For this study, land-acquisition costs were 
developed by the Upper Columbia Area Office.  The rights-of-way estimates for 
the proposed Black Rock and Wymer Dam and Reservoir Alternatives were 
developed from USGS quadrangle maps and design drawings.  Reservoir rights-
of-way were estimated by determining the high water contour on the quadrangle 
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maps and then determining the parcels of land which contained that contour.  The 
minimum land parcel was 40 acres, except in some cases, where the terrain is 
steep or other issues were apparent, larger parcels were chosen.  Pipeline and 
powerline rights-of-way were determined by estimating how wide a strip of land 
would be needed to construct, operate, and maintain the pipeline or powerline, 
and multiplying that width by the length of pipeline.   

Rights-of-way (ROW) for specific facilities, such as powerplants, were estimated 
from the design drawings for that facility.  Rights-of-way costs were determined 
by using Yakima and Kittitas County databases on land values and computing 
average price per acre from that information.  Tax databases and geographic 
information system information was supplied by Yakima County and Kittitas 
County.  These average prices were then applied to the ROW required for that 
facility or feature.  Noncontract costs to acquire the ROW were estimated as 
35 percent of the land costs.  The land acquisition noncontract costs include: 

• Land appraisals 

• Environmental, Cultural, and Hazardous material clearances 

• Title fees 

• Relocation expenses 

• Legal costs 

Recreation cost estimates for minimum basic recreation facilities were also 
developed by the Upper Columbia Area Office.  The rights-of-way for the 
recreation facilities are included in the above estimate for ROW.  Land-
acquisition and recreation costs for the Black Rock and Wymer Dam and 
Reservoir Alternatives MPL, MP, and MPH construction cost estimates are shown 
in Table 9.  Because of their relative low cost compared to the noncontract cost 
calculated as a percentage of field cost, these costs were assumed to be adequately 
covered by the noncontract cost estimates. 

Table 9.  Black Rock and Wymer Dam and Reservoir Alternatives - Land and 
Recreation Costs 

Most Probable 
Low  (MPL) 

Most Probable 
(MP) MPH 

Black Rock Alternative 

Land Acquisition $6,362,000 $6,628,000 $6,893,000 

Recreation $2,820,000 $2,938,000 $3,055,000 

Wymer Dam and Reservoir 
Alternative 

Land Acquisition $1,697,000 $1,768,000 $1,838,000 

Recreation $1,704,000 $1,775,000 $1,846,000 
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Table 10 and Table 11 show the distribution of MPL, MP, and MPH project costs. 

Table 10.  Black Rock Appraisal-Level Project Cost Estimates   

Cost Component Most Probable 
Low  (MPL) 

Most Probable 
(MP) MPH 

Field cost estimate $3,440,000,000 $4,560,000,000 $8,075,000,000 

Noncontract costs* $644,000,000 $1,130,000,000 $2,380,000,000 

Total Project Cost $4,084,000,000 $5,690,000,000 $10,455,000,000 

* Includes land acquisition and recreation costs. 

Table 11.  Wymer Appraisal-Level Project Cost Estimates 

Cost Component Most Probable 
Low  (MPL) 

Most Probable 
(MP) MPH 

Field cost estimate $537,000,000 $786,000,000 $1,285,000,000 

Noncontract costs* $132,000,000 $238,000,000 $430,000,000 

Total Project Cost $669,000,000 $1,024,000,000 $1,715,000,000 
* Includes land acquisition and recreation costs. 

X.  Cost-Risk Analysis Results 
Crystal Ball software produced by the Oracle Corporation was utilized for 
developing risk-based models of the cost estimates.  This software uses Monte 
Carlo simulation techniques to model risk, based on the three (MPL, MP, MPH) 
cost estimates developed for each feature.  The goal is to evaluate cost uncertainty 
associated with each line item of the cost estimate including quantity and unit 
price ranges between the most probable low, most probable, and the most 
probable high cost estimates.  The cost-risk models were set up by assigning 
appropriate distribution assumptions (generally a normal, triangular, or 
BetaPERT) to each quantity range and unit price range.  A forecast assumption 
was generated for the field cost total and project cost total, establishing a cost-
probability curve for each.  This cost-risk modeling allows the selection of a 
project cost estimate associated with percent risk and the likelihood that those 
funds would cover the costs associated with each feature. 

The Monte Carlo risk analysis is a statistical analysis randomly generating total 
costs based on the sum of the distributions of quantities and unit prices generated 
from the MPL, MP, and MPH cost estimates.  The resulting 0% field cost 
estimate has a zero-percent probability of not being exceeded, and the 100% field 
cost estimate has a 100-percent probability of not being exceeded.  These values 
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are typically between the MPL and MPH values, because the probability that all 
pay items and allowances will be at their minimums (or maximums) is highly 
unlikely.  By using the Monte Carlo approach, we can more accurately predict the 
range of likely possibilities rather than using very unlikely events such as MPL 
and MPH cost estimates. 

Crystal Ball output for the Black Rock Alternative is shown in Appendix C.   

Crystal Ball output for the Wymer Dam and Reservoir Alternative is shown in 
Appendix D.  Table 12 and  

Table 13 show the 0%, mean, and 100% field cost estimates.  The mean cost 
estimate is the average of the calculated cost estimates and in general is close to, 
but not necessarily equal to, the 50% field cost estimate.  Other levels of cost risk 
are shown in the appendices. 

Table 12.  Black Rock Alternative – Appraisal-Level Field Costs 
Feature 0% Mean 100% 

Columbia River Intake, Pumping 
Plant, and Inflow Conveyance $919,355,956 $1,071,903,115 $1,240,334,120 

Dam, Seepage Mitigation, Outlet 
Works and Roads 

$2,144,990,381 $2,705,168,787 $3,457,412,297 

Outflow Conveyance and Black Rock 
Outlet Facility 

$738,296,965 $809,442,129 $929,570,114 

Sunnyside Delivery System $222,470,610 $254,905,296 $298,587,149 

Sunnyside Powerplant $75,628,684 $82,503,627 $93,025,716 

Total Field Cost $4,100,742,596 $4,923,922,954 $6,018,929,396 

Table 13.  Wymer Dam and Reservoir Alternative – Appraisal-Level Field Costs 
Feature 0% Mean 100% 

Yakima River Intake and Pumping 
Plant $92,724,487 $105,611,099 $120,091,610 

Discharge Line $55,468,383 $66,974,678 $82,900,530 

Dam, Dike, Spillway, Outlet Works, 
and Roads 

$555,986,306 $658,435,450 $808,954,167 

Total Field Cost $704,179,176 $831,021,227 $1,011,946,307 

Table 14 and Table 15 show the 0%, mean, and 100% construction costs.  Other 
levels of cost risk are shown in the appendices. 
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Table 14.  Black Rock Alternative – Appraisal-Level Construction Costs 
Feature 0% Mean 100% 

Columbia River Intake, Pumping 
Plant, and Inflow Conveyance 

$1,105,669,132 $1,337,988,875 $1,597,575,093 

Dam, Seepage Mitigation, Outlet 
Works, and Roads $2,587,033,931 $3,406,734,101 $4,474,262,049 

Outflow Conveyance and Black Rock 
Outlet Facility $897,162,441 $1,015,722,182 $1,169,255,199 

Sunnyside Delivery System $272,723,622 $318,264,499 $373,969,013 

Sunnyside Powerplant $91,473,090 $103,251,559 $117,503,798 

Total Project Cost $4,954,062,216 $6,181,961,216 $7,732,565,152 

Table 15.  Wymer Dam and Reservoir Alternative - Appraisal-Level Construction 
Costs 

Feature 0% Mean 100% 

Yakima River Intake and Pumping 
Plant $117,822,553 $136,517,972 $159,467,087 

Discharge Line $70,155,197 $86,800,217 $109,991,044 

Dam, Dike, Spillway, Outlet Works, 
and Roads 

$679,822,181 $859,623,693 $1,067,949,200 

Total Project Cost $867,799,931 $1,082,941,882 $1,337,407,331 

The Crystal Ball output also identifies the cost components exhibiting the greatest 
amount of risk to the cost estimates.  Excluding allowances and noncontract costs, 
the following pay items have a significant impact on cost risk: 

Black Rock Alternative 

•	 Tunnel support for the inflow and outflow conveyances. 

•	 Limits of downstream concrete cutoff wall. 

•	 Furnishing and placing zone 1 and zone 4 embankment materials. 

• Limits of dam excavation. 

Wymer Dam and Reservoir Alternative 

•	 Pipe backfill requirements for discharge line under the dam. 

•	 Furnishing and placing zone 4 embankment materials in the concrete face 
rockfill dam. 
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•	 Furnishing and placing reinforced concrete on the concrete face rockfill 
dam. 

To reduce cost risk, future work activities should be focused on refining these 
items.  More refined levels of design will reduce risks associated with allowances 
and noncontract costs. 

XI.  Conclusions 
The cost-risk analysis shows considerable risk associated with these appraisal-
level designs and cost estimates which are to be expected at this stage in the 
planning process.  To substantially reduce this risk and narrow the range of 
probable cost estimates, sufficient design data would need to be collected and 
used in preparation of feasibility-level designs and cost estimates.  This would 
involve considerable expense and time to accomplish. 

Black Rock Alternative 
Field Cost Estimate 

1.  The MP field cost estimate for the Black Rock Alternative is 
$4.56 billion (April 2007).  The most probable low and most probable high field 
cost estimates are $3.44 billion and $8.075 billion, respectively. 

2.  The MP field cost estimate for the Black Rock Alternative is 
$1.29 billion greater than the indexed appraisal-level field cost estimate used in 
the Draft PR/EIS.  The three major components of this cost difference are: 
inclusion of seepage mitigation features ($605 million), design and cost 
estimating refinements ($250 million), and actual inflation over the previous 
indexing from 2004 to 2007 ($432 million). 

3. Monte Carlo risk simulation of the calculated field cost estimates 
indicate that there is a 0% probability that the actual field cost will be less than 
$4.10 billion, and a 100% probability that the actual field cost will be less than 
$6.02 billion. The mean field cost estimate is $4.92 billion. 

Total Project Cost Estimate 

4.  The MP total project cost estimate for the Black Rock Alternative is 
$5.69 billion (April 2007).  The MPL and MPH total project cost estimates are 
$4.084 billion and $10.455 billion, respectively. 
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5. Monte Carlo risk simulation of the calculated total project cost 
estimates indicate that there is a 0% probability that the actual total project cost 
will be less than $4.95 billion, and a 100% probability that the actual total project 
cost will be less than $7.73 billion.  The mean total project cost estimate is 
$6.18 billion. 

Wymer Dam and Reservoir Alternative 
Field Cost Estimate 

1.  The MP field cost estimate for the Wymer Dam and Reservoir 
Alternative is $786 million (April 2007).  The MPL and MPH field cost estimates 
are $537 million and $1.285 billion, respectively. 

2.  The MP field cost estimate for the Wymer Dam and Reservoir 
Alternative is close to the appraisal-level field cost estimate used in the Draft 
PR/EIS.  

3. Monte Carlo risk simulation of the calculated field cost estimates 
indicate that there is a 0% probability that the actual field cost will be less than 
$704 million, and a 100% probability that the actual field cost will be less than 
$1.01 billion. The mean field cost estimate is $831 million. 

Total Project Cost Estimate 

4. The MP total project cost estimate for the Wymer Dam and Reservoir 
Alternative is $1.024 billion (April 2007).  The MPL and MPH total project cost 
estimates are $669 million and $1.715 billion, respectively. 

5. Monte Carlo risk simulation of the calculated total project cost 
estimates indicate that there is a 0% probability that the actual total project cost 
will be less than $867 million, and a 100% probability that the actual total project 
cost will be less than $1.34 billion.  The mean total project cost estimate is 
$1.08 billion. 
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1. 	 Yakima River Basin Water Storage Feasibility Study - Reference Graphic 

2. 	 Black Rock Alternative - Reference Graphic 

3. 	 Wymer Dam and Reservoir Alternative - Reference Graphic 

4. 	 Black Rock Assessment Study - Downstream Seepage Mitigation Features 
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5. 	 Black Rock Assessment Study - Downstream Seepage Mitigation Features 
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6. 	 Wymer Dam and Reservoir - Most Probable Alternative - General Plan 





1 



--
_ __' __0

--._- <-
-'.-- ..
"'"4'_ '<_#_--<

~-- ....
-Q, . ~

(-1~'-
,_ .... _

«'..._---
[ .J""'._-

-n._........._ ... _..-__ .__.. _IrI 
_......_..__ ~..,rW:---- .........
...-.... _ • ..-.__ No,. . __~ 

...._d__ eur- ..d-,.2IXII. 

REFERENCE GRAPHIC 




Figure I 



= 
-

Blac k Rock I SunnYl ide 
Powerplant Scl\em,lic 

-~-..,.... 

Figure 2 
Black Rock Alternative 



! w,~, 

Purr(>Or.g 
Plant 

lli10 ,."'....... "'.....~ .. non<>od"" "",,,,,,,_, ""'po........ 11 .. "'.."'10 ...... "' 

...,"', __• <0..... ,. _ ,""""",kO.....iI' • ...". r.ot",.. h.v. ...n ...."'.....,~_1Iod .. , not,""",,'o ~o_. mo<.'...."'" p<O<io.><I "" fOp'...""'io" .. "'I<Io 
.. .. _"'..,., __ C"',...... o,j""""')'20011 

Figure 3 
Wymer Dam and Reservoir Alternative 
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll/Ult:::> I preaasneet\l tliaCK KocK-vvymerltllaCK OCK - Inal 

Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Summary Sheet 1 of 1 Low 060608.xls]Summar 

f ::;
f-Z W
z;:) t=..:0 QUANTITY UNIT UNIT PRICE ...JU DESCRIPTION CODE AMOUNT >a.u ..: 

..: a. 

Intake and Pumping Plant on Priest Rapids Reservoir 

Design Flow capacity: 3,500 cfs 

All Tunnel Option to Black Rock Reservoir 

Intake - Civil/Structural Subtotal $63,661,445.00 
._

Intake - Mechanical/Electrical Subtotal $13,511,344.00 

Plant - Civil/Structural Subtotal $94,501,312.00 

Plant - Mechanical Subtotal $121,763,300.00 

Plant - Electrical Subtotal $7,114,480.00 

Switchyard & Transmission Line Subtotal $27,902,600.00 

Discharge (All Tunnel) - Subtotal $230,426,665.00 

Subtotal $558,881,146,00 
-

-

Mobilization 5% (+/-) $28,000,000.00 

Subtotal with mobilization $586,881,146.00 ' 

.-
Escalation During Construction 0% (+/-) $0.00 

-

Subtotal with mobilization and escalation $ 586,881,146.00 

Design Contingencies 10% (+/-) $63,118,854.00 

CONTRACT COST $650,000,000.00 

Construction Contingencies 20% (+/-) $ 120,000,000.00 

FIELD COST $770,000,000.00 

Non-Contract Costs ** 20% (+/-) $150,000,000.00 

CONSTRUCTION COST $920,000,000.00 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included . 

• * Land Acquisition Costs of $21 ,000 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 

BY CHECKED I~Yl ~ Akins, J. Morris & c('JfIA CHECKEP;Jh 

Design Team W L.Zlomke(8170~ fill--" 
DATE PREPARED PEER REVIEW DATE PREPARED c.- C/ PE~ RE~W 

6/2/08 'if.)0/0 8'" ~ ~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtn rUlt:::'1 preaasneetll tliaCK KocK-vvyme, 'Clac" "oc'" - InaFILE: 
Cost Estimate WorksheetslMPLllBlack Rock Inflow_Most Probable 

Intake - Civil/Structural Low 060608.xls]Summar 

f

f-z 

z::> 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT:58 
Il.() 

<t; 

CIVIL 

ConstructiRemove Cellular Cofferdam around Reservoir Intake 

Assume construct from shore without barge. 

Assume circular cellular cofferdam. 

Length= 380 feet, 32-ft dia. cells, 28 ft high 

Top of cofferdam - EI. 488, Bottom of cofferdam - EI. 460 

Assume top of rock at reservoir bottom .. 

1 

2 

Furnish and install sheet pile walls 

... Arbed AS 500-12, 30 psf 

Backfill cells with free-drainin9. granular material 

08120 

08120 

3 Unwater behind cofferdam 

Assume sumps and surface pumps 

08120 

Remove Cofferdam 

4 Remove and stockpile granular material 08120 

5 Extract and salvage sheet pile cutoff wall 08120 

Dewatering Intake and Pumping Plant 

Assume minimal seepage into excavation. 

No dewatering wells. 

. -_.

555 TONS $2,900.00 $1,609,500.00 

11,700 CY $33.00 $386,100.00 
.... 

$61,000.006 MaS $366,000.00 

11,700 CY $27.00 $315,900.00 

555 TONS $440.00 $244,200.00 

$2,921,700.00 I'"Sheet Subtotal 

QUANTITIES PRICES 
BY CHECKED BY~~/l J~

JeffMCs~)'-'t--IBrad VanOtterioo (8120) Dick LaFond (8120) 

DATE PREPARED PEER REVIEW DATE PREP?RED/ PEEf\~EW 
~j("U09 06/02/08 

http:2,921,700.00
http:244,200.00
http:315,900.00
http:366,000.00
http:61,000.00
http:386,100.00
http:1,609,500.00
http:2,900.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 3 OF 22

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Intake - Civil/Structural 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
:\UO {UIC:" preaus eel\ IOlaCK ,",OCK-vvymenolacK KOCK - r Ina FILE: Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 

Low 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Unwatering Intake and Pumping Plant 

Assume minimal seepage into excavation. 

No unwatering pumps. 

-

'

. 

- -

t-  ----

Sheet Subtotal $0.00 

QUANTITIES PRICES 
BY 

Brad VanOtterioo (8120) 

CHECKED 

Dick LaFond (8120) 
BY~% • 
JeffM is ( 0) ~ 

CHECKED 

DATE PREPARED 

06/02108 

PEER REVIEW 
DATE PR~j?~ /0 ~ PEER:j;F 
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BUREAU OF RECLAMATION 	 SHEET 4 OF 22ESTIMATE WORKSHEET 
PROJECT: 


Black Rock Preferred Alternative 

FEATURE: 

Yakima River Basin Water Storage Study 


Inflow Conveyance System 

Most Probable Low Cost Estimate 
 WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUl:Sl (UI!::::> I preaasneetll tliaCK KocK-wymerltllaCK KOCK - i-Ina FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 

Intake - Civil/Structural Low 060608.xlsjSummary 


:; 

UJ 
t:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

~ 
Structural Excavation and Backfill 


Assume dam excavation is all common. 

-

_ 	Assume top 5 feet of excavation is common and the remainder is rock 


Assume stockpile some common material and use for backfill or embankment. 


Assume local wasting of excess material. 


8 Excavation of common materials for structures 08140 388,500 CY $6.00 $2,331,000.00 
.... - 

9 Excavation of rock for structures (drill & shoot) 08140 671,700 CY $17.00 $11,418,900.00 

10 Furnish & place backfill for structures (assume local borrow 08140 35,800 CY 
--

$4.20 $150,360.00 

11 Place backfill around structures 08140 35,800 CY $0.00 $0.00 
-

12 Compact backfill around structures 	 08140 35,800 CY $7.10 $254,180.00 
- f 

-

Roads and Fencing 

13 Gravel surfacing 2,270 TONS $49.00 $111,230.00 

20 ft wide road right side of channel 

12 ft wide road left side of channel 
- -

14 Safety fencing 	 4,750 LF $30.00 $142,500.00 
.. 

8' chainlink fence 
... ----- - - - -	 ----- -

STRUCTURAL 


Construct Gated Intake and Fishscreen Structure 

-	 .. I f

15 Furnish, form, and place reinforced concrete (fc=4ksi) 08140 40,150 CY $510.00 $20,476,500.00
I 

16 Furnish and place concrete ~einforcement. 08140 6,424,000 LBS $1.50 $9,636,000.00 

17 Furnish and handle cement 08140 11,325 TONS $150.00 $1,698,750.00 
..... 

Construct Lined Intake Canal 
I 

18 Furnish, form, and place unreinforced concrete 08140 2,350 CY $460.00 $1,081,000.00 

lining in excavated channel (fc= 3 ksi) 

19 Furnish and handle cement 08140 665 TONS $165.00 $109,725.00 

Construct Bypass Pipe 

20 3 - 54" Oia. steel pipe for fish bypass. 15,840 LF $340.00 $5,385,600.00 

Mortar line pipe 

21 Bypass pipe common excavation 270,000 CY $3.40 $918,000.00 

22 Bypass pipe rock excavation 130,000 CY $22.00 $2,860,000.00 

23 Bypass pipe backfill 380,000 CY $6.70 $2,546,000.00 

24 Bypass pipe soil cement bedding (100 psi) 12,000 CY $135.00 $1,620,000.00 

Miscellaneous Metalwork 


Listed under Intake - Mechanical Items 


Intake· Civil/Structural Subtotal $63,661,445.00 

QUANTITIES PRICES 
BY CHECKED BY C2...A.. c.t./~ 
Chou Cha (8140) David Gesundheit/Anne Pavol (8140) Jeff MO';(~+10) 
DATE PREPARED PEER REVIEW PEER REVIEW 	 DATE PREP"}RE~ , 

1Ikt04119/04 '6j('IIO'Y 



http:63,661,445.00
http:1,620,000.00
http:2,546,000.00
http:2,860,000.00
http:918,000.00
http:5,385,600.00
http:109,725.00
http:1,081,000.00
http:1,698,750.00
http:9,636,000.00
http:20,476,500.00
http:142,500.00
http:111,230.00
http:254,180.00
http:150,360.00
http:11,418,900.00
http:2,331,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 5 OF 22-- - 
FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
rf'\D8TTOIEST preaasheefllffiacK KocK-vvymemjlaCK KOCK - tina 

FILE: Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Intake - Mechanical Low 060608.xlsjSummar 

f :::;
f-Z UJ
z:::J t:::so DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>a..tl 

« ~ 

Mechanical 

1 Furnish and install steel stoplog guides and seats 08410 13,500 LBS $10.00 $135,000.00 

(upstream of radial gates) 

2 Furnish and install steel trashracks 08410 102,000 LBS $7.40 $754,800.00 

3 Furnish and install one trash rake, rails, supports ID841 0 21,000 LBS $9.30 $195,300.00 

(assume Atlas Polar OT8300 rake) 

e 
4 Furnish and install one conveyor, steel 08410 13,000 LBS $9.70 $126,100.00 

.. 

5 Furnish and install steel fish screen guides, supports, 08410 360,000 LBS $7.40 $2,664,000.00 

embedded seats, and bypass walls 
- 1 -

6 Furnish and install fish screens, 10' W x14' H panel 08410 
- -- - -

70 panels + 6 spares 
-

Structural steel 106,400 LBS $7.40 $787,360.00 

Stainless steel 106,400 LBS $23.00 $2,447,200.00 
- -

- - -

7 Furnish and install barrier panels above fish screens 08410 
.. 

10' W x 11' H panels, 70 panels + 6 spares 

Structural steel 209,000 LBS $4.60 $961,400.00 

8 Furnish and install adjustable baffle panels 08410 

10' W x 25' H panels, 70 panels + 6 spares 

Structural steel 570,000 LBS $4.60 $2,622,000.00 

9 Furnish and install fish screen cleaners with travel rail, 08410 

5 systems with 2 brush cleaner arms per system 

a. Structural steel 40,000 LBS $5.60 $224,000.00 

b. Stainless steel 2,500 LBS $23.00 $57,500.00 

c. 2 Hp motors/gear reducers, with adj. speed 5 UNITS $9,300.00 $46,500.00 

controllers, and limit switches 

10 Furnish and install water level measuring systems 08410 12 UNITS $14,000.00 $168,000.00 

Sheet Subtotal $11,189,160.00 ~ 

QUANTITIES PRICES 

BY CHECKED CHEQ 
BY ~ 7 ¥if

[, R Christensen/B Sund (8410) Alex Rill (8410) Lonnie ZI~M1" J 
DATE PREPARED PEER REVIEW PEER DATEPREP;;ED/~ 61E:Jjfl.~ 
4121/04,6103/08 ~ ('1 O~ 



BUREAU OF RECLAMA nON ESTIMATE WORKSHEET SHEET 6 OF 22

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Low Cost Estimate 

Intake - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IU51fUlt:sr preaasheetllt:llaCk t-<ock-wymerlt:llack Rock - Flna FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Low 060608,xls]Summa" 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

---

--- --

Mechanical (cont) 

11 Furnish and install steel stoplog guides and seats 08410 13,500 LBS $9,60 $129,600,00 

(downstream of fish screens) 
- - -

-

12 Furnish and install one set of steel stoplogs for the two 08410 101,000 LBS $3.90 $393,900.00 
-

different size bays with lifting beam 
-

I 

13 3' wide walkway, steel, safety grating along fish screens 08410 19,500 LBS $8.60 $167,700.00 

14 IHandrail along each side of fish screen walkway 08410 1,520 LF $56.00 $85,120,00 
-

- - --- - - -

- - -

- - - -

-

Radial Gates in Intake Structure 
- -

- - - - -

Furnish and install two 36,5-ft x 8,5-ft top seal 08420 
-- -

radial gates and hoist equipment: 
- -

15 Gate (Weight/gate= 34,650 Ibs) 69,120 LBS $8.40 $580,608,00 

16 Embedded metalwork (Weight/bay= 5,000 Ibs) 10,000 LBS $6.90 $69,000.00 

17 Hoist operator (Weight/gate operator= 11,300 Ibs) 22,600 LBS $22.00 $497,200.00 

18 Motor - 5 hp ( One per gate) 2 EA $810.00 $1,620,00 

Furnish and install one 15.0-ft x 8.5-ft top seal 08420 

radial gate and hoist equipment: 

19 Gate (Weight/gate= 20,790 Ibs) 20,790 LBS $8.40 $174,636.00 

20 Embedded metalwork (Weight/bay= 3,000 Ibs) 3,000 LBS $6.90 $20,700.00 

21 Hoist operator (Weight/gate operator= 6,150 Ibs) 6,150 LBS $22.00 $135,300.00 

22 Motor - 3 hp 1 EA $790.00 $790.00 

Sheet Subtotal $2,256,174.00 

QUANTITIES PRICES 

BY Rick ChristenseniB Sund (8410) 

Pete Hoffman (8420) 

CHECKED 

Alex Rill (8410) 

DATE PREPARED 

4/21/04,6/03/08 

PEER REVIEW DATE PREPA~ED I 

f:61(4JOll 
PEERRE~ 
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SHEET 7 OF 22ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Low Cost Estimate 

Intake - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: 	 H:ID81 TUII:::5T preadsheetl1BlaCK KocK-vvymerll:llaCK KOCK - rlna 

Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Low 060608.xls]Summar) 

::; 
w 
t: CODE 	 QUANTITY UNIT UNIT PRICE AMOUNTDESCRIPTION>
if. 

-

.. -

ELECTRICAL 
.... -

-

08430Service Equipment (F&I) 
--

1 EA $11,000.00 $11,000.0023 Distribution panelboard, outdoor type 

480 volts, 3-phase with 225 ampere bus 
..-

1
1 EA $7,900.00 $7,900.0024 Outdoor transformer load center 

15 kV A, 1-phase, 480-240/120 volt 
-

08430Combination Motor Starters 
-

6 EA $4,200.00 $25,200.0025 NEMA size 2 non-reversing contactor, 

480-120 volt control transformer 
.. - -- -- 

NEMA type 4 enclosure 
.... 

-

Insulated Conductors (F&I) 
-

600-volt, single-conductor, stranded copper 
-

500 LF $1.05 $525.0026 12 AWG 
- - . 

200 LF $1.45 $290.0027 10 AWG 
-

100 LF $1.70 $170.0028 8AWG 

Conduit System (F&I) 
-

Rigid steel conduit 
150 LF $19.50 $2,925.0029 1 inch 

08430Lighting System (F&I) 
6 EA $3,000.00 $18,000.0030 High-pressure sodium, pole mounted, outdoor 

70 watt, 120 volt 

cIntake - Mechanical/Electrical Subtotal $13,511,344.00.

QUANTITIES PRICES 

CHECK~CHECKEDBY BY ~ 
J- ;;:

h'./'1"Cory Maurer (8430) 	 Lonnie zlo~800Mike Schuh (8430) 

~REVIEWPEER REVIEW DATE PREPARED DATE PREPA;iD I -9'"" ~ 
George Girgis (8430) 	 g (1../ ()~05/22/08 

http:13,511,344.00
http:18,000.00
http:3,000.00
http:2,925.00
http:25,200.00
http:4,200.00
http:7,900.00
http:7,900.00
http:11,000.00
http:11,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 8 OF 22 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IUt! IUlt:::> I I::>preaasneetll t:llaCK oc~- ymeflolaCK oc~ - ma 

FILE: Cost Estimate WorksheetslMPLI[Black Rock Inflow Most Probable 
Plant - Civil/Structural Low 060608.xlslSummary -

I ::;; 
I-Z UJ z::> t: :50 CODE QUANTITY UNIT UNIT PRICE AMOUNT > DESCRIPTION 0.8 «

« 0. 

Access Road (9.75 miles of 2·lane access road): 

Assume construct access road from SH24 to PP. 
.. 

Assume place roadalong abandoned railroad alignment 
- .

Assume no_ major excavati<m orembankment sections. 

1 Clear roadway alignment 08140 45 AC $4,400.00 $198,000.00 

2 Furnish and place base course material (9-inch depth) 08140 96,000 TONS $37.00 $3,552,000.00 

3 Furnish and place asphalt concrete(6-inch depth~ _ 08140 70,000 TONS $87.00 $6,090,000.00 

----- - - ,
4 Furnish and install W-beam type guardrail 08140 10,000 LF $88.00 $880,000.00 

-

- - -

5 Furnish and install miscellaneous pipe culverts 08140 1,000 LF $165.00 $165,000.00 
I -

Assume 36-inch-diameter, wtIft= 35#/ft) 

- - I ~-

Service Yard (6" asphalt concrete surface) 
- ~ -

6 Strip and clear pumping plant site to 1 foot depth 08120 15,300 CY $5.50 $84,150.00 
- -

7 Common excavation to Service Yard EI. 505.0 08120 164,000 CY $4.20 $688,800.00 
- - - - -

8 Rock excavation to Service Yard EI. 505.0 08120 208,000 CY $22.00 $4,576,000.00 
- --- -

,/ 9 Place and compact embankment for service yard 08120 19,200 I CY $8.50 $163,200.00 

10 Furnish and placebase course material (6-inch) 08120 10,000 TONS $39.00 $390,000.00 

11 Furnish and place asphaltconcrete (6-inch) 08120 11,000 ,TONS $92.00 $1,012,000.00 
- -

12 Furnish and install 7-foot chain link fence for PP Yard 08120 3,100 LF $28.00 $86,800.00 
c -

13 Furnish and install 7-foot x 24-foot access gate 08120 3 EA $4,400.00 $13,200.00 

..... 

Unwatering/Dewatering During Construction: 

s,ru::::~~:::::n:::::::g"nwam,;ng f,a'"" r;ffid 
Assume all common material excavated under site excavation for yard. 

14 Excavation of rock for structures (drill & shoot) 08120 200,000 CY $27.00 $5,400,000.00 

15 Furnish backfill for structures (assume local borrow) 08120 40,000 CY $5.40 $216,000.00 

16 Place backfill around structures 08120 40,000 CY $0.00 $0.00 
I 

17 Compact backfill around structures 08120 40,000 CY $8.20 $328,000.00 

18 Rock Exc. for manifold pipe to edge of Service Yard 08120 78,000 CY $20.00 $1,560,000.00 

19 Furnish, place, & compact backfill for manifold pipe trench(c 08120 63,480 CY $9.40 $596,712.00 

20 Furnish & place soil cement for manifold pipe trench 08120 8,160 CY $125.00 $1,020,000.00 

Sheet Subtotal $27,019,862.00 / 

QUANTITIES PRICES 
BY Dick LaFond (8120) CHECKED BY Q...A-( ~ 

Mike O'Shea (8121 Mike O'Shea/Dick LaFond (8120) Greg W,S (I;~O) 
DATE PREPARED PEER REVIEW DATE PREPAR~D I p1f!RREVIEW 

4/19104 S1(410'6 ~ 
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Utll/Ult:::, I l::,preaasneellltllaCK KocK-vvymentllaCK KOCK - i-Inal FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 

Plant - Civil/Structural Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Waste Excess Excavated Material at Priest Rapids 


Assume local wasting of material. 

- -

Quantities include intake, plant, and 112 tunnel. 
-

Waste rock excavation 08120 1,523,000 CY Included in Item 8 of Intake 
-- .

-
(CIS) and Item7 of Plant (CIS)

- I 
Waste common material 08120 296,000 CY Included in Item 9 of Intake 

... -

(CIS) and Item_s 8,14,18 of 

Plant (CIS) 

STRUCTURAL 

Construct Building Structure 
- .- 

21 Fumish, form, and place reinforced concrete 08120 91,300 CY $500.00 

22 Fumish and place concrete reinforcement. 08120 10,043,000 LBS $1.40 

Assume 110 #/CY 
I 

Fumish and handle cement (.282T/CY) 08120 25,750 TONS $135.0023 
-

Fumish & install precast. prestressed double tees for roof 
-

10LOT32+2 =_1 0' wide & 32" deep - 80' Span 08120 36 EA. $55,000.0024 

- - . 

-

Structural Steel 
-

Fumish and install structural steel (painted):. 08120 60,000 LBS $4.0025 ,- 

crane rails, baseplates 

-

Miscellaneous Metalwork 


26 
Fumish and install miscellaneous metalwork 08120 250,000 LBS $8.30 

Includes gratings, hatches, ladders, guardrails, 

catwalk, and cable trays and supports 

Plant - Civil/Structural Subtotal 

-

$45,650,000.00 

$14,060,200.00 

-

$3,476,250.00 

$1,980,000.00 

$240,000.00 

$2,075,000.00 

$94,501,312.00 / 

QUANTITIES PRICES 
BY CHECKED CHECKE,(W..:41.~ IVI ~IMike O'Shea (8120) Dick LaFond (8120) 

DATE PREPARED PEER REVIEW DATE PREPARED PEERR~ 
4/19/04 and 6/2108 <is /fyj QS 

http:94,501,312.00
http:2,075,000.00
http:240,000.00
http:1,980,000.00
http:3,476,250.00
http:14,060,200.00
http:45,650,000.00
http:55,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 10 OF 22 


FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:,UO 'UIC:.:> I.:>p eCius eelll oiaCK OCK ymenolaCK OGK - InalvOSl 

FILE: Estimate WorksheetslMPLI[SIack Rock Inflow_Most Probable 
Plant - Mechanical Low 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Major Mechanical Equipment 

Prices below telephone quote from Bob Rittase, Voith Hydro, 717-792-7206 1 .. 
500 cfs two-stage spiral case pump, rated 500cfs at 1430 ft 
total dynamic head, ( verall efficiency more than 83% 

operating range from 1030 to 1430 feet 

1 Pumps 

2 Motors 

Spherical discharge valves, with operators, rated at 1500 ft 

! :::~~;~::~~:~;~~O~f05~;:·;~::gre;n7."h OP.O"T ... 
1000 cfs two-stage spiral case pump, rated 1000 cfs at 1430 ft 

total dynamic head, overall efficiency more than 83% ..... _ 

operating range 1030 to 1430 ft 
5 Pumps 2 EA $10,000,000.00 $20,000,000.00 

6 Motors 2 EA $5,100,000.00 $10,200,000.00 

Spherical discharge valves, with operators, rated at 1500 ft _ 
7 working pressure ani 2000 ft surge pressure, with operators 2 EA $5,100,000.00 $10,200,000.00 

8 Installation supervision of 1000 cfs pumping unit 2 EA $1,700,000.00 $3,400,000.00 

Sheet Subtotal $82,950,OOO~OO .",

QUANTITIES PRICES 
BY CHECKED CHEC'51rt: 
Richard Fehr (8420) Robert Zelenka (8420) L I'J 
DATE PREPARED DATE PREPAR~? :; PEER~ 
4/16/04; 6/02/08 5/('-1108' 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 11 OF 22- - 

FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:\utj' fU\I::::' I \::.preaOSneel\l fjlaCK ""'" - ymel IOIdCK KOCK - t-Inal GOS! 

FILE: Estimate WorksheetslMPL\[Black Rock Inflow_Most Probable 

Plant - Mechanical Low 060608,xlsjSummary 

f-
f- Z 
Z::>
:50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

"-fl.,; 

I 

-
FURNISH-AND-INSTALL THE FOLLOWING: 

- ---

Steel Manifold and Suction Tubes D8420 

Steel plate used for pipe fabrication: 

ASTM A572 Gr. 50: Sy = 50 kpsi St = 65 kpsi 

(All pipe sizes are inside diameters) 

$13,520,000.00 9 192" Inside Dia., 35/8" wall, L= 340 ft. D-8420 2,600,000 LBS $5.20 

$6,240,000.00 10 192" Dia., 3.j/~H wall, L= 152 ft. 1,200,000 LBS $5.20 

- -

$1,950,000.00 11 175" Dia., 3 "/B " wall, L'; 58 ft. 375,000 LBS $5.20 
-

-

12 170" Dia., 1" wall, L= 134ft. 260,000 LBS $2.80 $728,000.00 
-

$1,113;000.00 13 135" Dia.,2 "/B " wall, L; 54 ft. 210,000 LBS $5.30 
- -

-

14 120" Dia., 'iB" wall, L= 122 ft. 150,000 LBS $2.70 $405,000.00 
-

15 110" Dia., 2 '/~" wall, L= 261 ft. 670,000 LBS $5.30 $3,551,000.00 

16 18" Dia., 1 '/2"wall, L= 260 ft. 340,000 LBS $2.70 $918,000.00 

Sheet Subtotal $28,425,000.00 

QUANTITIES PRICES 

BY CHECKED BY ~.-::- CHECKE*r , Nathan Nakamoto (8420) Rick Frisz (8420) Lonnie Zlomke-ttt" 'IJT ~ 
DATE PREPARED DATEPREPARED '~ PEER REVIEW ~ 

4/16/04 S( j (4 08 



BUREAU OF RECLAMATION SHEET 12 OF 22ESTIMATE WORKSHEET - - - 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Low Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: :IU~l (Ult:;:, I l;:,preaOSneetllt:llaCK KocK-vvymeflt:lIaCK KOCK - ~Inal \..;ost 
Estimate WorksheetsIMPL\[Black Rock Inflow_Most Probable 
Low 060608.xlsjSummary 

f-
f- Z 
z::l:so
0..8 

« 

::E 
LJ.J 
!:: 
>«0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont) 
-

17 C02 High Pressure Fire Extinguishing System: 

16 - 100# Storage Cylinders wI control panel 

and appurtenances and 2,000 Ibs. of 
- -

sch. 80 carbon steel pipe, valves & fittings 

08410 

-

2 each $114,000.00 

-

$228,000.00 

18 Fire Suppression System: 

10 Fire hose reels wI 100 feet of hose 

20 - Portable hand-held 20# extinguishers 

12,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

08410 

- -

f--

--

1 

f 

L.S. $200,000.00 

""" 

'" -

$200,000.00 

-

19 Unit Cooling Water System: 

6 - Cooling water pumps, end-suction type, ,150 _gpm 

2 - 8-inch automatic, self-cleaning strainers 
-

4,000 Ibs. of type K coppertubing, valves & fittings 

5,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 1 

'" 

- - - - --

- -

L.S. $290,000.00 $290,000.00 

-

- - -

20 Lubricating Oil System: 

2- 500 gal carbon steel storage tanks 
- -

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

3,000 Ibs. of sch. 40 carbon steel pipe, valves&_ fittings 

-

08410 1 
-

---

L.S. $57,000.00 

-

---

$57,000.00 

21 Compressed Air System: 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 200 cfm air dryer 

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 1 L.S. $114,000.00 $114,000.00 

22 Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

1,500 Ibs. of type K copper tubing, valves & fittings 

08410 1 L.S. $115,000.00 $115,000.00 

23 Gravity Orainage System: 

50 - Floor drains, cast iron 

25,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

Sheet Subtotal 

08410 1 L.S. $340,000.00 $340,000.00 

$1,344,000.00 

QUANTITIES PRICES 
BY 

John Grass, Randy Egan (8410) 

CHECKED 

Alex Ritt (8410) 

BY ~ 
Lonnie Zlomk€-w,(' 7 CHE~~ 

DATE PREPARED 

4/16/04,6/03/08 

PEER REVIEW 
DATE PREPAR~{ 'I, 

~ 1'1 ot 
PEER FtEVIEW ~ 
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 13 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Low Cost Estimate 

Plant - Mechanical 

DESCRIPTION 

Mechanical (cont) 

24 Plant Unwatering System: 


2 - Vertical turbine type sump pump, 1000 gpm @ 50 ft hd 


1 - Drainage jet type drainage pump _ 


1,500 Ibs. of type K copper tube, valves & fittings 


4,000 Ibs. of ductile iron, mechanical joint pipe & fittings _ 


Domestic Water and Sanitary Waste System: 


4 - Water Closets 


25 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1;IUtl rUlt:::; I 1::;1 reaasr eetl 1tliaCK KOCK- y erlOlaCK OCK - InaI ,",OSI

FILE: Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Low 060608.xlsjSummary 

QUANTITYCODE UNrr 

L.S.D8410 

I

D8410 L.S. 

-+ 
2 - Urinal 


4 - Lavatories & accessories 


1 - Duplex Sewage Ejector 


2,000 Ibs. of cast iron hub & spigot service weight 

I 

sewer pipe _ _ 
-

800_lbs. of type K copper tubing, valves & fittings_ 
- I 

D841 0 153,000 LBS26 100-Ton overhead crane, 72'-6" span 

520,000 LBS27 200-Ton overhead crane, 72'-6" span, two required D8410 

28 Electric traction elevator D8410 1 unit 

overhead, geared, capacity = 3500 pounds, 

travel = 100 feet, landings = 6, speed = 200 ftlmin. 

D8410 1 meter29 Ultrasonic flowmeter, 4-path 

77,000 LBS30 Trashracks (steel) at pumping plant D8410 

D8410 45,000 LBS 

(assumes one set of stoplogs for each size bay) 

31 Stoplogs, lifting beams and guides (steel) 

Sheet Subtotal 

UNrr PRICE AMOUNT 

$200,000.00 $200,000.00 

$114,000.00 $114,000.00 

._. 

-

-

$6.90 $1,055,700.00 

$6.90 $3,588,000.00 _. I 

$570,000.00 $570,000.00 

$40,000.00 $40,000.00 

$6.30 $485,100.00 

$8.70 $391,500.00 

$6,444,300.00 / 

PRICESQUANTITIES 
BY Rich Christensen, B Sund, Randy Egan 

Alex Ritt, C. Berte, P. Schlien, J. Grass (8410 

DATE PREPARED 

4/16104,6/03/08 

CHECKED CHECKEO] Ii.BY _~~~ 
-"{of ) Alex Ritt (8410) LOnnie~~ 

PEER REVIEW PEER REVIEW~DATE PREPARED, ,I 
~ (1./109 

http:6,444,300.00
http:391,500.00
http:485,100.00
http:40,000.00
http:40,000.00
http:570,000.00
http:570,000.00
http:3,588,000.00
http:1,055,700.00
http:114,000.00
http:114,000.00
http:200,000.00
http:200,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 14 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Plant - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IU<l lUI"'> I'>preaasneen I!:HaCK KocK-vvymem:HaCK KOCK -FILE: 

Estimate WorksheetslMPL\(Black Rock Inflow_Most Probable 
Low 060608.xlsjSummary 

Inal vost 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont) 
- -

Heating, Ventilating, and Air Conditioning 

HVAC for bulding except bus &switchgear 

372-ft long by 77'-ft wide by 70-ft high unit/service bay _ 

540ft long by 77-ft wide by 20-ft high control bay 

Two each 540ft long by 77 -ft wide by 17 -ft equipment roo

308-ft long by 56'-ft wide by 20-ft high Electrical Gallery 

Pump/MotorNalve Galleries= 756,000. ft"3 

D8410 

- -

ms 

1 

I 

L.S. $2,600,000.00 

I 

-

I -

$2,600,000.00 

--

-

- -

- - -

- - -

-

- -- -

--

-

- - - -

- -

- - -

-

-

I -

- -

- -

- -

- -- 

-

-

-

Plant - Mechanical Subtotal $121,763,300.00 

QUANTITIES PRICES 
BY 

Paul Schlein, Mike Weems (8410) 

CHECKED 

Alex Rill (8410) 

BY ~~ 
Lonnie Zlomke~ 

CHECKED> 

./ /'.,/ 

DATE PREPARED 

4/16104, 6/03/08 

PEER REVIEW DATE PREPARED, '-/...-' 

~tf<.f O~ 
PEER REVIEW ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IUtl rUle;' preaasneelll"'lacK KocK-vvymen"'lacK KOCK - rlna 

FILE: Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Plant - Electrical Low 060608.xls]Summar; 

DESCRIPTION COOE QUANTITY UNIT UNIT PRICE AMOUNT 

Plant Grounding System (F&I) D8430 .. f-

1 Ground rods, 10 ft, 3/4" dia., copper-clad 50 EA $230.00 $11,500.00 
-

Stranded bare-copper conductor 
-

2 250 MCM 1,500 LF $11.50 $17,250.00 

3 4/0 AWG 1,000 LF $11.00 $11,000.00 

4 2/0 AWG 1,000 LF $7.50 $7,500.00 

5 4AWG 700 LF $3.00 $2,100.00 

- - -

- -- - --

Motor Bus & Switchgear (F&I) D8430 
- c 

6 Main motor isolated-phase bus: 400 LF $3,600.00 $1,440,000.00 
--

_ 15 kV; 24,000 amperes; 3-phase; 60 hz. 
- - -

Self-cooled 

7 Individual motor isolated-phase bus: __ 

15 kV; 3,500amperes; 3-phase; 60 hz. 150 LF $1,600.00. $240,000.00 

Self-cooled 
... 

8 15 kV; 7,000 amperes; 3-phase; 60 hz. 100 LF $1,350.00 $135,000.00 

Self-cooled 
.. 

- -

Motor reduced-voltage, static starting system with 

15 kV, SF6 type unit circuit-breakers 

9 3,500 amperes continous current 3 EA $300,000.00 $900,000.00 

10 7,000 amperes continuous current 2 EA $340,000.00 $680,000.00 

Synchronous motor static excitation system 

10A 65,000 HP motor 3 EA $410,000.00 $1,230,000.00 

10B 125,000 HP motor 2 EA $410,000.00 $820,000.00 

Motor Control Equipment (F&I) D8430 

11 Duplex control switchboard for operation of 5 main 1 EA $210,000.00 $210,000.00 

pumping motors. 

Motors 

Listed under Plant-Mechanical 

Sheet Subtotal $5,704,350.00 ../< 

QUANTITIES PRICES 

BY CHECKED CHECK~-f. 

Mike Schuh (8430) Cory Maurer (8430) I/~~~/~ 

DATE PREPARED PEER REVIEW DATE PREPARED. I PEER REVIEW ~ 
5/22108 George Girgis (8430) ~((YI DS' 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUt51 fUlt:::; I preadsfieet\TBfacK KocK-vvymerlljlaCK Hock - Flna 

Cost Estimate WOrksheetslMPLI[Black Rock Inflow_Most Probable 

Plant - Electrical Low 060608.xls]Summar, 

f
f- Z 
Z::>
:50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
a.~ 

«: 

15 kV Metal-Clad Switchgear (F&I) 08430 
. 

12 15 kV metal-clad switchgear rated 1200 amperes with 1 EA $360,000.00 $360,000.00 

two 1200 amper.e vacuum type power circuit breakers 

I _. 

15 kV Non-Segregated-Phasae Bus (F&I) 08430 

13 15 kV, 1200 amperes 200 FT $830.00 $166,000.00 
. . 

.. _.. I" 

Plant Station-Service Equipment (F&I) 08430 
.. __..... 

Indoor double-ended secondary unit substation with 

following features: f .. __ . 

14 Dry-type transformer 13.8 kV-480Y277 V, 2,500I<VA 2 EA $93,000.00 $186,000.00 

15 480 V power-circuit breakers,600 amperes _ 10 EA $4,700.00 $47,000.00 
. ... 

.... . - - .... - . ...... 

Building LightingSystem (F&I) 08430 
. - -

Interior luminaires 
- -

16 High bay, high-pressure sodium, 400 W,480 V 30 EA $730.00 $21,900.00 

... -

17 Emergency lighting system 1 LS $12,500.00 $12,500.00 

18 Exterior luminaires 10 EA $420.00 $4,200.00 

High-pressure sodium, wall mounted, outdoor 

70 watt, 120 volt 

Sheet Subtotal $797,600.00 

QUANTITIES PRICI;~ 

BY CHECKED 

Mike Schuh (8430) Cory Maurer (8430) 

DATE PREPARED PEER REVIEW PEER REVIEW ~ 
5/22/08 George Girgis (8430) 
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative 
Inflow Conveyance System 

Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Plant - Electrical 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUtsl (Vlt:.::; I preaasneetlll:SlaCK KocK-wymerll:SlaCK KocK - t-Ina 
Cost Estimate WorksheetslMPLl[Black Rock Inflow_Most Probable 
Low 060608.xls]Summaf) 

19 

-

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

BY 

Mike Schuh (8430) 

DATE PREPARED 

DESCRIPTION 

Building Fire Detectionand Alarm System (F&I) 

Distribution Panelboards (F&I) 

480 volts, 3-phase with 400 ampere bus 

Motor Control Centers (F&I) 
-

480 volts, 3-phase with1200 ampere bus 

Five 20 inch wide sections 

- -

Insulated Conductors (F&I) 

600-volt, single-conductor, stranded copper 

14AWG 

12AWG 

10AWG 

6AWG 

4AWG 
-

1/0AWG 

600-volt multi-conductor control cable 

9 conductor 16 AWG 

12 conductor 16 AWG 

5 conductor 10 AWG 

Conduit System (F&I) 

Rigid steel conduit 

1 inch 

2 inch 

2 1/2 inch 

3 inch 

Plastic-coated rigid steel 

2 inch 

Plant - Electrical Subtotal 

QUANTITIES 

CHECKED 

Cory Maurer (8430) 

PEER REVIEW 

George Girgis (8430) 

QUANTITYCODE 

08430 1 

- -- I- ----

08430 3
f--- - 

08430 2 

08430 

12,000 

15,000 

15,000 

3,000 

3,000 

2,000 

2,000 
1 

3,000 

3,000 

08430 

800 

500 

250 

250 

300 

BY~ 
Lonni;Zlomkf(~ 

UNIT UNIT PRICE 

I 

LS $155,000.00 

EA $10,500.00 

EA $125,000.00 

LF $0.94 

LF $0.96 

LF $1.25 

LF $2.60 

LF $3.60 

LF $5.70 

LF $3.00 

LF $3.10 

LF $3.60 

LF $20.00 

LF $33.00 

LF $50.00 

LF $62.00 

LF $50.00 

PRICES 

CH~ 

AMOUNT 

$155,000.00 

-

$31,500.00 

$250,000.00 

$11,280.00 

$14,400.00 

$18,750.00 

$7,800.00 

$10,800.00 

$11,400.00 

$6,000.00 

$9,300.00 

$10,800.00 

$16,000.00 

$16,500.00 

$12,500.00 

$15,500.00 

$15,000.00 

$7,114,480.00 

PEERREVIE~DATEPREP~i~~/D~ 
5/22/08 

http:7,114,480.00
http:15,000.00
http:15,500.00
http:12,500.00
http:16,500.00
http:16,000.00
http:10,800.00
http:9,300.00
http:6,000.00
http:11,400.00
http:10,800.00
http:7,800.00
http:18,750.00
http:14,400.00
http:11,280.00
http:250,000.00
http:31,500.00
http:155,000.00
http:125,000.00
http:10,500.00
http:155,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Switchyard - Civil/Structural 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUCSl rUI!:::; I preaOsheetlltllack ~ock-wymer\t1laCK I"(OCK - ~lna 

Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Low 060608.xlsjSummal') 

f
f-Z 
z:::J
:50a..f! DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

-0: 

CIVIUSTRUCTURAL 

Switchyard 

08120 

,.... 

1 Excavation (Common) 1,200 CY $18.50 $22,200.00 

2 Structural Concrete 

(Switchyardfoundations and pullboxes) 

150 CY $1,300.00 $195,000.00 

3 Concrete Reinforcement (130Ibs/CY) 

4 Compacting Backfill about Structures 

5 SwitchyardSte~1 S_tructures 

6 Gravel Surfacing - 6-inch thick 

... 

4,000 SY 

7 Oil-Spill Containment System 
- - - - - - -

Geotextile fabric 4,500 SF (12 oz per sq yard, 110 mils non-woven)_ 

Geomembrane liner: 2,500 SF (30 Mils XR-5 Seaman Corporation) 

Geocel: 1,700 SF (8" deep "enviro grid" polymeric cellular confinement system) 

Piping: 150 LF (6" Dia. Schedule 80PVC pipe perforatel.d) J. -
Preservative-Treated Lumber: 100 LF (2"x4") 

Excavation: Included in excavation for structures 

Uncompacted crushed aggregate: 150 CY (ASTM C33 Size No 4, 1 1/2" to 3/4") 

LS 

8 Gravelfill for Switchyard Foundations (Compacted) 75 CY $51.00 $3,825.00 

9 5-lnch PVC Schedule 80 Conduit (CIP Power Duct Bank) 

Includes: 

115 LF of 1.5' tall x 2.33' wide concrete CIP 

15 CY of concrete 

1970 Ibs of reinforcement 

150 LF $250.00 $37,500.00 

10 7 -foot Chain link fence 1,000 LF $33.00 $33,000.00 

Sheet Subtotal $832,600.00 

QUANTITIES PRIC~S 

BY 

Dick LaFond (8120) 

CHECKED BY ~-:;, 
Greg Akins/Lonnie ZlorriKe~' 

cljt< r~ 
/ ~ .J 

DATE PREPARED 

6/2/2008 

PEER REVIEW 
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 19 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Low Cost Estimate 

Switchyard - Electrical 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE:H:1IJ8l7O\EST preaasheelHBTack Kock-wymer\t:llack Kock - Flna 

Cost Estimate WorksheetslMPLI[Black Rock Inflow Most Probable 
Low 060608.xlsjSummar 

UNIT PRICE CODE QUANTITY UNIT AMOUNTDESCRIPTION 

I 

I -

ELECTRICAL 

Switchyard _ 

-

Furnish and Install: 


11 
 D8430 3 EA -.I' 6,400,000 $19,200,000.00 

600 MVA; 500-13.8kV, 1-phase 

_ Oil-filled, conservator-type power transformer 

$420,000.00500-~\/ disconnect switches, 1200 amp, 3-phase D8430 2 EA12 --i 210,000 

I 
D8430 1 EA $1,150,000.0013 500-kV circuit breakers, 1200 amp, 3-phase __ _ /1.. 150,000 

-

I 
D8430 6 MILES 1 1,050,000 $6,300,000.00 

Assume 6 miles of transmission line from 

____ 14 Construct Transmission Line (by others) 

-

Midway substation to the east 

500-kV, steel towers, 2167 AWG conductor 

$27,902,600.00Switchyard & Transmission Line Subtotal 

QUANTITIES PRICES 

BY 
Usa Gamuciello (8430) 

CHECKED 

Cory Maurer 
CHE~t!7 

DATE PREPARED PEER REVIEW DATE PREPA~ED • t PEER REVIEW ~ 
5/14/2008 George Girgis (8430) g ""Ilo~ 







http:27,902,600.00
http:6,300,000.00
http:1,150,000.00
http:420,000.00
http:19,200,000.00
FILE:H:1IJ8l7O\EST


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 20 OF 22 

FEATURE: PROJECT: 
Black Rock Preferred Altemative Yakima River Basin Water Storage Study 
Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

All Tunnel Altemative (Discharge 1) REGION PN PRICE LEVEL: Apr-07 
H:\U!jl rU\e;:' I \;:,preaasneen1 tliaCK KocK-vvymelltllaCK OCK - mal 

FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 

Tunnel - Civil/Mechanical Low 060608.xls Summary 

>
>-z 
z::> 
«0 
...JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o..u 

« 

Construct Tunnel 

Construct 34,850-ft long, 17.00-ft finished diameter, 20.0Q-ftminimum bore diameter, tunnel in rock. Tunnel will be 

excavated withTBM and driven uphill. Water problems will be minimal. Tunnel has three final support reaches. 

--- - - -

32,15Q-ft long unreinforced concrete lined reach 
1 -

1 Excavation (appr 12 cy/lf) 08140 32,150 If $1,950.00 $62,692,500.00 
----

2 Furnish and place unreinforced concrete tunnel lining 08140 104,000 cy $440.00 $45,760,000.00 

-

3 Cementitious materials for concrete tunnel lining 08140 29,300 tons $135.00 $3,955,500.00 

- ---- - -- 1-

4 Furnish & install Jl8-in dia, 10-ft longrock bolts 08140 228,000 lin ft $71.00 $16,188,000.00 
- -

-

1,OOO-ft long reinforced concrete lined reach 
-

5 Excavation (appr 12 cy/lf) 08140 1,000 If $1,950.00 $1,950,000.00 

-

6 Furnish and place reinforced concrete tunnel lining $500.00 $1,615,000.00 

-

7 Cementitious materials for cOilcrete tunnel lining $150.00 $136,500.00 

8 Furnish and install concrete reinforcement $1.65 $83,160.00 
I -

9 Furnish and_install structural steel tunnel supports $5.65 $2,384,300.00 

1,70Q-ft long steel lined portal reach 

10 Excavation (appr 12 cy/lf) 08140 1,700 If $1,950.00 $3,315,000.00 

Steel Tunnel Liner: 

ASTM A572 Gr. 50: Sy = 50 kpsi St = 65 kpsi 

10a 204" Inside Oia., 37/8" wall, L= 1700 ft. 08420 14,639,000 LBS $3.20 $46,844,800.00 

11 Furnish and place backfill concrete 08140 5,490 cy $460.00 $2,525,400.00 

12 Cementitious materials for backfill concrete 08140 1,550 tons $135.00 $209,250.00 

13 Furnish & install 7/8-in dia, 10-ft long rock bolts 08140 8,400 lin ft $71.00 $596,400.00 

14 Furnish and install structural steel tunnel supports 08140 422,000 Ibs $5.65 $2,384,300.00 

Sheet Subtotal $190,640,110.00 

QUANTITIES PRICE,S 
BY Bill Thompson (8140) CHECKED CHeft)BY\~~

Rick Frisz (8420) Greg A I (8 ) [, 
DATE PREPARED PEER REVIEW PEER RE1iJ!DATEPREPA~7{Y(~ 
4119104 
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 21 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Low Cost Estimate 
All Tunnel Alternative (Discharge 1) 

Tunnel - Civil/Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H;IUtllIUlt:::> I l::>preaClsneetll tslacK KocK-vvymer\tslacK Kock - FinalFILE: 
Cost Estimate WorksheetslMPLI[Black Rock Inflow_Most Probable 
Low 060608.xls Summary 

QUANTITYDESCRIPTION CODE UNIT UNIT PRICE AMOUNT 

... _ .. 

Construct Surge Shaft 
...... 

Construct 1506-ft deep, 22.O-ft finished diameter, 24.34-ft minimum bore diameter, shaft in rock. Shaft will be 

excavated by raise bore_and drill down method. Waterproblems will be minimal. Shaft has two final supportreaches .._ 

1 ,200-ft deep unreinforced concrete lined reach 

15 Excavation (appr 17 cy/lf) 
-

16 
 Furnish and place unreinforced concrete shaft lining 
-

1- -- --- --

Cementitious _materials for concrete shaft lining 

18 

17 

Furnish & install 5/8-in dia, 6-ft long rock bolts 
-... 

300-ft long reinforced concrete lined shaft topreach 
-.... 

19 Excavation (appr 17 cy/lf) 

20 Furnish and place reinforced concrete shaft lining 

21 Cementitious rTiaterials for concrete shaft lining 

- ... 

22 Furnish and install concrete reinforcement 


23 Furnish & install 5/8-in dia, 6-ft long rock bolts 


24 Furnish and install chain link protection 

.. 

08140 1,200 If $7,100.00 $8,520,000.00 

08140 3,800 cy $460.00 $1,748,000.00 
-

-

08140 1,070 tons $140.00 $149,800.00 
-

08140 63,100 lin ft $69.00 $4,353,900.00 

I

- -

08140 300 If $7,100.00 $2,130,000.00 

-

08140 945 cy $460.00 $434,700.00 

08140 265 tons $140.00 $37,100.00 

... 

08140 15,700 Ibs $1.65 $25,905.00 

08140 15,600 lin ft $69.00 $1,076,400.00 

08140 13,000 sq yd $30.00 $390,000.00 

Sheet Subtotal $18,865,805.00 

QUANTITIES PRICES 
BY CHECKED 

Bill Thompson (8140) 

DATE PREPARED PEER REVIEW DATE PREPAREP I 
<&"y 0& 4/19/04 

http:18,865,805.00
http:390,000.00
http:1,076,400.00
http:25,905.00
http:37,100.00
http:434,700.00
http:2,130,000.00
http:7,100.00
http:4,353,900.00
http:149,800.00
http:1,748,000.00
http:8,520,000.00
http:7,100.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

All Tunnel Alternative (Discharge 1) REGION PN PRICE LEVEL: Apr-07 

FILE: 

Tunnel - Civil/Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Tunnel Outlet Features 

Assume -100' head to valley invert and L- 4000' 

Assume need to control flow from tunnel portal to 

bottom of reservoir during initial fill. 

- -

Earthwork 

25 Excavation at outlet area for portal and channel 08130 40,000 CY $12.50 $500,000.00 

26 Excavation for pipe trench 08130 246,000 CY $4.60 $1,131,600.00 

27 Excavation for thrust block 08130 1,500 CY $16.50 $24,750.00 
--

- -

28 Concrete for open channel 08130 450 CY $500.00 $225,000.00 
-

29 F & P reinforcement (150 Ibs/CY) 08130 68,000 LBS $1.65 $112,200.00 

30 Furnish and handle cement (.282T/CY) 08130 130 TONS $150.00 $19,500.00 
- -

31 Concrete for thrust block 08130 900 CY $510.00 $459,000.00 

32 F & P reinforcement (60 Ibs/CY) 08130 54,000 LBS $1.65 $89,100.00 

33 Furnishand handle cement (.20T/CY) 08130 180 TONS $150.00 $27,000.00 
--- - --

-

34 Furnish and place Zone 3 bedding for pipe 08130 22,000 CY $38.00 $836,000.00 

35 Backfill pipe with excavated material 08130 213,000 CY $6.20 $1,320,600.00 

36 Furnish and place zone 3 bedding for riprap 08130 3,000 CY $38.00 $114,000.00 

37 Furnish and place riprap 08130 6,000 CY $57.00 $342,000.00 
-

--

38 20' dia. Steel pipe L = 2000' t= 1/2 inches 08130 5,100,000 LBS $2.80 $14,280,000.00 

assume 12' dia. For L=2000 ft t=1/2 inches 

WUft + 10% for couplings and connections 
--

39 Steel safety trash racks 08410 80,000 LBS $7.20 $576,000.00 

40 Steel Bulkhead 08410 120,000 LBS $7.20 $864,000.00 

41 Remove and salvage 20' dia. Steel pipe 08410 7,650,000 LBS $0.00 $0.00 

Assume diver-assisted removal in wet at a max 

depth = 100'. 

Assume removal of 90% of the pipe. 

Assume lift bags to raise pipe and barge-mounted 

crane to handle pipe at surface. 

Salvage at $50/ton (quote), but salvage value is 

much less than the cost to remove and cut up pipe. 

Discharge 1 • Subtotal $230,426,665.00 / 

QUANTITIES PRICES 

BY Doug Stanton (8130) CHECKED BY <;tr<-Jlj~ 
Rick Christensen (8410) Alex Ritt (8410) Greg ~ns ~70) 

DATE PREPARED PEER REVIEW DATE PREPARED I PEER~. 
4/27/04, 6/03/08 'is 1 ("I O~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate 
Summary 

Summary Sheet 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
H:IUtSl {Ult:~ I I: preaasneetlltjlaCk Kock-vvymerltjlaCk KOCk -I-Inal Cost FILE: 
Estimate WorksheetslMPL\lBlack Rock Dam_Most Probable 
Low 060608 1.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Central Core Rockfill Dam 

Large Reservoir - 1.3 MAF 

Includes foundation treatment, dam structure, 

river outlet works, relocation of State Highway 24, 

and seepage mitigation features. 

Dam Subtotal 

River Outlet Works Subtotal 

Roads and Utility Relocations 

Downstream Seepage Mitigation Features 

Subtotal 

Mobilization 

Subtotal with mobilization 

Escalation During Construction 

Subtotal with mobilization and escalation 

Design Contingencies 

CONTRACT COST 

Construction Contingencies 

FIELD COST 

Non-Contract Costs •• 

CONSTRUCTION COST 

Escalation to notice to proceed, allowance for procurement s

** Land Acquisition Costs of $5,666,400 associated with thes

trategies, 

e feature

50;0 

0% 

10% 

20% 

20% 

and utility rel

s are included 

(+1-) 

(+1-) 

(+1-) 

(+1-) 

(+1-) 

ocations 

in the N

-

are not include

$882,621,500.00 

$106,924,188.00 

$92,584,000.00 

$136,802,192.50 

$1,218,931,880.50 

$61,000,000.00 
- --

$1,279,931,880.50 

$0.00 
-

I - -

$1,279,931,880.50 

$120,068,119.50 

$1,400,000,000.00 

$ 300,000,000.00 

$1,700,000,000.00 

$300,000,000.00 

$2,000,000,000.00 

d. 

on-Contract Costs. 

QUANTITIES PRICES 
BY 

Design Team 

DATE PREPARED 

6/02/08 

CHECKED BY J. Zander, J. M~1~ ( . 
Design Team L. Zlomke (8170) 4 
PEER REVIEW DATE PREPARED v -Y 
Design Team g/20/0f: 

CHECKED 

~ 9/z.:,/~e, 
PE~VIEW1V 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Dam - Civil 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:lUtl· lUI!::" I I"preaasneelll t:!IaCK KocK-vvymerlt:!IaCK KOCK  rlnal 

FILE: Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xls]Summary 

::;; 
w 
t: 
> DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
<t: 
a. 

GENERAL SITEWORK 

Assume no clearing and grubbing required 

Assume road improvements and haul roads are 

part of unlisted items 

DIVERSION & DEWATERING 

Assume groundwater is below excavation 

Assume natural stream beds in area are dry 

FOUNDATION EXCAVATION 

Assume common material stockpiled for reuse 

Assume rock material stockpiled for reuse 

Stockpiles will be upstream, within 112 mile of dam 

1 Excavation, stripping, of dam foundation 

Assume depth of stripping 12 inches or less 

Assume stripping will be stockpiled for topsoil use 

D8312 370,000 CY $2.10 $777,000.00 

2 Excavation, common, for dam foundation 

Assume about 35% of volume requires ripping 

Assume fine-grained and coarse-grained materials 

(3.e will be separately stockpiled 

D8312 18,040,000 CY $3.20 $57,728,000.00 

3 Excavation, rock, for dam foundation 

Assume drill and blast in random locations 

FOUNDATION TREATMENT 

Includes misc. foundation treatment, fault zone 

treatment, consolidation grouting, and curtain grouting 

Miscellaneous Foundation Areas 

Applied in areas of poor quality rock 

D8312 2,000 CY $28.00 $56,000.00 

4 Slush grouting of foundation surface 

Over assumed 10% of area beneath zone 1 

D8312 62,000 SF $4.80 $297,600.00 

5 Dental concrete D8312 2,000 CY $180.00 $360,000.00 

6 Fumish/place zone 2 sand filter on foundation 

Over 10% of area between zone 1 and dis toe 

Assume a 3-ft thickness 

D8312 56,000 CY $36.00 $2,016,000.00 

7 Fumish/place zone 3 gravel drain on foundation 

Over the zone 2 filter in a 3-ft thickness 

D8312 56,000 CY $29.00 $1,624,000.00 

Sheet Subtotal $62,858,600.00 
QUAN-II rlES PF:ICES 

BY 
Chris Strickland (8361) 

CHECKED 

Bill Engemoen (8312) 

BY 
Jerry Zander/Jeff Morris (817o:lZ /J . 

DATE PREPARED 

5/30108 

PEER REVIEW 

Bill Engemoen (8312) 

DATE PREPARED 

&fulo~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -SHEET 3 OF - '9
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Oam - Civil 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IU<l fUll:;:' I;:,preaos ee IOlaCK ,",OCK ymenolaCK ,",OCK - Ina FILE: 

Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xls]Summaf) 

>
>-z z:::> 
58 o..u 

<1: 

::;;
UJ
!::
>
<1: 
0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

FOUNDATION TREATMENT (continued) 

Treatment of south abutment fault area 

8 Extra rock excavation for fault treatment 

Assume south abutment is fractured 

Assume excavate with hydraulic excavator 

08312 150,000 CY $19.00 $2,850,000.00 

9 Oental concrete for fault treatment 08312 2,000 CY $180.00 $360,000.00 

10 Fumish/place zone 2 sand filter downstream of zone 1 

Assume a 3-ft thickness, 500' by 1000' area 

Assume same source as listed under emb. 

08312 56,000 CY $36.00 $2,016,000.00 

11 Fumish/place zone 3 gravel drain dIs of zone 1 

Assume 3-ft thickness, over zone 2 filter 

Consolidation Grouting of Foundation 

Generally limited to area beneath zone 1 

08312 56,000 CY $26.00 $1,456,000.00 

12 Setups for drilling grout holes 

Assume 2-inch dia. drilled on 10-foot centers 

08312 6,000 EA $89.00 $534,000.00 

13 Orill grout holes 

Assume 2-inch dia. w/length= 30 feet 

08312 180,000 LF $26.00 $4,680,000.00 

14 Hookups to grout holes 08312 6,000 EA $53.00 $318,000.00 

15 Pressure grout 

Assume grouting process only minus cement 

Assume 1.5 CF per 1 LF of hole 

08312 270,000 CF $8.90 $2,403,000.00 

16 Fumish and handle cement for pressure grouting 

Assume 1 bag per CF 

Curtain Grouting of Foundation 

Two-row curtain beneath zone 1 

08312 270,000 BAGS $8.90 $2,403,000.00 

17 Setups for drilling grout holes 

Assume 2-rows of 2-inch dia.on 10-ft centers 

08312 1,300 EA $94.00 $122,200.00 

18 Drill grout holes 

Assume 2-inch dia. w/length from 60 to 250 feet 

D8312 200,000 LF $26.00 $5,200,000.00 

19 Hookups to grout holes 08312 1,300 EA $59.00 $76,700.00 

20 Pressure grout 

Assume grouting process only minus cement 

Assume 2 CF per 1 LF of hole 

D8312 400,000 CF $8.90 $3,560,000.00 

21 Fumish and handle cement for pressure grouting 

Assume 1 bag per CF 

D8312 400,000 BAGS $8.90 $3,560,000.00 

Sheet Subtotal $29,538,900.00 

QUANTITIES PRICES 

BY 

Chris Strickland (8361) 

CHECKED 

Bill Engemoen (8312) 

BY 

Jerry Zander/Jeff Moms (8170M I\L 
C0 8(t2f~b

DATE PREPARED 

5/30/08 

PEER REVIEW 

Bill Engemoen (8312) 

DATE PREPARED 

<; J{.; I(~ f;, 
PE EVIEW 

/f14 



-- - -ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 4 OF 19 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate 

Oam - Civil 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: r ;IUln {U\t:~ I I~preaasneel\l tsiaCK Kock· ymerltslaCK KOCK • ~ mal 
Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xls]Summary 

f-
f-Z 
z::>
:50
0..8 

« 

::; 
W 
t: 
>«0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

EMBANKMENT CONSTRUCTION 

Items are set up as furnish and place, which would 

include purchasing from commercial sites, 

processing onsite, development of quarry, or 

transporting from stockpiles of required excavation 

22 Furnish and place zone 1 core 

Acquired from source 6 miles from dam 

Compacted to 6-inch lifts by tamping roller 

08312 7,950,000 CY $12.50 $99,375,000.00 

23 Furnish and place zone 2 filter 

Sand/gravel material processed commercially 

or developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Zones have 12-ft horizontal width 

08312 2,250,000 CY $31.00 $69,750,000.00 

24 Furnish and place zone 3 drain 

Gravellcobble material processed commercially or 

developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Zone has 12-ft horizontal width 

08312 1,125,000 CY $30.00 $33,750,000.00 

25 Furnish and place zone 4 rockfill 

Developed from basalt ridges surrounding reservoir 

Assume average 1-mile haul to dam 

Rock sizes up to 3-foot 

Compacted in 3-ft layers by vibratory steel drum 

08312 55,650,000 CY $6.80 $378,420,000.00 

26 Furnish and place zone 5 coarse grained random fill 

Comes from stockpiles of required excavation 

within 112 mile of dam 

Generally consists of gravelly soils 

Compacted in 2-ft layers by vibratory steel drum 

08312 9,970,000 CY $4.10 $40,877,000.00 

27 Furnish and place zone 6 fine grained random fill 

Comes from stockpiles of required excavation 

within 112 mile of dam 

Generally consists of sands/silts/clays 

Compacted to 9-inch layers by tamping rollers 

08312 5,370,000 CY $4.60 $24,702,000.00 

Sheet Subtotal $646,874,000.00 

QUANTITIES PRICES 
BY 

Chris Strickland (8361) 

CHECKED 

Bill Engemoen (8312) 

BY 

Jerry ZanderlJeff Morris (8171/)2 tv' . 
C0 f3/tZ--/~8 

DATE PREPARED 

5/30108 

PEER REVIEW 

Bill Engemoen (8312) 

DATE PREPARED 
( 

C;;;Jf~k~?5 
PE~V~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 5 OF 19 

PROJECT": 
Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1 .3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:ID8170\EsnSpreadsheetl1Black oCK-vvyment:llaCK KOCK - I-mal 

Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Dam - Civil Low 060608 1.xls]Summary 


>

>-z 
z::> 

QUANTITY UNIT UNIT PRICE AMOUNT 

"-0 


DESCRIPTION CODE:'58 
<{ 

RIGHT ABUTMENT SEEPAGE MITIGATION FEATURES 

These are features incorporated into the right 


abutment of the dam, designed to reduce or collect 


seepage through the pervious abutment bedrock 


650,000 SF $195.00 $126,750,000.00 

Assume slurry trench construction, using a 

hydrofraise machine to 400-ft depth (1000 ft long) 

Assume concrete backfill 

20 

0831228 Construct concrete diaphragm wall 

200,000 CY $83.00 $16,600,000.00 

Assume around 25 benches on abutment 

Assume benches constructed of RCC 

Benches about 100 ft wide by maximum 33 ft high 

Construct RCC working surface 08312 

MISCELLANEOUS 

Instrumentation 


Assume part of unlisted items 


Toe Drains 


Assume part of unlisted items 


Site cleanup and relandscaping 


Assume part of unlisted items 


$882,621,500.00Dam Subtotal 

QUANTITIES PRICES 

CHECKED BY CHE~DBY 

Bill Engemoen (8312) Jerry Zander/Jeff Morris (8170) !..IN. ~Chris Strickland (8361) 

DATE PREPARED PEER REVIEW 
DATE PREPA~i~ ~ I{)Y; --c ~VIE~ 

Bill Engemoen (8312) 6/6/2008 

http:882,621,500.00
http:16,600,000.00
http:126,750,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

--SHEET 6 OF - 19 

PROJECT: 
Yakima River Basin Water Storage Study 

ESTIMATE LEVEL: Appraisal 

IPRICE LEVEL: Apr-07 

,... 
,...z 
z::> 
:50 0..8 

« 

Most Probable Low Cost Estimate 

River Outlet Works - Civil/Structural 
::;
ill
t::
>« 0.. 

DESCRIPTION 

WOlD: 

REGION 

FILE: 

CODE 

YAKAP 

PN 

QUANTITY UNIT UNIT PRICE AMOUNT

BY CHECKED BY CH4 rJ/IZ/'00SDoug Stanton (8130) Dave Godaire (8130) Jeff Morris (8170) c;2 ,u . 
DATE PREPARED PEER REVIEW DATE PREPARED L PEVEVIE~ 

R/UJ06 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Establish Upstream Portal 

Common excavation to establish tunnel portal 

Rock excavation to establish tunnel portal 

Furnish and install chain link fabric around portal 

F&I 18-inch x 1/2 in. dia resin anchors for fabric support 

Establish Downstream Portal 

Common excavation to establish tunnel portal 

Rock excavation to establish tunnel portal 

Furnish and install chain link fabric around portal 

F&118-inch x 1/2 in. dia resin anchors forfabric 

-

Construct ROW tunnel uls of gate chamber 

Orill and shoot 28-ft Oia.circular shaped u/s tunnel (17,500 

Remove and stockpile rock (assume local stockpile) 

Furnish and install 790-10-ft long x 1-inch dia. 

A307, 20K rockbolts 

Furnish and install 9 steel sets(W8 x 48) in crown 

Construct ROW tunnel dIs of gate chamber 

Orill and shoot 32-ft 00 mod.HS shaped dis tunnel (23,000 

Rer (3.0% per year to 24 month midpoint of construction pe

Furnish and install 740-10-ft long x 1-inch dia. 

A307, 20K rockbolts 

Furnish and install 9 steel sets (W10 x 54) in crown 

Construct ROW Gate Chamber and Shaft 

Orill and shoot 24-ft diameter shaft (800 CY) 

Remove and stockpile rock (assume local stockpile) 

Furnish and install 64 - 10-ft long x 1-inch dia. 

A307, 20K rockbolts 

Furnish and install 4 circular steel sets (W8 x 48) 

Place Cone. Lining In Tunnel, Shaft & Gate Chamber 

FF&P reinf. Concrete in u/s steel-lined tunnel 

FF&P reinf. concrete gate chamber 

FF&P reinf. Concrete in dis tunnel 

Furnish and place reinforcement (160 Ibs/CY) 

Furnish and handle cement (.282T/CY) 

Sheet Subtotal 

QUANTITIES 

08130 

08130 

08130 

CY) 

08130 

CY) 

riod) 

08130 

08130 

69,070 

6,230 

240 

28 

64,900 

6,230 

240 

28 

-

700 
- -

17,500 

6,320 

30,000 

600 

21,900 

5,920 

31,300 

40 

760 

500 

12,800 

9,700 

570 

10,800 

3,161,000 

5,900 

CY 

CY 

SY 

EA 

CY 

CY 

SY 

EA 

LF 

CY 

LF 

LBS 

LF 

CY 

LF 

LBS 

LF 

CY 

LF 

LBS 

CY 

CY 

CY 

LBS 

TONS 

$8.50 

$25.00 

$24.00 

$63.00 

$8.50 

$25.00 

$24.00 

$63.00 

$4,000.00 

$17.50 

$65.00 

$5.40 

$5,300.00 

$17.50 

$65.00 

$5.40 

$6,800.00 

$17.50 

$65.00 

$5.40 

$380.00 

$850.00 

$490.00 

$1.50 

$145.00 

PRICES 

$587,095.00 

$155,750.00 

$5,760.00 

$1,764.00 

$551,650.00 

$155,750.00 

$5,760.00 

$1,764.00 

$2,800,000.00 

$306,250.00 

$410,800.00 

$162,000.00 

$3,180,000.00 

$383,250.00 

$384,800.00 

$169,020.00 

$272,000.00 

$13,300.00 

$32,500.00 

$69,120.00 

$3,686,000.00 

$484,500.00 

$5,292,000.00 

$4,741,500.00 

$855,500.00 

$24,707,833.00 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 19

FEATURE: PROJECT: 

Black Rock Preferred Altemative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:ID8170\EST preadsheetl1BlaCK KocK-wymef\tllaCK KOCK - rlnal FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 

River Outlet Works - Civil/Structural Low 060608 1.xls]Summarv 

> ::;
>-z uJz::J t::50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>a.tl « 

« a. 

Ring Grout Upstream Conduit 08130 

26 Setups for drilling grout holes (2-in dia holes, 30 ft ctrs, 24 EA $230.00 $5,520.00 

and 8 holes per ringXL=700 ft) 

27 Drill grout holes (2-in dia and L=30 ft) 5,760 LF $24.00 $138,240.00 

28 Hookups to grout holes 192 EA $135.00 $25,920.00 

29 Pressure grout (grouting process only minus cement) 11,500 CF $14.50 $166,750.00 

Assume 2 CF per 1 LF of hole 

30 Furnish and handle cement for pressure grouting 11,500 BAGS $14.50 $166,750.00 

Assume 1 bag per CF 

Ring Grout Shaft and Gate Chamber 08130 

31 Setups for drilling grout holes (2-in dia holes, 30 ft ctrs, 4 I EA $310.00 $1,240.00 

and 8 holes per ring)(L=80 ft) 

32 Drill grout holes (2-in dia and L=30 ft) 960 LF $33.00 $31,680.00 

33 Hookups to grout holes 32 EA $180.00 $5,760.00 

34 Pressure grout (grouting process only minus cement) 1,920 CF $17.50 $33,600.00 

Assume 2 CF per 1 LF of hole 

35 Furnish and handle cement for pressure grouting 1,920 BAGS $17.00 $32,640.00 
-

Assume 1 bag per CF 

Ring Grout Downstream Conduit 08130 

36 Setups for drilling grout holes (2-in dia holes, 30 ft ctrs, 4 EA $310.00 $1,240.00 

and 8 holes per ringXL=100 ft) 

37 Drill grout holes (2-in dia and L=30 ft) 960 LF $32.00 $30,720.00 
... 

38 Hookups to grout holes 32 EA $180.00 $5,760.00 

39 Pressure grout (grouting process only minus cement) 1,920 CF $17.50 $33,600.00 

Assume 2 CF per 1 LF of hole 

40 Furnish and handle cement for pressure grouting 1,920 BAGS $17.00 $32,640.00 

Assume 1 bag per CF 

Earthwork· intake, uls conduit, dIs pipe, 08130 

stilling basin and discharge channel 

41 Excavation of common materials for basin and channel 320,000 CY $4.40 $1,408,000.00 

42 F & P impervious material (Zone 6 Ringold - local) 16,000 CY $11.00 $176,000.00 

43 F & P bedding for riprap (zone 3 gravel) 8,000 CY $35.00 $280,000.00 

44 F & P rockfill from dam excavation (riprap) 24,000 CY $13.50 $324,000.00 

45 F & P backfill for intake and u/s conduit (Ringold - local) 13,000 CY $11.00 $143,000.00 

46 Excavation of common materials for burying 16' pipe 281,000 CY $3.50 $983,500.00 

47 Backfill for burying 16' dia. Pipe - zone 3 bedding 18,000 CY $36.00 $648,000.00 

48 Backfill for burying 16' dia. Pipe - From common exc. 177,000 CY $5.30 $938,100.00 

Sheet Subtotal $5,612,660.00 

QUANTITIES PRICES 

BY CHECKED BY CHE~ B/tz/~8
Doug Stanton (8130) Dave Godaire (8130) Jeff Morris (8170)Q£,tf • 

DATE PREPARED PEER REVIEW DATE PREPARED PEER&IE~ 
g-fl)·/or; 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Altemative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtl17UII=::; I preadsheetllt:llaCK i'<OCK-Wymerlt:llaCk Rock - final FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 

River Outlet Works - Civil/Structural Low 060608 1.xls]Summary 

I
I-Z 
z::J 
:30 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT o..tl 

« 

Construct ROW cast in place (CIP) concrete 08130. 

49 Furnish, form, and place reinf. Conc - Intake structure 11,000 CY $580.00 $6,380,000.00 

50 Furnish and place reinforcement (est 180#/CY) 1,980,000 LBS $1.50 $2,970,000.00 

51 Furnish and handle cement (.282T/CY) 3,100 TONS $145.00 $449,500.00 

52 FFP Reinf. Conc - Steel lined U/S Conduit (L=400') 10,500 CY $580.00 $6,090,000.00 

53 Furnish and place reinforcement (est 160#/CY) 1,680,000 LBS $1.50 $2,520,000.00 

54 Furnish and handle cement (.282T/CY) 2,960 TONS $145.00 $429,200.00 

55 FFP reinf. concrete - CIP shaft (L=375) 6,100 CY $460.00 $2,806,000.00 

56 Furnish and place reinforcement (est 160#/CY) 976,000 LBS $1.50 $1,464,000.00 

57 Furnish and handle cement (.282T/CY) 1,720 TONS $145.00 $249,400.00 

58 FFP reinf. concrete - shaft control house 400 CY $830.00 $332,000.00 

59 Furnish and place reinforcement (160#/CY) 64,000 LBS $1.65 $105,600.00 

60 Furnish and handle cement (.282T/CY) 110 TONS $145.00 $15,950.00 

61 FFP reinf. Concrete in gate chamber 410 CY $830.00 $340,300.00 

62 Furnish and place reinforcement (160#/CY) 66,000 LBS $1.65 $108,900.00 

63 Furnish and handle cement (.282T/CY) 120 TONS $145.00 $17,400.00 

64 FFP reinf. concrete - D/S access house 450 CY $830.00 $373,500.00 

65 Furnish and place reinforcement (160#/CY) 72,000 LBS $1.65 $118,800.00 

66 Furnish and handle cement (.282T/CY) 130 TONS $145.00 $18,850.00 

67 FFP reinf. concrete for thrust block @ 80 deg bend 4,600 CY $490.00 $2,254,000.00 

68 Furnish and place reinforcement (60#/cy wire mesh) 276,000 LBS $1.60 $441,600.00 

69 Furnish and handle cement (.20T/CY) 920 TONS $145.00 $133,400.00 

70 FFP reinf. concrete - jet flow gate control house 630 CY $850.00 $535,500.00 

71 Furnish and place reinforcement (160#/CY) 100,800 LBS $1.65 $166,320.00 

72 Furnish and handle cement (.282T/CY) 180 TONS $145.00 $26,100.00 

73 FFP reinf. concrete for thrust block @ jet gate house 3,700 CY $490.00 $1,813,000.00 

74 Furnish and place reinforcement (60 #/cy wire mesh) 222,000 LBS $1.60 $355,200.00 

75 Furnish and handle cement (.20T/CY) 740 TONS $145.00 $107,300.00 

Sheet Subtotal $30,621,820.00 

QUANTITIES PRICES 
BY CHECKED BY 

CHEZ1. ~ft~/~8 
Doug Stanton (8130) Dave Godaire (8130) Jeff Morris (8170) a ;J . 
DATE PREPARED PEER REVIEW DATE PREPARED C I PEE't5'IEW# 
4124104 ~ f I~ oK 



- -

SHEET 9 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:ID81701EST preadsheetl1BlaCK KocK-vvymer\1:llaCK KOCK - rlnal 

Cost Estimate WorksheetslMPL I[Black Rock Dam Most Probable 
River Outlet Works - Mechanical Low 060608 1.xlslSummarv -

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

76 Miscellaneous Metalwork 

Assume ladder in shaft to gate chamber, elevator 

rail supports, misc metal in gate house, gate 

chamber and DIS gate house. 

Mechanical 

Furnish and install steel trash racks 

78 Furnish and install one bulkhead 22' x 24' @ 400' head 

79 Furnish and install seats and guides with lid 

77 

80 	Furnish and install one elevator, capacity = 500 Ibs 

(2 person), speed = 100 fpm, travel = 450', 

landings = 2, type = freight 

HVAC for: 


4200·ft long by 26-ft dia. penstock tunnel and 


430·ft deep by 24'dia shaft to gate chamber) 


81 	 Centrifugal fan rated: 

16,000cfm @ 8" static pressure, 1200 fan rpm max, 

2200-fpm max. fan outlet velocity, with adjustable sheave 

with 2-speed motor for 50% speed (800O-cfm at 2"sp) 

belt-drive, 30-Hp, 460-V, 3-Ph, 60-Hz, 1800-rpm motor. 

08120 

08410 

08410 

08410 

08410 

08410 

08410 

14,000 LBS 

337,500 LBS 
144,000 LBS 

23,900 LBS 

1 UNIT 

2 EA 

$8.40 $117,600.00 

, 

$8.30 $2,801,250.00 

$4.00 $576,000.00 

$10.00 $239,000.00 

$175,000.00 $175,000.00 

$16,000.00 $32,000.00 

(approx 700-lbs+motor wt) 

$8.00 $1,504,000.00 

(Wt with supports approx = 40-Ibs/linear ft) 

82 48" Oia, 16-ga galv st. duct 4700 ft long 	 08410 188,000 LBS 

For 50-degree F temperature rise for winter ventilation, 


Assuming 90% recirculated air &10% outside air 


83 30-kVa Electric Duct heaters 08410 2 EA 
 $16,000.00 $32,000.00 

480-V, 3-ph, 60-hz with thermostats 

Note: (100% outside air requires total of 515-kW heat 

for 32000 cfm for construction level ventilation 

or 210-kW for inspection level ventilation) 

$5,476,850.00Sheet Subtotal 

QUANTITIES 	 PRICES 

CHECKEDBY Dick LaFond (8120), Mike Weems, BY ~~ CH
8/t~/'4Jo8

Alex Ritt (8410) 	 Lonnie Zlomke ~~P Schlein, A. Ritt, R. Christensen (8410) 4 
PEER REVIEW 	 DATE PREPARED DATE PREPARED PE~VIE~ 

4/24/04, 6/03/08 ~ It..d O~ 

http:5,476,850.00
http:32,000.00
http:16,000.00
http:1,504,000.00


SHEET 10 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1 .3 MAF 
Most Probable Low Cost Estimate 

River Outlet Works - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:I08170IEST preaosnee1\T8Tack Rock-Wymer\Black Rock - Fmal 

Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont.) 

Heating and Ventilating 

50'x40'x24' Control House 

08410 

84 Centrifugal fan: 1 each 

Single speed, 1500 cfm at 0.50 inches w.g. static 

pressure, forward curve, direct drive; 3/4 hp motor 

rated 480 Vac, Three phase, 60 Hz. 

08410 1 EA $2,600.00 $2,600.00 

85 Propeller fan assembly: 1 each 

Single speed, 4,800 cfm at 0.50 inches w.g. static 

pressure, belt drive; 1.5 hp motor rated 460 Vac, 

three phase, 60 Hz; include fan wall mount 

housing with motor guard. 

08410 1 EA $3,000.00 $3,000.00 

86 Unit heaters: 

Electric horizontal discharge rated 7.5 kw, 

460 Vac, 3-phase, 60 Hz. (One each corner -18' throw) 

with wall thermostats 

08410 4 EA $670.00 $2,680.00 

87 Control dampers: All motor operated, parallel blade, 

low leakage type with edge and side seals: 

08410 

48" wide x 48" high - 1 each 1 EA $2,600.00 $2,600.00 

36" wide x 36" high - 1 each 1 EA $1,600.00 $1,600.00 

88 Stationary louvers: All 16 gauge galvanized steel, 

4-inch deep frame, 45 degree blades on 4-inch centers, 

45 percent free area, with insect and bird screen: 

08410 

48" wide x 48" high - 1 each 1 EA $1,800.00 $1,800.00 

36" wide x 36" high - 1 each 1 EA $1,100.00 $1,100.00 

Sheet Subtotal $15,380.00 

QUANTITIES PRICES 

BY 

Paul Schlem. Mike Weems (8410) 

CHECKED 

Alex Rill (8410) 

DATE PREPARED 

4/24/04, 6/03/08 

PEER REVIEW DATE PREPARED 

~ {t.t! 0"8 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 11 OF 19 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate 

River Outlet Works - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll rUlc::> I preadsheetl1 Black Rock-WymentllacK KOCK - rmal 

Cost Estimate WOrksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xls]Summary 

f
f-Z 
z:J 
..:0 
-'() DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
Cl.() 

..: 

Mechanical 

(Continuation of HVAC System) 

(50'x40'x24' Control House) 

08410 

89 Fan motor starters: Oesign, furnish and install 

control system 

08410 2 EA $2,600.00 $5,200.00 

90 Ouctwork: All 16-gauge galvanized steel with 

extra heavy (ASTM A90 G120) galvanized 

coating: 

Air plenum: 250 Ibs. 

08410 250 LBS $8.00 $2,000.00 

91 48"x48" galv steel intake air filter frames using 

nine(9) 24"x16"x2" disposable filter elements in frame 

with dirty filter differential pressure sensor with 

warning light and remote signal. 

08410 1 EA $2,100.00 $2,100.00 

92 16"x24"x2" disposable fiberglass, 30% min effiCiency, 

Filter elements (estimate 9 elements with 

spares for testing, startup and two replacements each. 

08410 36 EA $2,200.00 $79,200.00 

93 Galv. Steel duct and fan supports. 08410 200 LBS $10.00 $2,000.00 

Sheet Subtotal $90,500.00 

QUANTITIES PRICES 
BY 

Paul Schlein, Mike Weems (8410) 

CHECKED 

Alex Rill (8410) 

BY 

Lonnie Zlomke ((H'fflt;:l.~-1' 
DATE PREPARED 

4/24/04, 6/03108 

PEER REVIEW DATE PREPARED '<...../ 

f5,) IJ.. JO<6 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 12 OF 19 

FEATURE: 
Black Rock Preferred Altemative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate 

River Outlet Works - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:ID8170IEST preadsheet\1Black Rock-WymerlBlack KOCK - rmal 

Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Steel penstock 

FURNISH-AND-INSTALL THE FOLLOWING: D8420 

94 24()..inch steel pipe, encased in concrete 

(1000 linear feet, 1-1/2-inch wall, 4290 Ib per lin. ft.) 

4,260,000 LBS $2.90 $12,354,000.00 

95 192-inch steel pipe, encased in concrete 

(1000 linear feet, 1-1/4-inch wall, 2841 Ib per lin. ft.) 

2,840,000 LBS $2.90 $8,236,000.00 

96 192-inch steel pipe, buried 

(273 linear feet, 1-1/16-inch wall, 24121b per lin. ft.) 

660,000 LBS $2.90 $1,914,000.00 

97 192-inch steel pipe, buried 

(601 .linear feet, 1-inch wall, 2269 Ib per lin. ft.) 

1,360,000 LBS $2.90 $3,944,000.00 

98 192-inch steel pipe, buried 

(601 linear feet, 15/16-inch wall, 2127 Ib per lin. ft.) 

1,280,000 LBS $2.90 $3,712,000.00 

99 192-inch steel pipe, buried 

(601 linear feet, 7/8-inch wall, 1985 Ib per lin. ft.) 

1,190,000 LBS $2.90 $3,451,000.00 

100 192-inch steel pipe, buried 

(600 linear feet, 13/16-inch wall, 1842 Ib per lin. ft.) 

1,110,000 LBS $2.90 $3,219,000.00 

101 120-inch steel pipe, buried and exposed 

(100 linear feet, 13/16-inch wall, 1154 Ib per lin. ft.) 

115,000 LBS $2.80 $322,000.00 

102 60-inch steel pipe, vertical, grouted, air vent 

(418 linear feet, 3/8-inch wall, 2661b per lin. ft.) 

115,000 LBS $3.10 $356,500.00 

Sheet Subtotal $37,508,500.00 

QUANTITIES PRICES 
BY 

Ken Smith (8410) 

CHECKED BY ~/_ 
Lonnie Zlomke (8H~ 

DATE PREPARED 

4/26/04 

PEER REVIEW DATE PREPARED L/ 

'6il.} 108" 
PE{!r'REVIEW~ 



BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
H:IUtll IUlt::::> I preaasneetlll:llaCK KocK-vvymerll:llaCK KOCK - rlnal FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 

River Outlet Works - Mechanical Low 060608 1.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

- -

Gates and Gate Controls 

Furnish and Install 

103 F & I -18' x 14' Roller gate w/controls D8420 180,400 LBS $9.00 $1,623,600.00 

1 - gate and 1 control box (in shaft house) 

104 F&lstructural steel for hoist support 10,000 LBS $4.40 $44,000.00 

105 F & I - 2 - 1 08-inch jet flow gates w/controls 89,400 LBS $9.25 $826,950.00 

2 gates and 1 control box 

106 F & I - 36-inch jet flow gate w/controls and bypass pipe 30,000 LBS $9.25 $277,500.00 

1 gate and 1 control box (in shaft house) 

Sheet Subtotal $2,772,050.00 

QUANTITIES PRICES 
BY CHECKED BY 

Gary Rood (8420) Lonnie Zlomke (81 W.\. ~ 
DATE PREPARED PEER REVIEW DATE PREPARED ......./ 

4/26/04 )5 f\J. J() '6 

ESTIMATE WORKSHEET 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

River Outlet Works - Electrical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtn fUll::::; I preaasneetlll:llaCK KocK-vvymenl:llaCK KOCK - t-mal FILE: 
Cost Estimate WorksheetslMPLl[Black Rock Dam_Most Probable 
Low 060608 1.xls]Summary 

f
f-Z 
z::J:soa..tl DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

<{ 

Electrical 
This estimate is for 2 ROW control bldgs, one 

on top of dam and the other downstream for the 

regulating gates. 

Assume bringing power to dam part of unlisted items. 

Furnish and install the following electrical equipment: 

Grounding System 08430 

107 Ground rods, 10 ft, 3/4"dia., copper-clad 6 EA $200.00 $1,200.00 

108 Stranded bare-copper conductor, 4 AWG 

Conduit System 
-

Rigid steel conduit 

08430 

250 LF $3.20 $800.00 

109 3/4-inch 200 LF $14.00 $2,800.00 

110 1-inch 

PVC conduit, Schedule 40 
- .. - -

100 LF $20.00 $2,000.00 

111 1 1/2-inch 

HOPE (High-density polyethylene) 

600 LF $13.00 $7,800.00 

112 2-inch 
-

Conductors & Cable 08430 

All cable single conductor, stranded copper 

1,000 LF $16.00 $16,000.00 

113 12AWG 1,500 LF $1.05 $1,575.00 

114 10AWG 500 LF $1.30 $650.00 

115 2AWG 2,000 LF $5.30 $10,600.00 

116 1/0AWG 400 

Electrical Service Equipment 08430 

LF $5.90 $2,360.00 

117 Pole-mounted transformer; 100 kVA, 13.8,kV-480V 1 EA $37,000.00 $37,000.00 

118 Meter socket, NEMA 3R, 600V, 3-phase 1 EA $610.00 $610.00 

119 Safety switch, heavy-duty, NEMA 3R, fusible 1 

3-wire, 6OOV, 100 ampere 

Panelboards & Electrical Distribution Equipment 

EA $2,500.00 $2,500.00 

120 Panelboard, 3-phase, 480V, 250 ampere 1 EA $8,700.00 $8,700.00 

121 Distribution load center, 15 kVA, 1-phase 2 

480-240/120V 

EA $12,000.00 $24,000.00 

River Outlet Works Subtotal $106,924,188.00 

QUANTITIES PRICES 

BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

BY 

Lonnie Zlomke (8 1.= ~7 CZ1 9/tZ;~9 
DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 

-.--.-/ 
DATE PREPARED 

<6 h) I0)'; 
P&EVIE~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:lUO lUI!::'" preaOSlleelllClac" ~ocK-vvymenc",c" ~oc" - Ina FILE: Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 

Roads and Utility Relocation Low 060608 1.xls]Summary 
f
Z ::<

f- wz:::> t::'50 DESCRIPTION QUANTITY UNIT UNIT PRICE > CODE AMOUNT 0..8 « 
« a.. 

-

State Highway Relocation (11.8 miles) 

, .. 

1 Clear roadway alignment 08140 280 AC $3,300.00 $924,000.00 

2 Excavation from borrow 08140 1,000,000 CY $4.40 $4,400,000.00 

3 Excavationfor roadway (assume 70% rock material) 08140 5,200,000 CY $11.50 $59,800,000.00 

4 Compacting roadway embankments (subbase) 08140 5,900,000 CY $1.70 $10,030,000.00 

5 Furnish and place base course material 08140 150,000 TONS $22.00 $3,300,000.00 

6 Furnish and place asphalt concrete 08140 97,000 TONS $70.00 $6,790,000.00 
- . -

7 Furnish and install W-beam type guardrail 08140 58,000 LF $33.00 $1,914,000.00 

8 Furnish and install miscellaneous pipe culverts 08140 1,800 LF $220.00 $396,000.00 

Assume 60-inch-diameter, wtIft=1 00 Ibs/ft. 

Utility Relocations within Reservoir Inundation 

9 Remove Existing Transmission Lines 08440 7 miles $50,000.00 $350,000.00 
I 

(3.0% per year to 24 month midpoint of construction period) 

lines, 60-feet apart 

954 AWG conductor 

r 
10 Construct Transmission Lines 08440 12 miles $360,000.00 $4,320,000.00 

Two 115-kV H-frame wood-pole 

lines, 60-feet apart 

954 AWG conductor 

11 Install new buried fiber optic line along new SH24 ROW 0-8120 12 miles $30,000.00 $360,000.00 

Assume abandon existing line. 

Road and Utility Relocations Subtotal $92,584,000.00 

QUANTITIES PRICES 
BY CHECKED BY C0- B/IZ/'t¢8 Anne Pavol (8140) Chou Cha (8140) Jeff Morris (8170) c;: "C( . 
DATE PREPARED PEER REVIEW DATE PREPARED L 

4/24/04 <6/tJ-1 O~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Downstream Seepage Mitigation - Civil/Structural 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: ;,UO lUll:" preaas eelllOlaCK r<OCK-VI ymenolaCK r<OCK - ~ Ina 
Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xlsjSummary 

.... 
.... Z 
z::J
«0 
...JU o..u 

« 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

(3.0% per year to 24 month midpoint of construction period) 

Sheet Subtotal $81,220,000.00 

QUANTITIES PRICES 
BY 

Bill Engemoen (8312) 

CHECKED 

Bill Engemoen (8312) 
BY 
Jerry Zander/Jeff Morris (817oa(\.L 

CH~D 
C-.-;::7

fJ!'! () 
/ (~ "'t.<JOt:> 

DATE PREPARED 

6/4/2008 

PEER REVIEW 

AI Kiene (8312) 

DATE PREPARED, 

e;r\~J()¥ 
P~REVIE~/L 

{/lIr 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 17 OF 19

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H;\D8170IEST preadsheetl1BlacK Kock-VVymer\t:llaCK KOCK - i"lnal 

Cost Estimate Wor!<sheetsIMPLI[Black Rock Dam Most Probable 
Downstream Seepage Mitigation - Civil/Structural Low 060608 1.xls]Summarv -

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Concrete Inlet Structure (Q=70 cfs) 

Assume inlet structure excavation covered under embankment excavation. 

Furnish, form, and place reinforced concrete 08120 30 CY $1,350.00 $40,500.00 

Furnish and place concrete reinforcement. 08120 3,900 LBS $1.75 $6,825.00 
-

Assume 130 #/CY 
-

Furnish and handle cement (.282T/CY) 08120 9 TONS $185.00 $1,665.00 

Furnish and install miscellaneous metalwork 08120 220 LBS $12.50 $2,750.00 
-

grating and guardrails 
- -

Furnish and install steel trash racks (35 pst) 08120 5,150 LBS $8.90 $45,835.00
1 -

-

Furnish and install 54-inch x 54-inch slide gate 08120 1 LS $60,000.00 $60,000.00 

steel or stainless steel welded construction 

self-contained, wall-mounted gate 
-

invert to opening= 15.5 feet 

manual actuation 

estimated weight: 2,700 LBS 
- -

Furnish and install trash rake 08120 1 EA $175,000.00 $175,000.00 
-

Assume Brackett Bosker Raking Machine i

Heavy duty model wI typical column supports 

Trashrack height=15 ft, Width= 8-ft 

Assume 50-ft long curved track. 

BrackettGreenUSA, Inc. Telephone: 281-480-7955 

Sheet Subtotal $332,575.00 

QUANTITIES PRICES 

BY CHECKED BY CHE~ __ 9/tz.,/'t4Je
Brad VanOtterioo (8120) Dick LaFond (8120) Jerry ZanderlJeff Morris (8170,:::;,r/J. ~ 
DATE PREPARED PEER REVIEW DATE PREPARED 

06/02/08 ~/1~loR 



I 

BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate 

Black Rock Preferred Alternative 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUt!l rUlt:::; I preadsneetllt:llaCK KocK-Wymerlt:llaCK KocK - Fin<;ll 

Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Oownstream Seepage Mitigation - Civil/Structural Low 060608 1.xlsjSummary 

QUANTITY UNIT UNIT PRICE DESCRIPTION CODE AMOUNT 

Discharge Line 

Oischarge line quantities are from cutoff wall to Yakima River (-20 l11iles). 

(Oesign flow= 70 cfs) 

Earthwork for Discharge Pipe 

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 - Payline Quantities· Vertical Trench Walls 

Clearing and Grubbing (150 ft wide along pipeline) 08120 
-

SY $0.00 

Common Excavation for pipe 08120 CY $0.00 

Rock Excavation for pipe - (drill and shoot) 08120 CY $0.00 

Backfill for pipe 08120 CY $0.00 

Rockfill for pipe (used instead of backfill under dam) 08120 CY $0.00 

Soil Cement Slurry (CLSM) 08120 CY $0.00 

Alternative 2 - Takeoff Quantities· 1·1/2:1 Trench Walls 

1 Clearing and Grubbing (150 ft wide ROW along pipeline) 08120 1,820,000 SY $0.70 $1,274,000.00 

2 Common Excavation for pipe 08120 720,400 CY $3.00 $2,161,200.00 

3 Backfill for pipe 08120 581,500 CY $3.30 $1,918,950.00 

4 Soil Cement Slurry (CLSM) 08120 88,100 CY $76.00 $6,695,600.00 

- - -

48-inch Diameter Mortar-lined Steel Pipe 

8 48-inch, pipe thickness = 0.375 (200 Ib/ft steel weight) 08120 109,200 LF $390.00 $42,588,000.00 

River/Road Crossings 08120 4 EA $18,500.00 $74,000.00 

Assume Cold Creek, Ory Creek, and 2 @ SH240 

Assume creeks have minimal Q during construction. 

Air Valve Installations (Assume 10 required) 08140 LS $390,000.00 $390,000.00 

Concrete: 810 CY 

Cement: 230 Tons 

Reinforcement: 148,000 LBS 

Excavation: 4,500 CY 

Backfill: 247 CY 

6-inch AirNacuum Valves: 10 EA. 

Sheet Subtotal $55,101,750.00 

QUANTITIES PRICES 
BY Brad VanOtterloo (8120) CHECKED BY 

Dave Gesundheit (8140) Dick LaFond (8120), Dave Edwards (8140) Jerry Zander/Jeff Morris (8170I1ut-\ 

DATE PREPARED PEER REVIEW DATE PREPARED 


Dave Edwards (8140) 811~lo~ 
06/02/08 

http:55,101,750.00
http:390,000.00
http:390,000.00
http:74,000.00
http:18,500.00
http:42,588,000.00


--

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Low Cost Estimate 

Downstream Seepage Mitigation - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: 	 H:ID81701EST preadsheetl1BlaCK KocK-vvymerlBlack KOCK - t-Inal 

Cost Estimate WorksheetslMPLI[Black Rock Dam_Most Probable 
Low 060608 1.xlslSummarv 

f 
f-Z 
z::> 

UNIT PRICE AMOUNTQUANTITY UNITCODEDESCRIPTION:50 
a. 13 

« 

Construct Concrete Baffled Outlet Structure (Type 8) 

Assume inlet structure excavation covered under embankment excavation. 


(Design flow= 70 cfs) 

Excavation of common materials for structures 

Furnish and place backfill around structures 

Compact backfill around structures 

Furnish, form, and place reinforced concrete 

Furnish and place concretereinforcement. 

Assume 130 #/CY 

Furnish and handle cement C282T/CY) 

Furnish and install miscellaneous metalwork 

grating, guardrails, safety racks 

Furnish and install riprap and bedding 


Riprap (d50=24") (120Ib/cf) 


Riprap Bedding (130 Ib/cf) 


08120 150 CY 

08120 85 CY 

08120 85 CY 

08120 21 CY 

08120 2,730 LBS 

I 

08120 6 TONS 

$0.00 

$33.00 

$26.00 

$22.00 

$1,350.00 

$1.75 

$4,950.00 

$2,210.00 

$1,870.00 

$28,350.00 

$4,777.50 

$185.00 $1,110.00 

.. 

08120 3,900 LBS $10.00 $39,000.00 

08120 1,000 TONS $50.00 $50,000.00 

08120 400 TONS $39.00 $15,600.00 

$136,802,192.50ISeepage Mitigation Subtotal 

PRICESQUANTITIES 
CHECKEDBY BY CHE~D 9/1Z--/~8 

Jerry Zander/Jeff Morris (817oU d4, ~Dick LaFond (8120) Brad VanOtterioo (8120) 

DATE PREPARED '~EVIEWA,a... 
~ f tJ f l) If 

PEER REVIEW DATE PREPARED 
L/, j/~ . 06/02/08 

http:136,802,192.50
http:15,600.00
http:50,000.00
http:39,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary REGION PN PRICE LEVEL: Apr-07 
FILE H:\UtllIU\t:::'1 preaasneel\ltllaCK KacK-vvymer\tllac~ oc~ - Ina 

: Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
Summary Sheet High 06060S-revision S-4-0S.xls]Summary 

I :::: I-z w 
z::O t: 
:5° > DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT CL8 

« ct 

Outflow Conveyance System sized for 2,500 cfs. 

Black Rock Outlet Facility loacted at MP22.6 on Roza Canal 

Bypass capacity: 2,500 cfs, Powerplant capacity: 900 cfs 

Sunnyside Deliveries by Pressure Pipe Option. 

Black Rock Outflow Conveyance Subtotal $381,512,900.00 

Plant - Civil and Structural Subtotal $30,473,220.00 

Plant - Mechanical Subtotal $71,485,762.00 

Plant - Electrical Subtotal $12,804,050.00 
-t

Switchyard & Transmission Line Subtotal $953,800.00 

) 
Subtotal $497,229,732.00 

Mobilization 5% (+/-) $25,000,000.00 / 

Subtotal with mobilization $522,229,732.00 / 

Escalation During Construction 0% (+/-) $0.00 

Subtotal with mobilization and escalation $522,229,732.00 I 

Design Contingencies 100/0 (+/-) $47,770,268.00 I 

CONTRACT COST $570,000,000.001/ 
... 

I 
Construction Contingencies 20% (+/-) $ 120,000,000.00 

FIELD COST $690,000,000.00 ./ 

Non-Contract Costs ** 20% (+/-) $140,000,000.00 I 

CONSTRUCTION COST $830,000,000.00 v 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

** Land Acquisition Costs of $162,000 associated with these features are included in the Non-Contract Costs. 

I I I I 
QUANTITIES PRICES 

BY CHECKED BY J. Zander, J. Morris 0/.114 ICHEC~ ./ -<:; l7'. (_ 17 

Design Team Design Team ~S?L Zlomke (S170) I~--=r- 0 Z 0" 
DATE PREPARED PEER REVIEW DAT~EPARED PEER ~~ AI" 
6/o2/0S CfS (z'" /C' '6 J!!fVV 7;- . 



BUREAU OF RECLAMATiON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IDI:! 17U1c" I l"preadsheetl1 tliaCK Kock-WymerltllacK KOCK - t-Inal FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 

Intake - Civil Structural Low 060608,xlsjSummary 

I ::: r-z w 
z::O '= :58 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >
<l.() <{ 

<{ 0.. 

Construct Intake Structure with Fishscreens 

Assume single level intake at Black Rock Reservoir. 

Assume Top of Oead Pool @ EI. 1500,0 

Civil/Structural 

Structural Excavation and Backfill 

Assume top 5 feet of excavation is common and the remainder is rock 

1 Excavation of common materials for structures 08120 1,700 CY $16,00 $27,200.00 

2 Excavation of rock for structures (drill & shoot) 08120 1,000 CY $25.00 $25,000.00 

Assume no backfill. 

Construct Fishscreened Intake Structure (incl. Manifold Encasement) 

3 Furnish, form, and place reinforced concrete (fc=4ksi) 08120 1,500 CY $870.00 $1,305,000.00 

4 Furnish and place concrete reinforcement. (110#/CY) 08120 165,000 LBS $1.80 $297,000.00 

5 Furnish and handle cement 08120 423 TONS $170.00 $71,910,00 

Waste Outflow Tunnel Muck at Black Rock 

Assume local wasting of material. 

Quantities include 1/2 outflow tunnel. 

Waste rock excavation 08120 510,000 CY $3.30 $1,683,000.00 

Waste Excess Excavated Material at Roza Canal 

Assume local wasting of material. 

Quantities include 1/2 outflow tunnel + outlet structure @ Roza Canal 

Waste rock excavation 08120 
 575,000 CY $3,30 $1,897,500,00 

Waste common material 08120 
 90,000 CY $2.70 $243,000.00 

Sheet Subtotal $5,549,610.00 / 

QUANTITIES PRICES 

BY CHECKED BYr'7.J'l." ~ CHECK~ 
Dick LaFond (8120) 6/3/04 Mike O'Shea (8120) JeffMOrriJ~ho) ls' ILf h'? _11 f 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REoV}~f

6/2/2008 <61 Y/(,~ 1'1 SlrlOg



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 3 OF 18 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Intake - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\U/jlIU\t::::'1 \::.preaasneellltliaCK KocK-vvymerlt:lIaCK KOCK - rlnal 
Cost Estimate WorksheetslMPLI[Black Rock Outlaw_Most Probable 
Low 060608.xlsjSummary 

f
f-z 
z:::>
::i8 
0..0 

« 

::;; 
w 
t: 
>« 
0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Intake Structure with Fishscreens 

Mechanical 

6 Fish screen, radius = 20 ft, 90 ft long half cylinder shape 

structural steel weight 

stainless steel weight 

7 Air burst cleaning system, 250 psi working pressure 

a. 30,000 gallon receiver tank 

b. Air compressor units, each 30 hp, 87 cfm @ 250 psi 

@ 600 Ibs each, two required 

c. 6" dia. piping and butterfly valves (steel) 

8 Bulkhead gates and frames/guides (steel) 

(assumes four-10' by 10' bulkhead gates) 

Sheet Subtotal 

QUANTITIES 

0-8410 

104,000 LBS $6.00 

70,000 LBS $20.00 

0-8410 

60,000 LBS $5.00 

1,200 LBS $25.00 

10,000 LBS $8.50 

0-8410 144,000 LBS $6.40 

PRICES 

$624,000.00 

$1,400,000.00 

$300,000.00 

$30,000.00 

$85,000.00 

$921,600.00 

$3,360,600.00 

BY 

Rick Christensen (8410) 

CHECKED 

Alex Ritt (8410) 
BY ~~V(~ 
Jeff Mor~ (iflO) ~~ /.)y 

DATE PREPARED 

611104, 6103108 

PEER REVIEW DATE PREPARED 

R/ .... r/Q'i< 
PEER REVI~'1, l 
~ b~/o'{/QI 

/ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Outflow Conveyance - Civil/Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\LJtll (U\~::; I \::;preaClSneetl11:llaCK KocK-Wymerll:llaCK Kock - Final FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Low 060608.xlsjSummary 

CODE QUANTITY UNIT PRICE DESCRIPTION UNIT AMOUNT 

Construct Tunnel 

Construct 90,000-ft long, 17.00-ft finished diameter, 19.67-ft minimum bore diameter, tunnel in rock. Tunnel will be 

excavated with TBM and driven uphill. Water problems will be minimal. 

80,600-ft long unreinforced concrete lined reach 

9 Excavation 

(907,000 cy, appr 11 cy/lf) 

10 Furnish and place unreinforced concrete tunnel lining 

08140 

08140 

11 Cementitious materials for concrete tunnel lining 08140 

12 Furnish & install 3/4-in dia, 8-ft long rock bolts 08140 

2,000-ft long reinforced concrete lined reach 

13 Excavation 

(22,500 cy, appr 11 cy/lf) 

14 Furnish and place reinforced concrete tunnel lining 

08140 

08140 

15 Cementitious materials for concrete tunnel lining 08140 

16 Furnish and install concrete reinforcement 08140 

17 Furnish and install structural steel tunnel supports 08140 

7,400-ft long steel lined portal reach 

18 Excavation 

(83,300 cy, appr 11 cy/lf) 

Steel Tunnel Liner: 

ASTM A572 Gr. 50: Sy =50 kpsi St =65 kpsi 

19 204" Oia., 7/8" wall, L= 7770 ft., 1916 Ibs/ft 

08140 

08420 

20 Furnish and place backfill concrete 08140 

21 Cementitious materials for backfill concrete 08140 

22 Furnish & install 3/4-in dia, 8-ft long rock bolts 08140 

23 Furnish and install structural steel tunnel supports 

Sheet Subtotal 

08140 

Tunnel has three final support reaches. 

80,600 

229,000 

64,600 

642,000 

2,000 

5,690 

1,600 

81,700 

828,000 

7,400 

19,200,000 

21,100 

5,940 

89,600 

415,000 

If 


cy 


tons 


lin ft 


If 


cy 


tons 


Ibs 


Ibs 


If 


LBS 


cy 


tons 


lin ft 


Ibs 


$1,400.00 

$420.00 

$145.00 

$65.00 

$1,400.00 

$500.00 

$170.00 

$1.70 

$5.60 

$1,400.00 

$3.00 

$390.00 

$145.00 

$65.00 

$5.60 

$112,840,000.00 

$96,180,000.00 


$9,367,000.00 


$41,730,000.00 


$2,800,000.00 

$2,845,000.00 

$272,000.00 

$138,890.00 

$4,636,800.00 

$10,360,000.00 

$57,600,000.00 


$8,229,000.00 


$861,300.00 

$5,824,000.00 

$2,324,000.00 
/$356,007,990.00 

QUANTITIES PRICES 
BY Bill Thompson (8140) CHECKED CH~7[7/~:~;l~~~~Nathan Nakamoto (0-8420) Kevin Atwater (8140)/ Rick Frisz (8420) 

PEER REVIEW DATE PREPARED DATE PREPARED PEER REVI~ I/o
~ M 0'1 0$5/26/04 c;<; j Lf JD 'K' 

http:356,007,990.00
http:2,324,000.00
http:5,824,000.00
http:861,300.00
http:8,229,000.00
http:57,600,000.00
http:10,360,000.00
http:4,636,800.00
http:138,890.00
http:272,000.00
http:2,845,000.00
http:2,800,000.00
http:41,730,000.00
http:9,367,000.00
http:96,180,000.00
http:112,840,000.00
http:1,400.00
http:1,400.00
http:1,400.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:\UIlI fU\c;:' I \;:,preadshee1\l tSiaCK KocK-vvymentj\8CK KOCK - t-Inal 

Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Outflow Conveyance - Civil/Mechanical Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Surge Shaft 

Construct 530-ft deep, 40.0-ft finished diameter, 46-ft excavated diameter, shaft in rock. 


Shaft will be excavated by raise bore and slash method (drill & blast). 


Water problems will be minimal. Shaft has two final support reaches. 


430-ft deep unreinforced concrete lined reach 


24 
 Excavation 08140 430 If $15,500.00 $6,665,000.00 

(26,500 cy, approx. 62 cy/lf) 

25 Furnish and place unreinforced concrete shaft lining 08140 6,450 cy $460.00 $2,967,000.00 

26 Cementitious materials for concrete shaft lining 08140 1,820 tons $170.00 $309,400.00 

Furnish & install1-in dia, 12-ft long rock bolts 08140 21,000 lin ft $75.00 $1,575,000.0027 

1OO-ft deep reinforced concrete lined shaft top reach 


28 
 Excavation 08140 100 If $15,500.00 $1,550,000.00 

(6,160 cy, approx. 62 cy/lf) 

29 Furnish and place reinforced concrete shaft lining 08140 1,500 cy $460.00 $690,000.00 

Cementitious materials for concrete shaft lining 08140 423 tons $170.00 $71,910.0030 

31 Furnish and install concrete reinforcement 08140 18,700 lin ft $1.70 $31,790.00 

32 Furnish & install 1-in dia, 12-ft long rock bolts 08140 4,800 lin ft $75.00 $360,000.00 

33 Furnish and install chain link protection 08140 76,600 sq yd $31.00 $2,374,600.00 

Black Rock Outflow Conveyance Subtotal $381,512,900.00 

QUANTITIES PRICES 
BY CHECKED 

CHECAFJ 
Bill Thompson (8140) Kevin Atwater (8140) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER Rei ~~ 
-(.If tjil/o'jgiLt/of, 4/19/04 

http:381,512,900.00
http:2,374,600.00
http:360,000.00
http:31,790.00
http:71,910.00
http:690,000.00
http:1,550,000.00
http:15,500.00
http:1,575,000.00
http:309,400.00
http:2,967,000.00
http:6,665,000.00
http:15,500.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 6 OF 18 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE H:IUtlI IUlt:::. I preaasneelll tliaCK KocK-wymentliacK KOCK - rlnal 

: Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Access Road (60 ft of 24ft wide bituminous surface): 

1 Clear roadway alignment 08120 1,440 SF $1.50 $2,160.00 

2 Furnish and place base course material (9-inch depth) 08120 75 TONS $29.00 $2,175.00 

3 Furnish and place asphalt concrete (6-inch depth) 08120 55 TONS $145.00 $7,975.00 

Service Yard (6" asphalt concrete surface) 

Assume T.O Yard= EI 1176.0 

4 Strip and clear pumping plant site to 1 foot depth 08120 7,100 CY $2.90 $20,590.00 

5 Common excavation to Yard (25% Strip & Clear) 08120 1,800 CY $14.50 $26,100.00 

6 Place and compact embankment for yard (25% Exc.) 08120 450 CY $19.50 $8,775.00 

7 Furnish and place base course material (6-inch) 08120 4,600 TONS $29.00 $133,400.00 
8 Furnish and place asphalt concrete (6-inch) 08120 5,100 TONS $93.00 $474,300.00 

9 Furnish and install 7-foot chain link fence for PP Yard 08120 1,900 LF $24.00 $45,600.00 

10 Furnish and install 7-foot x 24-foot access gates 08120 3 EA $4,300.00 $12,900.00 

Diversion During Construction: 

Assume need to pass 900 cfs canal flow during 

construction. Assume local borrow. 

Assume no dewwatering required. 

11 Construct U/S & O/S earth cofferdams. (Height=15 ft) 08120 2,000 CY $29.00 $58,000.00 

12 F&I impervious geomembrane on cofferdams. 08120 350 SY $19.50 $6,825.00 

13 F&I three 9-ft dia. X .138-in galv., corrugated metal pipes 

btwn cofferdams. WtlFt= 210 Ibs/ft. 

08120 1,000 LF $620.00 $620,000.00 

14 Remove cofferdams and diversion structures 08120 1 LS $41,000.00 $41,000.00 

Sheet SUbtotal $1,459,800.00 

QUANTITIES PRICES 
BY 

Dick LaFond (8120) 

CHECKED 

Brad Van Otterloo (8120) 
BY ~"";& c/01 > 

Jerry Za~r/Jeff Morris ~170) 

DATE PREPARED 

6/3104 

PEER REVIEW DATE PREPARED 

Q,/y) O'?, 
PEE REVIEW 

~ 0'i~ 03- Q lJ 
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: 	 H:\Ut\l (U\t:~ I preaaSnee1\ll:llaCK r;ocK-wymerll:ll8cK r;OCK - rlnal 

Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Low 060608.xls]Summary 

t
t- Z 
z::J 

UNIT UNIT PRICE OESCRIPTION CODE QUANTITY AMOUNT:58 
..: 

Tailrace Channel (Lined· Lining covered under structural) 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1145 

Assume local wasting of material. 

15 Common excavation for tailrace channel 

16 Rock excavation for tailrace channel (drill & shoot) 

Structural Excavation and Backfill 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1145 

Assume stockpile rock for later use as riprap. 

17 Common excavation for structures 

18 Rock excavation for structures (drill & shoot) 

19 Fumish backfill for structures (reuse excavation) 

20 Place backfill around structures 

21 Compact backfill around structures 

Pipe Trench Excavation and Backfill 


Manifold excavation in yard. 


T.O Ground EI. 1176. Assume T.O. Rock EI. 1150 

22 Common excavation for pipe in Service Yard 

24 Fumish, place, & compact backfill for pipe (local) 

Pipe Trench Excavation and Backfill 

From Tunnel Portal (Sta. 910+00) to Yard (Sta. 940+00) 

Assume all common excavation 

25 Common excavation for pipe 

26 Fumish backfill for pipe 

27 Place backfill around pipe 

28 Compact pipe backfill (F&P included in above items) 

08120 

08120 

08120 

08120 

08120 

08120 

08120 

08120 

08120 

08140 

08140 

08140 

08140 

34,600 

4,300 

25,600 

6,400 

6,400 

6,400 

6,400 

16,200 

10,400 

487,000 

461,500 

461,500 

36,000 

CY 


CY 


CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

CY 

$5.60 

$28.00 

$9.50 

$29.00 

$0.00 

$14.50 

$16.50 

$7.80 

$31.00 

$3.50 

$0.00 

$4.10 

$9.70 

$193,760.00 

$120,400.00 

$243,200.00 

$185,600.00 

$0.00 

$92,800.00 

$105,600.00 

$126,360.00 

$322,400.00 

$1,704,500.00 

$0.00 

$1,892,150.00 

$349,200.00 

Sheet Subtotal 

QUANTITIES 
BY Dick LaFond (8120) 

Linda Bowles (8140) 

DATE PREPARED 

CHECKED B. Van Otterloo (SizO) 

Mike O'Shea (8120), Anne Pavol (S140) 

PEER REVIEW 

PRICES 
$5,335,970.00 ./ 

BY..J;;l.."Z a ;1.A, 
Jerry Zan~r/Jeff Mo/Tl!; (8170) 

CHf/r; 

DATE PREPA~TD 

C6;y /08 
PEER REVIEW 

~ 0 1/ -d.r~O'tl 5115104 

http:349,200.00
http:1,892,150.00
http:1,704,500.00
http:322,400.00
http:126,360.00
http:105,600.00
http:92,800.00
http:185,600.00
http:243,200.00
http:120,400.00
http:193,760.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:ILJtl1 fUlt:::;1 preadsheetl1t:SlaCK KocK-wymer\t:SlaCK Kock - Final 

Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Low 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

STRUCTURAL 

Construct Concrete Tailrace Lining and Retaining Walls 

Assume lining is 1-foot thick w/ #6@12" EW EF, 1.5: 1 side slopes 

29 Fumish, form, and place reinforced concrete lining 

in excavated channel (fc= 4 ksi) 

08120 2,000 CY $850.00 $1,700,000.00 

30 Furnish, form, and place reinforced concrete walls 08120 1,500 CY $870.00 $1,305,000.00 

31 Fumish and place concrete reinforcement. 

Assume 130 #/CY 

08120 455,000 LBS $1.75 $796,250.00 

32 Furnish and handle cement (.282T/CY) 08120 980 TONS $145.00 $142,100.00 

Construct Powerplant and Bypass Substructure 

33 Fumish, form, and place reinforced concrete 08120 13,000 CY $640.00 $8,320,000.00 

34 Fumish and place concrete reinforcement. 

Assume 110 #/CY 

08120 1,430,000 LBS $1.70 $2,431,000.00 

35 Fumish and handle cement (.282T/CY) 08120 3,670 TONS $130.00 $477,100.00 

36 Construct Powerplant and Bypass Superstructure 

212.5-ft x 73.5-ft x 42-ft high superstructure 

Structural steel superstructure with CMU walls. 

Stepped columns for 90T crane support 

Built-up roof on metal roof deck. 

08120 15,620 SF $230.00 $3,592,600.00 

Sheet Subtotal $18,764,050.00 

QUANTITIES PRICES 
BY 

Dick LaFond (8120) 

DATE PREPARED 

6/4/04 

CHECKED 

Mike O'Shea (8120) 

PEER REVIEW DATE PREPARED 

S/'-I106 
I 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 9 OF 18 


FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\U1Jl/U\c::; I preaosneet\l tslacK KocK-wymentslacK KOCK - t-inal FILE: 
Cost Estimate WorksheetslMPLl[Black Rock Outlaw_Most Probable 

Black Rock Outlet Facility - Civil/Structural Low 060608.xlslSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

STRUCTURAL (cont.) 

Construct Pipe Encasements in Yard 

37 Furnish, form, and place reinforced concrete 08120 3,100 CY $800.00 $2,480,000.00 

38 Furnish and place concrete reinforcement. 08120 341,000 LBS $1.80 $613,800.00 

Assume 110 #/CY 

39 Furnish and handle cement (.282T/CY) 08120 874 TONS $150.00 $131,100.00 

Structural Steel 

40 Furnish and install structural steel (painted): 08120 175,000 LBS $7.00 $1,225,000.00 

Includes crane girder, rail, and hoist frames. 

Ooes not include typo building framework. 

Miscellaneous Metalwork 

41 Furnish and install miscellaneous metalwork 08120 45,000 LBS $10.00 $450,000.00 

Includes grating, hatches, ladders, guardrail, and 

cable trays 

42 Motor-operated, exterior insulated roll-up door 08120 1 EA $13,500.00 $13,500.00 

18' x 20' 

./ Plant· Civil and Structural Subtotal $30,473,220.00 

QUANTITIES PRICES 
BY CHECKED 

BY ~J: :ZfV\ CH~7f'
Dick LaFond (8120) Mike O'Shea (8120) Jerry Za rlJeff M ris (8170) t"i 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

5/15/04 q;jq JC... g ~ d'(  oS"-o 1 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: "un IUlt:" 1"~reaaSneel\It:>laCK OCK ymer\OlaCK KOCK  '''d' L-US 

Estimate WOrKsheetslMPL I[Black Rock Ouflow _Most Probable 
Black Rock Outlet Facility - Mechanical Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Major Mechanical Equipment 

1 Turbine-Vertical Francis, 31452 Hp 

400 rpm, 339 ft. Design Head 

CF3 18-8 Stainless Runner 5.5' dia. 

2 Digital Governor, 103,905 ft.-Ibs. 

150 psi system 

3 Governor Pressure Tank 875 Gal. 

Look to Flaming Gorge Oil Tank 

08420 125,000 LBS $20.00 $2,500,000.00 

EA08420 $300,000.00 $300,000.00 

08420 7,640 LBS $8.30 $63,412.00 

Sheet Subtotal $2,863,412.00 

QUANTITIES PRICES 

BY CHECKED BY~ CHECK~II}
Toby Turnage (8420) John Brooks (8420) L~ke 
DATE PREPARED PEER REVIEW DATE PREPARED PEE~ 

Q~. " r-(l~4/14/04: 6/03/08 9)/L{/()~ 

http:2,863,412.00
http:63,412.00
http:300,000.00
http:300,000.00
http:2,500,000.00
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
PROJECT: 


Black Rock Preferred Alternative 

FEATURE: 

Yakima River Basin Water Storage Study 


Outflow Conveyance System 

Most Probable Low Cost Estimate 
 WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Ut\l {UIC:;' I \:;,preaOSneetlltllaCK KocK-vvymentllaCK KOCK - !-Inal costFILE: 
Estimate Worl<.sheetslMPL\[Black Rock Ouflow_Most Probable 


Black Rock Outlet Facility - Mechanical 
 Low 060608-Revision 8-4-08.xls]Summary 

f 

f- Z 

z=> 
-0:0 DESCRIPTION CODE QUANTITY UNIT PRICE UNIT AMOUNT-'0 
0.0 


-0: 


Furnish and install the following: 

Steel Penstock: 
-

Steel plate used for pipe fabrication: 


ASTM A36: Sy = 36 kpsi 


(All pipe sizes are inside diameters) 


4 
 204" Oia., 1 15/16" wall, L= 3,000 ft., 4265 Ibs/ft 08420 12,795,000 LBS $2.60 $33,267,000.00 

5 84" Oia., 13/16" wall, L= 492 ft., 737 Ibs/ft 08420 363,000 LBS $2.20 $798,600.00 

-

Stainless Steel Stilling Basin for Sleeve Valves: 
-

ASTM 316L Stainless steel plate 


6 Four - 396" Oia., 1 1/4" wall cylindrical tanks with baseplates: 
-

Each tank height = 20 feet 
-f f 

08420 1,180,000Total weight for four tani<s= 1,180,000 Ibs. LBS $16.50 $19,470,000.00 
-

I 
-

Sleeve valves with hydraulic operators: 


7 
Four - 84" Oia. Inlet X 72" Oia. Outlet Valves 08420 280,000 LBS $16.50 $4,620,000.00 

ASTM 316L Stainless steel plate 


Each valve weight = 70,000 


Total weight for four valves = 280,000 Ibs. 


Spherical valves with hydraulic operators: 


8 
Sleeve valve guard valves 08420 240,000 LBS $11.00 $2,640,000.00 

Four - 60" Oia. Spherical valves with hydraulic operators 

60,000 Ibs. per valve 

Turbine guard valve 


9 
One - 84" Oia. Spherical valve with hydraulic operator 08420 140,000 LBS $11.00 $1,540,000.00 

140,000 Ibs. per valve 

Sunnyside Power Plant Isolation Valve 


10 
One - 84" Oia. Spherical valve with hydraulic operator 08420 140,000 LBS $1,540,000.00 

140,000 Ibs. per valve 

$11.00 

Sheet Subtotal $63,875,600.00 

QUANTITIES PRICES 
BY CHECKED 

BY -----~ CHE~ A...(.
Nathan Nakamoto (8420) Rick Frisz (8420) (. lonn~k,~ (§yf0) 

DATE PREPARED PEER ItEVIEW.J?t;:::7'DATE PREPARi~ 
5126104 ~ ~Icg-





http:63,875,600.00
http:1,540,000.00
http:1,540,000.00
http:2,640,000.00
http:4,620,000.00
http:19,470,000.00
http:798,600.00
http:33,267,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 12 OF 18 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: :\Utl IUIC::,I\::,preaas eellltllaCK OCK ymerltllaCK OCK - rlnal \';OSI 
Estimate WorksheetsIMPLI[Black Rock Ouflow_Most Probable 
Low 060608.xls]Summary 

f
f- Z 
z::::J 
..:0 
...JO DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
0..0 

..: 

10 Furnishing and installing one 90-Ton 

overhead crane, 67.5' span 

08410 157,500 LBS $6.70 $1,055,250.00 

11 Furnishing and installing Hydraulic elevator 

capacity = 3500 pounds, travel = 31 ft. 

landings = 3, speed = 100 ftlmin. 

08410 1 unit $440,000.00 $440,000.00 

12 Bulkhead gates and guides at turbine (steel) 

(assumes 3 bays of guides and 3 bulkhead gates) 

08410 31,000 LBS $5.10 $158,100.00 

13 Monorail hoist for bulkhead gate, electric wire rope, 

motorized trolley, 5-ton capacity 

08410 1,500 LBS $22.00 $33,000.00 

14 Stoplogs, lifting beam & guides at sleeve valves 

eight bays fo guides, 2 bays of stoplogs (steel) 

08410 152,000 LBS $6.20 $942,400.00 

15 C02 High Pressure Fire Extinguishing System: 

12 - 100# Storage Cylinders wI control panel 

and appurtenances and 400 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

08410 1 L.S. $39,000.00 $39,000.00 

16 Fire Suppression System: 

3 Fire hose reels w/1 00 feet of hose 

12 - Portable hand-held 20# extinguishers 

2,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

08410 1 L.S. $55,000.00 $55,000.00 

17 Unit Cooling Water System: 

2 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

1,000 Ibs. of type K copper tubing, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 1 L.S. $150,000.00 $150,000.00 

18 Lubricating Oil System: 08410 1 L.S. 

2- 500 gal carbon steel storage tanks 

1 -10 gpm @ 100 psi oil pump 

1 - lube oil filter 

1,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

$22,000.00 $22,000.00 

Sheet Subtotal $2,894,750.00 

QUANTITIES PRICES 
BY Rick Christensen. B Sund 

C Berte, J Grass, Randy Egan (8410) 

CHECKED 

Alex Ritt (8410) 
BY~' 
Lonnie Zlom e 0) 

CHf' 

DATE PREPARED 

5/3104. 6/03/08 

PEER REVIEW DATEPREP~i~ 
~'yJOg 

PEER REVIEW 

,bfJC/ Ot/- f.} f' - 0 i 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 13 OF 18

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE:WID8170IESnSpreaasneet\1BlaCk RocK-vvymerltllaCK KOCk -

Estimate WorksheetslMPLI{Black Rock Ouflow_Most Probable 
Low 060608.xlsjSummary 

~Inal Cost 

>
>-z 
z:;) 
<to 
-'0 
0..0 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

<t 

19 Compressed Air System: 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 100 cfm air dryer 

500 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

D8410 1 L.S. $55,000.00 $55,000.00 

20 Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

750 Ibs. of type K copper tubing, valves & fittings 

D8410 1 L.S. $110,000.00 $110,000.00 

21 Gravity Drainage System: 

12 - Floor drains, cast iron 

5,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

D8410 1 L.S. $55,000.00 $55,000.00 

22 Plant Unwatering System: 

2· Vertical turbine type sump pump, 500 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,000 Ibs. of type K copper tube, valves & fittings 

3,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

D8410 1 each $77,000.00 $77,000.00 

23 Domestic Water and Sanitary Waste System: 

2 • Water Closets 

1 - Urinal 

2 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

400 Ibs. of type K copper tubing, valves & fittings 

D8410 1 each $55,000.00 $55,000.00 

Sheet Subtotal $352,000.00 

QUANTITIES PRICES 

BY 

J Grass, Randy Egan (8410) 

CHECKED 

Alex Ritt (8410) 
BY c >~~ 
Lonnie Zlomke 

CH{"'~1
j/ i ' 

DATE PREPARED 

5/27104,6/03/08 

PEER REVIEW DATE PREPARED 

'6fL/I,.:,ff; 

PE 
, 
REVIEW 

~ of- ,,-f. \)~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 14 OF 18 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
FILE: H:\LJIJ IU\t:;:, \;:,preadsneet\ltJlacK Kock-Wymer\tJlacK Kock  Inall-OSl 

Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Black Rock Outlet Facility - Mechanical Low 060608.xls)Summary 

f
f-Z 
Z::>
:30
o..tl DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

« 

Heating, Ventilating, and Air Conditioning D8410 1 L.S. $1,500,000.00 $1,500,000.00 

Unmanned air cooled plant. 

OA temp 95 degrees F. 

Plant· Mechanical Subtotal $71,485,762.00 

QUANTITIES PRICES 
BY CHECKED 

BY "~~ Paul Schlein, Mike Weems (8410) Alex Ritt (8410) Lonn.eZlom e 7 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

~ d'~ O~·-~ ~6/1/04,6/03/08 C(;JyJo'is 

http:71,485,762.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:lUll"! IU\t:~ preaaSreetllblaCK KocK-vvymerlblaCK OCK - Ina FILE: 

Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Black Rock Outlet Facility - Electrical Low 060608.xls]Summary 

:2 
w 
t: 
> DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
<{ 
D.. 

1 Electrical Generator (F&I) 08430 1 EA $10,000,000 $10,000,000.00 

25,000 kVA, 6,900 volts, 3-phase, 60 Hz 

276.9 rpm, 95 % power factor 

Vertical, synchronous machine 

Static excitation system & voltage regulator 

Plant Grounding System (F&I) 08430 

2 Ground rods, 10ft, 3/4" dia, copper-clad 30 EA $240.00 $7,200.00 

Stranded bare-copper conductor: 

3 250 MCM 1,200 LF $12.00 $14,400.00 

4 4/0 AWG 800 LF $11.50 $9,200.00 

5 2/0 AWG 500 LF $7.80 $3,900.00
I 

6 4AWG 800 LF $3.10 $2,480.00 

. Generator Bus & Metal-Enclosed Switchgear (F&I) 08430 

7 Generator isolated phase bus: 250 LF $1,600.00 $400,000.00 

15 kV, 3000 amperes, 3-phase, 60 Hz 

8 Generator power circuit breaker: 1 EA $800,000 $800,000.00 

15 kV, 3000 amperes, 3-phase, vacuum type 

9 Station-service fused interrupter switch: 1 EA $33,000.00 $33,000.00 

15 kV, 600 ampere, 3-phase, wi power fuses 

Generator Control Equipment (F&I) 08430 

10 Ouplex control switchboard for operation of the 1 EA $800,000 $800,000.00 

generator 

Sheet Subtotal $12,070,180.00 

QUANTITIES PRICES 
BY CHECKED BY~ CHECKEJjt~1 
Mike Schuh (8430) Cory Maurer (8430) Lonme m ) 'p 
DATE PREPARED PEER REVIEW DATE PREPARED JI PEER REVIEW 

of]- 0.)- \~ 5/22/08 George Girgis (8430) <3/ll 0«; ~
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FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:I081701EST\: preaifsneet\1Black KocK-wymerlt:llaCK KOCI<. - Final FILE: 
Cost Estimate WorksheetslMPLI[Black Rock Outlaw_Most Probable 

Black Rock Outlet Facility - Electrical Low 060608.xls]Summary 

>- ::;:
>--z UJz:::> t::

CODE QUANTITY UNIT UNIT PRICE AMOUNT :58 DESCRIPTION >O-u <{ 
<{ D-

Plant Battery System (F&I) 08430 

11 125 volt, 300 ampere-hour, lead-acid battery 1 EA $27,000.00 $27,000.00 

12 Battery chargers 2 EA $8,800.00 $17,600.00 

13 DC distribution panelboard, 100 ampere mains, 1 EA $13,500.00 $13,500.00 

and molded-case circuit breakers 

Plant Station-Service Equipment (F&I) 08430 

Indoor secondary unit substation with following 

features: 

14 Dry-type transformer, 6.9 kV-480Y/277, 1500 kVA 1 EA $60,000.00 $60,000.00 

15 480 volt power-circuit breakers, 600 amperes 5 EA $4,400.00 $22,000.00 

Building Lighting System (F&I) 08430 

Interior luminaires 

16 High bay, high-pressure sodium, 400 Watt 24 EA $770.00 $18,480.00 

480 volt, 1-phase 

17 4 foot fluorescent lighting fixtures, 2 lamps 36 EA $250.00 $9,000.00 

18 Emergency lighting system 1 LS $4,000.00 $4,000.00 

Exterior luminaires 

19 High-pressure sodium, wall-mounted, outdoor type 12 EA $440.00 $5,280.00 

70 watt, 120 volt 

20 Building Fire Detection & Alarm System (F&I) 08430 1 LS $165,000 $165,000.00 

Distribution Panelboards (F&I) 08430 

21 480-volts, 3-phase, 400 ampere bus, indoor type 2 EA $11,000.00 $22,000.00 

with 12 molded-case circuit breakers 

Motor Control Center (F&I) 08430 

22 480 volts, 3-phase, 1600 ampere main bus 1 EA $210,000 $210,000.00 

Six 20 inch wide sections 

Sheet Subtotal $573,860.00 / 

QUANTITIES PRICES 

BY CHECKED BY ~-::1 CHEC}<' 
t Mike Schuh (8430) Cory Maurer (8430) Lonnie Zlom e ( 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

oj, o...r .~ 5122108 George Girgis (8430) ~/ '6NJ\~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 17 OF 18-  - -

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:lD8170lEST FILE: 

Cost Estimate W
Low 060608.xlsjSummary 

preadsheetl1BlaCk RocK-vvymeT\tlIaCK KOCK - rlnal 
orksheetslMPLI[Black Rock Outlaw_Most Probable 

>
>-z z::J 
:58 
"-u 

-< 

::<
LU

'=
>-< 
"

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Insulated Conductors (F&I) 

15 kV shielded power cable: 

D8430 

23 4AWG 

600-volt single-conductor, stranded-copper: 

300 FT $24.00 $7,200.00 

24 12AWG 6,000 FT $1.00 $6,000.00 

25 10AWG 4,000 FT $1.30 $5,200.00 

26 6AWG 1,000 FT $2.70 $2,700.00 

27 4AWG 1,000 FT $3.70 $3,700.00 

28 1/0 AWG 600 FT $6.00 $3,600.00 

29 4/0 AWG 

600-volt multi-conductor control cable: 

600 FT $4.10 $2,460.00 

30 9 conductor 14 AWG 1,500 FT $2.70 $4,050.00 

31 12 conductor 14 AWG 2,000 FT $3.40 $6,800.00 

32 5 conductor 10 AWG 2,000 FT $3.10 $6,200.00 

Conduit System (F&I) 

Rigid steel conduit: 

D8430 

33 1 inch 1,000 FT $21.00 $21,000.00 

34 1 1/2 inch 500 FT $27.00 $13,500.00 

35 2 inch 600 FT $34.00 $20,400.00 

36 2 1/2 inch 

Plastic-coated rigid steel: 

350 FT $52.00 $18,200.00 

37 2 inch 750 FT $52.00 $39,000.00 

Plant - Electrical Subtotal $12,804,050.00 

QUANTITIES PRICES 

BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

BY 

Lonnre
~q-5 

'YII 
CHEC,fJ 

DATE PREPARED 

5122/08 

PEER REVIEW 

George Girgis (8430) 

DATE PREPARe~ / 

8/l l O~ 
PEER REVIEW 

Ln.. () g , OJ', ,'1 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Low Cost Estimate 

Black Rock Outlet Facility - Incoming Power 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
FILE: H:\Ut!l (U\C:'; I preiiOsflee1lTBfaaKocK-wymef\l:SlaCK Kock - Final 

Cost Estimate WorksheetslMPLI[Black Rock Ouflow_Most Probable 
Low 060608.xls]Summary 

f
f-z 
z:>
:.'.i8 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-u 

<{ 

Switchyard 

Furnish and Install: 

Oil-filled power transformer 

30 MVA; 34.5-6.9kV, 3-phase 

08430 EA $490,000 $490,000.00 

2 F&I 34.5-KV PRIMARY UNIT SUBSTATION: 

'INCOMING 34.SKV SECTION/BUS/INTERRUPTER 

'OUTGOING 6.9KV SECTION/BUS/INTERRUPTER 

'SURGE ARRESTORS, 30KV 

08430 EA $410,000 $410,000.00 

Tap at existing 34.5-kV line 

Furnish and Install: 

3 Wood-pole tap structure 08430 EA $9,800.00 $9,800.00 

4 Construct Transmission Line (By Others) 

Assume 1000 feet of transmission line from 

existing 34.S-kV line 

wood poles, 1115 AWG conductor 

08430 1,000 FT $44.00 $44,000.00 

Switchyard & Transmission Line Subtotal $953,800.00 

QUANTITIES PRICES 

BY 

Lisa Gamuciello (8430) 

CHECKED 

Cory Maurer (8430) 

BY ~ 5" 
L'Ofiii~8y'O) 

CHe:tf1 

DATE PREPARED 

5114108 

PEER REVIEW 

George Girgis (8430) 

DATE PREPARED I 

S III I bY; 
PEER REVIEW 

~ (Jd'~S/vt 

/ 

r r 



2 ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 1 OF 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Delivery System - Option 1 Pipeline 
Most Probable Low Cost Estimate 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: :lUO fUll::;:' , l;:,preaUSlleell IOlaCK OCK ymerlolaCK OCK - Ina 

Cost Estimate WorksheetslMPLI[Black Rock SunnysideDelivery-Most 
Probable Low 060608.xlsjSS Delivery Option1 

I
I-z 
z::>
:58 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-0 

<{ 

12 ft. Dia. Steel Delivery Pipe 

1 Clearing and grubbing PN3440 93 ACRES $3,200.00 $297,600.00 

2 Excavation (common) 08120 907,400 CY $2.40 $2,177,760.00 

3 Excavation (rock) 08120 132,600 CY $19.00 $2,519,400.00 

4 Soil cement bedding 7,840 CY $120.00 $940,800.00 

5 Placing and compacting backfill 890,000 CY $6.10 $5,429,000.00 

6 12 ft. dia. steel pipe, A572 GR 60 steel 62,000,000 LBS $2.20 $136,400,000.00 

Check Structure on Sunnyside Canal PN3440 

7 Structural excavation (common) 1,060 CY $16.50 $17,490.00 

8 Placing and compacting backfill 750 CY $29.00 $21,750.00 

9 Concrete in structures 250 CY $1,200.00 $300,000.00 

10 Langemann gates (26ft. long x 10ft. tall) 2 EA $220,000.00 $440,000.00 

Sunnyside Upstream Delivery Pipe PN3440 

11 Pumping plant (pump, structure, elec.) 1 LS $750,000.00 $750,000.00 

12 Excavation, pipe (common) 40,500 CY $3.30 $133,650.00 

13 Placing and compacting backfill 39,500 CY $5.70 $225,150.00 

14 PVC pipe (diameter varies 18-inch to 6-inch) 1 LS $450,000.00 $450,000.00 

Sheet Subtotal $150,102,600.00 

QUANTITIES PRICES 
BY Dick LaFond (8120) 

Guy Grooms (PN-3444) 

CHECKED S. Montague (PN-3440) 

Brad VanOtterloo (8120) 

BY 2~c)./e . 
Jeffw&riJtfj,)O) ~73'1 IDX 

CHEft<ED 

0. k ~ 
DATE PREPARED 

12101 /04 6/6/06 

PEER REVIEW DATE PREPARED 

7/31/2008 
PEER ~ 0 ~ • V \ ~ • ~ 



--

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Delivery System - Option 1 Pipeline 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IU1l1 fUlt::::> , I::>preaosneelll tHaCK KocK-vvymentslaCK KQCK - rlnal 
Cost Estimate WorksheetslMPI[Black Rock SunnysideDelivery_Most 
Probable 060208 Rev.xlsjSS Delivery Option1 

>- ::;:
>-z LUz:::l t::50 > CODE QUANTITY UNIT UNIT PRICE AMOUNTDESCRIPTION
a.tl «a.« 

Subtotal 

Mobilization 

Subtotal with mobilization 

-

Escalation During Construction 

Subtotal with mobilization and escalation 

Design Contingencies 

.. 

CONTRACT COST 

Construction Contingencies 

FIELD COST 

.. 

Non-Contract Costs ** 

CONSTRUCTION COST 

$150,102,600.00 
... 

(+/-)5% $7,500,000.00 

$157,602,600.00 

_ ..-

(+/-)0% $0.00 

$157,602,600.00
1

-

15% (+/-) $22,397,400.00 

$180,000,000.00 

-

15% (+/-) $ 30,000,000.00 
..  -

$210,000,000.00 ~ 

- 1
(+/-)20% $40,000,000.00 

$250,000,000.00 
- .... 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

I L I I I 
** Land Acquisition Costs of $486,000 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 
BY CHECKED CHECKED ((( ~ \. ~BY ( d-&:.. ct/ryi,,) iJi-,0?:;1 (:::> g,Guy Grooms (PN-3444) Steve Montague (PN-3440) Jeff M~ [81'70) 

PEER REVIEW /DATE PREPARED PEER REVIEW DATE PREPARED 
~/

Dec-04 gLJ~:.JDg 
~----------------------~----------------------~----

http:250,000,000.00
http:40,000,000.00
http:210,000,000.00
http:30,000,000.00
http:180,000,000.00
http:22,397,400.00
http:157,602,600.00
http:157,602,600.00
http:7,500,000.00
http:150,102,600.00


BUREAU OF RECLAMAnON ESTIMATE WORKSHEET SHEET 1 OF _'5

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Summary REGION PN IPRICE LEVEL: Apr-07 
:lVOI IV""". "'preaosneetllolaCK KocK-wymer\olaCK KOCK - 1031 Lost 

FILE: 
Estimate Worksheets\MPLlfBlack Rock SunnysidePP .Most Probable 

Summary Sheet Low 060608.xlsjSitework 

:;: 
Ul ~~ t:: 

..l U > DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0.. U «« 0.. 

Sitework Subtotal $2,513,378.00 

Structural & Architectural Subtotal $9,093,635.00 

Mechanical Subtotal $25,552,248.00 

Electrical Subtotal $13,829,600.00 

Switchyard & Transmission Line Subtotal $1,573,000.00 

1----
Subtotal $52,561,861.00 ~ 

Mobilization 5% (+/-) $2,600,000.00 

Subtotal with mobilization $55,161,861.00 

Escalation during construction 0% (+/-) $0.00 

Subtotal with mobilization and escalation $ 55,161,861.00 

Design Contingencies 10% (+/-) $5,838,139.00 

CONTRACT COST $61,000,000.00 

Construction Contingencies 15% (+/-) $ 9,000,000.00 

FIELD COST $70,000,000.00 

Non-Contract Costs ** 20% (+/-) $14,000,000.00 

CONSTRUCTION COST $84,000,000.00 

~-,-

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

** Land Acquisition Costs of $27,000 associated with these features are included in the Non-Contract Costs. 
-

1----

- - -
f--

--- -

--

QUANTITIES PRICES 
BY CHECKED BY GregAkins&~ CHECKED 

Design Team Design Team Lonnie Zlomk Ll>' ? ~ 
DATE PREPARED PEER REVIEW DATE PREPARED ~ PEER~~ 
6/6108 Biz/fOB 



BUREAU OF RECLAMATION 	 ESTIMATE WORKSHEET SHEET 2 OF 15 

FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:\Ul:f {U\t:~1 preaasrfe8llTBfaCl< oCK-vvyment:llaCK KOCK - t-Inal

FILE: Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Plant - Civil Probable Low 060608.xlsjSummary 

I 

I-z 

z::>
:'50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT a..tl 

« 

-

Access Road (60 ft of 24ft wide bituminous surface): 

I 
1 Clear roadway alignment 
 08120 1,440 	 SF $1.20 $1,728.00

I·· -- ----

2 
Furnish and place base course material (9-inch depth) ,D8120 75 TONS $28.00 $2,100.00 _. 	 -

3 Furnish and place asphalt concrete(6-inch depth) 08120 55 TONS $145.00 $7,975.00 
1 -

- . 	 ---- 

... 	 _. I -

Service Yard (6" asphalt concrete surface) 
---- - -- .... . ---- I - - -- --

Assume T.O Ground= T.O Yard= EI 894.5 
-- -- - -

4 Strip and clear pumping plant site to1foot depth 08120 3,500 CY $2.90 $10,150.00 
-- - . 

5 Common excavation to Yard (2:50% Strip & Clear) 08120 1,800 CY $11.50 $20,700.00 
-

6 Place and compact embankment for yard (50% Exc.) 08120 900 $19.00 $17,100.00 
- _. . CY ... -

7 Furnish and place base course material (6-inch)_ 08120 3,600 TONS $27.00 $97,200.00 
- --- -

8 Furnish and place asphalt concrete (6-inch) 08120 4,000 TONS $94.00 $376,000.00 
- - -

9 Furnish and install 7-foot chain link fence for PP Yard 08120 1,400 LF $24.00 $33,600.00 

10 Furnish and install 7-footx 24-foot access gCltes 08120 3 EA $4,200.00 $12,600.00 
-- - -

- - --- - .... -	 ------ . 
1 

- ----

Diversion During Construction: _. - ---- _. - ------ -

Assume need to pass 900ds canal flow during 
- -- --

construction. Assume loael borrow. 
1 

Assume no dewwatering required. 
- - _. 

11 Construct U/S& O/S earth cofferdams. (Height=15 tt) 08120 2,000 CY $29.00 $58,000.00 

12 F&I impervious geomembrane on cofferdams. 08120 350 SY $19.50 $6,825.00 
... 

13 F&I three 9-tt dia. X .138-in galv., corrugated metal pipes 08120 1,000 	 LF $610.00 $610,000.00 

btwn cofferdams. WtlFt= 210 Ibs/tt. 

14 Remove cofferdams and diversion structures 08120 1 LS $80,000.00 $80,000.00 

Sheet SUbtotal $1,333,978.00 

QUANTITIES PRICES 

BY Dick Lafond (8120) CHECKED BY II CHECK~ 23/t3 /~& 
Brad VanOtterloo (8120) Mike O'Shea/Dick LaFond (8120) Greg Akins (8170) ~t1~ ~ . / 

DATE PREPARED PEER REVIEW DATE PREP~RED '-( PEER Rf';IEW 

5/15/04, 6/6/08 s:s I {S/08 V j;7r:1../ 

http:1,333,978.00
http:80,000.00
http:80,000.00
http:610,000.00
http:6,825.00
http:58,000.00
http:12,600.00
http:4,200.00
http:33,600.00
http:376,000.00
http:97,200.00
http:17,100.00
http:20,700.00
http:10,150.00
http:7,975.00
http:2,100.00
http:1,728.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET -3 OF - -15 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
H:IJ)~170IEST\Spreadsheet\IBlack Rock-WymerIBlack Rock - Fmal Cost FILE: 
Estimate WorksheetslMPLllBlack Rock SunnysidePP _Most Probable 

Plant - Civil Low 060608.xlslSitework 

::'. w ~~ t:: 
...l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0.. U ~ 

~ 0.. 

Tailrace Channel (Unlined) 

Assume T.O. Rock El. 875 

Assume local wasting of excess excavated material. 

15 Common excavation for tailrace channel 08120 4,600 CY $8.80 $40,480.00 

16 Rock excavation for tailrace channel (drill and shoot) 08120 1,100 CY $26.00 $28,600.00 

17 Furnish and place riprap bedding (1-ft depth) 08120 700 CY $56.00 $39,200.00 

18 Furnish and place riprap (2-ft depth) 08120 1,400 CY $37.00 $51,800.00 

Structural Excavation and Backfill 

Assume T. 0 Rock El. 875.0 

Assume local wasting of excess excavated material. 

19 Common excavation for structures 08120 17,300 CY $9.20 $159,160.00 

20 Rock excavation for structures (drill & shoot) 08120 14,350 CY $22.00 $315,700.00 

21 Furnish backfill for structures (reuse excavation) 08120 6,200 CY $2.20 $13,640.00 

22 Place backfill around structures 08120 6,200 CY $7.80 $48,360.00 

23 Compact backfill around structures 08120 6,200 CY $16.50 $102,300.00 

Pipe Trench Excavation and Backfill 

24 Common excavation for pipe in Service Yard 08120 9,300 CY $8.20 $76,260.00 

25 Rock Excavation for pipe in Service Yard 08120 950 CY $27.00 $25,650.00 

26 Furnish, place, & compact backfill for pipe (local) 08120 7,350 CY $29.00 $213,150.00 

27 Furnish & place soil cement for pipe 08120 525 CY $124.00 $65,100.00 

------

f-

-

~- ------ r

---- ------ -,------------ -- ---

- ----

f----- -------- ---,-~---- -~ 

r-- - 1---. -~ 

--
Sitework Subtotal $2,513,378.00 

QUANTITIES PRICES 
BY Dick Lafond (8120) CHECKED BY~ CH~ 

Brad VanOtterloo (8120) Mike O'Shea/Dick LaFond (8120) Gre kin 170) 

DATE PREPARED PEER REVIEW DATE PREPARED P~VI~ 
51l5A14,616108 g(ZC/0 8 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

I 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate 

Plant - Structural & Architectural 

DESCRIPTION 

STRUCTURAL 

Construct Concrete Tailrace Structure 

1 Furnish, form, and place reinforced concrete 

2 Furnish and place concrete reinforcement. 

Assume 130 #/CY 

3 FlJrnish and handle cement (.282T/CY) 

Construct Powerplant Substructure 

4 Furnish, form, and place reinforced concrete 

5 Furnish and place concrete reinforcement. 

Assume 110 #/CY 

6 Furnish and handle cement (.282T/CY) 

7 Construct Powerplant Superstructure __ 

72.5-ft x 62-ft x 37-ft high superstructure 

Structural steel superstructure with CMU walls. 

Stepped columns for 125T crane support 

Bullt-up roof on metal roof deck. 

-

Construct Byapss Substructure 

8 Furnish, form, and place reinforced concrete 

9 Furnish and place concrete reinforcement. 

Assume 120 #/CY 

10 Furnish and handle cement (.282T/CY) 

11 Construct Bypass Superstructure 

74.0-ft x 37-ft x 16-ft high superstructure 

--

Built-up roof on metal roof deck supported by open 

BY 

Dick LaFond (8120) 

DATE PREPARED 

5/15/04,6/6/08 

web joists. CMU bearing walls. No crane. 

Sheet Subtotal 

QUANTITIES 

CHECKED 

Mike O'Shea/ Brad VanOtterloo (8120) 

PEER REVIEW 

-

-

-

-

-

-

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
r:IIJ8I/Ulc:> preaastleemBfaCK KocK-wymeIlOlacI\ "OCI\ - Ina 

Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xlslSummary 

CODE QUANTITY UNIT UNIT PRICE 

--- -

- - -

08120 560 CY $930.00 

08120 72,800 LBS $1.70 

-

.D8120 158 TONS $125.00 
- -

- --- -

- - --- -

- - -

08120 2,830 CY $700.00 
-

08120 311,300 LBS $1.60 

- -

08120 800 TONS $140.00 
--

--- - - -

08120 4,500 SF $220.00 
- --- - -

- -

- - - -

-- - -- ---

- - I

08120 3,040 CY $700.00 

08120 334,400 LBS $1.60 
I 

08120 860 TONS $123.00 

08120 2,740 SF $220.00 

PRICES 

BY~.~ 
Greg k\ns ({nO) 

DATE PREPARED, 

g/l.SIe:E 

AMOUNT 

-

-

$520,800.00 
-

$123,760.00 

$19,750.00 

-

$1,981,000.00 

$498,080.00 

-

$112,000.00 

$990,000.00 

- -

-

$2,128,000.00 

$535,040.00 

$105,780.00 

$602,800.00 

$7,617,010.00 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate 

Plant - Structural & Architectural 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:IUtll/Ult:::> I' preaasneen11:llacK KocK-wymer\l:llaCk Kock - Flna 
Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xlsjSummary 

I
I-Z 
z:;)

:50 
"-23« 

DESCRIPTION 

STRUCTURAL (cont.) 

Construct Pipe Encasements 

COOE 

-

I 

QUANTITY UNIT 

- C -

~ 

- -

I - -

UNIT PRICE AMOUNT 

--
12 Furnish, form, and place reinforced concrete 08120 1,050 CY $780.00 $819,000.00 

13 Furnish and place concrete reinforcement. 

Assume 110 #/CY 

08120 115,500 LBS $1.65 
I -

$190,575.00 

14 Furnish and handle cement (.282T/CY) 08120 295 TONS 
I 

$130.00 $38,350.00 

Structural Steel 
1-

c __ --

-

15 Furnish andinstall structural steel(painted): 

I __ Includes crane girder, rail, and hoist frames. 

Does not include typo buildingframework. 

08120 34,000 LBS $7.80 
--- - ---

- -

$265,200.00 

- - -

Miscellaneous Metalwork 
--

16 Furnish and install miscellaneous metalwork 
I 

Includes grating, hatches, ladders, guardrail, and 

cable trays _ 

-

08120 15,000 

- -

LBS $10.00 $150,000.00 

I 
17 Motor-operated, exterior insulated roll-up door 

18' x 20' 

08120 EA $13,500.00 

-

$13,500.00 

Structural &Architectural Subtotal $9,093,635.00 

QUANTITIES PRICES 
BY 
Dick LaFond (8120) 

CHECKED 

Mike O'Shea (8120) 
CHEc; 8113/~8 

DATE PREPARED 

5/15/04 

PEER REVIEW DATE PREPAR}=D I 
g/(~/D& 

PEE~EVIEW ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtll !ult:~ I::>preaas eetlltllaC r<OCI<-VI ymef10.acI< r<OCK - Ina 

FILE: Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Plant - Mechanical Probable Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

--I 
Maj()r Mechanical Equipment 

- --

1 Turbine-Vertical Francis, 40485 Hp 08420 200,000 LBS $22.00 $4,400,000.00 
-

400 rpm, 435 ft. Design Head 
- - - -- -

CF3 18-8 Stainless Runner 5.4' dia. 
- -- - - --

-

- - I 

2 Digital Governor,156,523 ft.-Ibs. 08420 1 EA $500,000 $500,000.00 
- - - - -

150 psi system 

3 Governor Pressure Tank 875 Gal. 08420 7,640 LBS $8.20 $62,648.00 

Look to Flaming Gorge Oil Tank 

- - -- - - - - --

-

- - -

-

-

- -- - - -

Sheet Subtotal $4,962,648.00 

QUANTITIES PRICES 

BY CHECKED 
CHEC2j B/t3/~S 

Toby Turnage (8420) John Brooks (8420) 

DATE PREPARED PEER REVIEW DATE PREPAIjE~, PEER~IEW ~ 
4/14/04; 6/03108 g I l3/o& 



--

--- --

-- --

---- ---

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 

Most Probable Low Cost Estimate 
 WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Ut\ l/U\t::~ I \::>preaasneell11:jlaCK KocK-wymerll:jlaCK KOCK - t-Inal FILE: 
Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 


Plant - Mechanical 
 Probable Low 060608.xlsjSummary 

f  ::;:
f- Z ill
z::J t:~o DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT....JU >a.u a. ~ ~ 

, 
Furnish and install the following: 

Steel Penstock: 


Steel plate used for pipe fabrication: 


ASTM A36: Sy = 36 kpsi 


(All pipe sizes are inside diameters) 


4 
 144" Oia., 2 1/4" wall, L= 252 ft. $4.50 $4,005,000.00 

5 84" Oia., 1 5/16" wall, L= 311 ft. 08420 665,000 LBS $4.50 $2,992,500.00 

-

6 144" Oia., 3/4" wall, L= 132 ft. 08420 155,000 LBS $2.70 $418,500.00 

Stainless Steel Stilling Basin for Sleeve Valves: 


ASTM 316L Stainless steel plate 


-

7 Two - 396" Oia., 1 1/4" waliGylindric~1 tanks 08420 295,000 LBS $16.50 $4,867,500.00 

with baseplates: 


Each tank height = 20 feet 


Total weight for both tanks= 295,000 Ibs. 


1
Sleeve valves with hydraulic operators: 

-

8 Two - 84" Oia. Inlet X 72" Oia. Outlet Valves 08420 140,000 LBS $16.50 $2,310,000.00 

ASTM 316L Stainless steel plate 


Each valve weight = 70,000 


Total weight for both valves = 140,000 Ibs. 


Spherical valves with hydraulic operators: 


9 
 Sleeve valve guard valves 08420 120,000 LBS $11.00 $1,320,000.00 

Two - 60" Oia. Spherical valves with hydraulic operators 

60,000 Ibs. per valve 

Turbine guard valve 


10 
 One - 78" Oia. Spherical valve with hydraulic operator 08420 115,000 LBS $11.00 $1,265,000.00 

115,000 Ibs. per valve 

Sheet Subtotal $17,178,500.00 

QUANTITIES PRICES 
BY CHECKED 

Nathan Nakamoto (8420) Rick Frisz (8420) 

DATE PREPARED DATE PREPARED I PEER(!¢VIEW ~ 
5/6/04 ~f(3, 08 

http:17,178,500.00
http:1,265,000.00
http:1,320,000.00
http:2,310,000.00
http:4,867,500.00
http:418,500.00
http:2,992,500.00
http:4,005,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate 

Plant  Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:\U/:ll (U\t:~ I \~preaasneet\lt:llaCK KocK-vvyment:llaCK KOCK - t-Inal 

Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xls]Summary 

..... 
..... Z 
z::J 
..;0
...JO 
0..0 

..; 

::; 
LU 
t:: 

~ 
0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

r ... - - ---

-

11 Furnishing and installing one 125-Ton 

overhead crane, 50' span 

08410 153,000 LBS $6.70 $1,025,100.00 

- --

12 Furnishing and installing Hydraulic elevator 

capacity = 3500 pounds,travel = 31 ft. 

landings = 3, speed = 100 ftlmin. 
- -

.... 

08410 1 unit $440,000 $440,000.00 

--- I

- - - . .... - -

13 Bulkhead gates and guides at powerplant (steel) 

(assumes two gates) _ 

08410 25,000 
-

---

-

LBS $5.00 $125,000.00 

----- - --- -

14 Two fixed hoists for bulkhead gates, 2-ton capacity 

(each hoist weighs 200 Ibs) __ 

08410 400 LBS $55.00 $22,000.00 

- -- - - --

-

15 Bulkhead gate, liftin beam & guides at sleeve valve 

pipe discharge to canal (steel) 

-

08410 32,000 

- --

LBS $4.50 $144,000.00 

- -

- ----

16 C02 High Pressure Fire Extinguishing System: 

10 - 100# Storage Cylinders wi control panel 

and appurtenances and 300 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

08410 1 
-

- - .. 

L.S. $33,000.00 $33,000.00 
-

-

17 Fire Suppression System: 

3 Fire hose reels wi 100 feet of hose 

12 - Portable hand-held 20# extinguishers 

2,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

08410 L.S. $55,000.00 $55,000.00 

18 Unit Cooling Water System: 

2 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

1,000 Ibs. of type K copper tubing, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 L.S. $143,000.00 $143,000.00 

19 Lubricating Oil System: 

2- 500 gal carbon steel storage tanks 

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

1,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

Sheet Subtotal 

08410 L.S. $22,000.00 $22,000.00 

$2,009,100.00 

QUANTITIES PRICES 
BY Rick Christensen, B Sund 

C Berte, J Grass, Randy Egan (84' 

CHECKED 

Alex Ritt (8410) 

DATE PREPARED 

5/3104, 6/03/08 

PEER REVIEW DATE PREPARED 

<;f(s{o~ 



-- ----- --

- -

- - - -

- ---

- -- -

- -- --

SHEET 9 OF 15ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Study Black Rock Preferred Alternative 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUt!l (UII::~ n:;preaasneemBrack Kock-wymerlt:llack Rock - Final 

Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Plant - Mechanical Probable Low 060608.xls]Summary 

:::; 
UJ 
t:: UNIT PRICE CODE QUANTITY UNIT AMOUNTDESCRIPTION>
if. 

$55,000.00 $55,000.00 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 100 cfm air dryer 

500 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

L.S.0841020 Compressed Air System: 

I··· - 
$110,000.00 $110,000.00 

1 - Service waterpump, 75 gprn @200 ft. of head 

1- Hydropneumatic Tank, 300 gal. 

L.S.0841021 Service Water Systelll: 

---- ..... -

7501bs. of type K coppertubing,valves & fittings 

I 
$55,000.00 

12 - Floor drains, cast iron 

L.S. $55,000.0008410 1_ 22 Gravity Drainage System: 

-

5,000 Ibs. of cast iron hub & spigot, service weight 


soil pipe 

---

- -- - ---- .. . .. 

$77,000.00 

2 - Vertical turbine type sump pump, 500 gpm @50 ft hd 

08410 1 L.S. $77,000.0023 PlantUnwatering System: 

- .. 

1 - Drainage jet type drainage pump 
... 

1,000 Ibs. of type K copper tube, valves & fittings 


3,000 Ibs. of ductile iron, mechanical joint pipe & fitting~ 

-

08410 1 L.S. $55,000.00 $55,000.00 

2 - Water Closets 

1 - Urinal 

2 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 


sewer pipe 


400 Ibs. of type K copper tubing, valves & fittings 


24 Domestic Water and Sanitary Waste System: 

$352,000.00Sheet Subtotal 

PRICESQUANTITIES 
BY ~ "'''5CHECKEDBY 

Lorfnl~ ZIO~ '. 

DATE PREPARED 

Alex Ritt(8410) J Grass, Randy Egan (8410) 

PEER REVIEW PEER(skVIEW ~ 
5/3/04, 6103/08 

http:352,000.00
http:55,000.00
http:55,000.00
http:77,000.00
http:77,000.00
http:55,000.00
http:55,000.00
http:110,000.00
http:110,000.00
http:55,000.00
http:55,000.00


- --

- --

--

-- - --

--

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate 

Plant - Mechanical 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
FILE: H:\UtllfU\t:~ \::ipreaosheet\l t:llacK KocK-Wymer\t:llack RocK - Final 

Cost Estimate WOrKsheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xlsjSummary 

f
f- Z 
Z:::> 
:)0 CODE QUANTITY UNIT UNIT PRICE DESCRIPTION AMOUNTa.tl 

« 

Heating, Ventilating, and Air Conditioning 

Unmanned air cooled BUILDING AND VAULTS 

OA temp95 degrees F. 

08410 1 L.S. $1,050,000.00 $1,050,000.00 
I 

Mechanical Subtotal $25,552,248.00 

QUANTITIES PRICES 
BY 

Paul Schlein/ Mike Weems (8410) 

CHECKED 

Alex Ritt (8410) 

BY~:,,5 
Lo~zfo"fn~ 

DATE PREPARED PEER REVIEW DATE PREPA'E~ I 
5/3/04, 6/03/08 '6/(5/08 

http:25,552,248.00
http:1,050,000.00
http:1,050,000.00
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--

--

- ---

--

----
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--
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BUREAU OF RECLAMATION SHEET 11 OF 15ESTIMATE WORKSHEET 
PROJECT:FEATURE: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-04 
:,uo ru,c:;:> preaus ee I Olac~ oc,,-v' ymec\olac~ t"<OCK - tinaFILE: 

Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Plant - Electrical Probable Low 060608.xlsjSummary 

f 
f-Z
z::l 
<0 
--'0 

< 

-

::; 
ill 
t:: 

DESCRIPTION CODE 

~ 

1 Electrical Generator (F&I) _ 


30,000 kVA, 6,900 volts, 3-phase, 60Hz 


400 rpm, 95 % power factor 


Vertical, synchronous machine 


Static excitation system & voltage regulator 


Plant Grounding System (F&I) 
-

2 __ Ground rods, 10ft, 3/4" dia, copper-clad 

Stranded bare-copper conductor: 


3 250 MCM 


4 4/0 AWG 

... 

5 2/0AWG 

6 4AWG 

Generator Bus & Metal-Enclosed Switchgear (F&I) 

7 Generator isolated phase bus: 

15 kV,~OOOamperes, 3-phase, 60Hz 

8 Generator power circuit breaker: 


15 kV, 30()O amperes, 3-phase, vacuum type 


9 Station-service fused interrupter switch: 


15 kV, 600 ampere, 3-phase, wI power fuses 


Generator Control Equipment (F&I) 

10 Ouplex control switchboard for operation of the 

generator 

08430 

-

08430 
-

-

08430 

-

-

08430 

QUANTITY 

1 

30 

1,200 

800 

500 

800 

-

250 

-

1 

1 

1 

UNIT 

EA 

-

-

EA 

LF,
LF 

LF 

LF 

.... 

-

LF 

EA 
.. 

EA 

f 

EA 

UNIT PRICE AMOUNT 

$11,500,000 $11,500,000.00 

... 

$240.00 $7,200.00 

$12.00 $14,400.00 

$11.50 $9,200.00 
-

$7.70 $3,850.00 

$3.10 $2,480.00 

---_ ... 

$2,000.00 $500,000.00 

$750,000 $750,000.00 

$31,000.00 $31,000.00 

$330,000 $330,000.00 

Sheet Subtotal $13,148,130.00 

QUANTITIES PRICES 
BY CHECKED CHECKED t'l I. I 
Mike Schuh (8430) Cory Maurer (8430) U 0/ 13 1«18 
DATE PREPARED PEER REVIEW DATE PREPA~ED I 

George Girgis (8430) <:61(310& 5/22/08 

http:13,148,130.00
http:330,000.00
http:31,000.00
http:31,000.00
http:750,000.00
http:500,000.00
http:2,000.00
http:2,480.00
http:3,850.00
http:9,200.00
http:14,400.00
http:7,200.00
http:11,500,000.00


-- ---- -

-- -

- - ---

- -
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----

- --

-- --- -

--

- -

- -- -
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 12 OF 15 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate 

Plant - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\Utll IU\!::::> I preaaSneel\lt:SlaCK KocK-vvymef\t:SlaCK KOCK - I-Inal 
Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

-


Plant Station-Service Equipment (F&I) 08430 
----

Indoor secondary unit substation with following 
--

features: 
-

14 Dry-type transformer, 6.9 kV-480Y/277, 1000 kVA 1 EA $57,000.00 $57,000.00
1

15 480 volt power-circuit breakers, 600 amperes 
- -

5 EA $4,200.00 $21,000.00 

-

Building Lighting System (F&I) 08430 

Interior luminaires 

16 High bay,high-pressuresodium, 400 Watt 20 EA $730.00 $14,600.00 
-

480volt, 1-phase 

Emergency lighting system 
--

1 LS $3,900.00 $3,900.0017 

Exterior luminaires 

18 High-pressure sodium, wall-mounted,outdoor type 12 EA $430.00 $5,160.00 

70 watt, 120 volt , 

Building Fire Detection & Alarm System (F&I) 08430 1 LS $155,000.00 $155,000.0019 

Distribution Panelboards (F&I) 08430 

20 480-volts, 3-phase, 400 ampere bus, indoor type 2 EA $11,000.00 $22,000.00 

with molded-case circuit breakers 

Motor Control Center (F&I) 08430 

21 480 volts, 3-phase, 1200 ampere main bus EA $114,000 $114,000.00 

Four 20 inch wide sections 

Sheet Subtotal $448,460.00 

QUANTITIES PRICES 
CHECKED BY /'-~5BY 

Mike Schuh (8430) Cory Maurer (8430) LonMfeZI~e j(tl11# 

DATE PREPARED PEER REVIEW DATE PREPARED I PEE~VIEW ~ 
George Girgis (8430) 8"3/08 5/22/08 





http:448,460.00
http:114,000.00
http:22,000.00
http:11,000.00
http:155,000.00
http:155,000.00
http:5,160.00
http:3,900.00
http:3,900.00
http:14,600.00
http:21,000.00
http:4,200.00
http:57,000.00
http:57,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 13 - OF - 15
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Low Cost Estimate 

Plant - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IlJ5 17UIES r preadsheetl1 BlaCK ~ocK-wymemjlaCK ~OCK - rlnal 
Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xlsjSummarv 

f-
f- Z 
z::l 
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::;:
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~ 
<{ 
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DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT

- - -

- -

Insulated Conductors (F&I) 

15 kV shielded power cable: 

8430 
---

22 4AWG 
- -

600-volt single-conductor, stranded-copper: 
- - - --

-

200 FT $8.60 $1,720.00 

23 12AWG 6,000 FT $1.00 $6,000.00 

24 10AWG 4,000 FT $1.30 $5,200.00 

25 6AWG 
- - - -

1,000 FT $2.70 $2,700.00 

26 4AWG 
- -

1,000 
-

FT $3.70 $3,700.00 

27 1/0AWG 
-

600 FT 
I 

$5.90 $3,540.00 

28 4/0AWG 600 FT $4.00 $2,400.00 

600-volt multi-conductor control cable: 
-- --

-

29 9 conductor 14 AWG 1,500 FT $2.70 $4,050.00 

30 12 conductor 14 AWG 
- - -

2,000 FT $3.40 $6,800.00 

31 5 conductor 10 AWG 
- -

Conduit System (F&I) 

Rigid steel conduit: 

- ----

-

8430 

2,000 

-

FT 

-

-
$3.10 $6,200.00 

- - -

32 1 inch 800 FT $20.00 $16,000.00 

33 1 1/2 inch 500 FT $27.00 $13,500.00 

34 2 inch 500 FT $34.00 $17,000.00 

35 21/2 inch 350 FT $51.00 $17,850.00 

Plastic-coated rigid steel: 

36 2 inch 750 FT $51.00 $38,250.00 

Sheet Subtotal $144,910.00 

QUANTITIES PRICES 

BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 
B~/~~ 
lJOwrle 'C1V\"M~\-o 7)1) '\ 

CHE~ 8f3/~9
DATE PREPARED 

5122108 

PEER REVIEW 

George Girgis (8430) 

DATE PREPARED 

g/(s, 
I 

OJ> 
PEEJ6lEVIEW ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Plant - Electrical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUl:ll rUI!::::> I preadsheetlll::1lack Rock-wymerlBlaCK KOCK - t-Inal 

Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP_Most 
Probable Low 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

. 

... 

37 

40 

41 

.. 

42 

Bypass Structure Electrical System 

Service Equipment (F&I) 

Distribution panelboard, indoor type 

480 volts, 3-phase, 225 ampere bus, 

with molded-case circuit breakers 

Transformer load center 

15 kVA, 1-phase, 4?0-240/120 

Combination Motor Starters (F&I) 

NEMA size 2 non-reversing contactor, 

480-120 volt control transformer 

NEMA type 12 enclosure __ _ 

Building Lighting System (F&I) 

Interior luminaires 

Fluorescent fixtures with two 4 foot lamps 

.. 

-

r 

08430 

08430 

-

08430 

, 1 

1 

- -

6 

8 

-

.... 

EA 

- -

EA 

- - __ 

-

- - -

EA 

-

-

EA 

--

-

$23,000.00 $23,000.00
-

I 

$11,500.00 $11,500.00 

c .. _ - - --- -

- -- 

$7,300.00 $43,800.00 

-

- - -

--- - - -

- -

$240.00 $1,920.00 

43 

Exterior luminaires 

High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 

6 EA $430.00 $2,580.00 

44 

45 

46 

Insulated Conductors (F&I) 

600 volt, single-conductor, stranded copper 

12 AWG 

10 AWG 

8AWG 

08430 

600 FT $1.00 $600.00 

400 FT $1.30 $520.00 

100 FT $1.80 $180.00 

47 

Conduit System (F&I) 

Rigid steel conduit 

1 inch 

08430 

200 FT $20.00 $4,000.00 

Electrical Subtotal $13,829,600.00 

QUANTITIES PRICES 
BY 
Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 15 OF 15

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 

Plant - Incoming Power 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll {Ult::::; I preaaSheetllt:Slack Rock-wymer\t:Slack Rock - Flna 

Cost Estimate WorksheetslMPLI[Black Rock SunnysidePP _Most 
Probable Low 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

1 

Switchyard 

- - - -

Furnish and Install: 

Oil-filled, conservator-type power transformer 

40 MVA; 69-6.9kV, 3-phase 

08430 1 EA 

- -

-

$850,000 

-

-

$850,000.00 

-

2 

3 

-

4 

69-kV disconnect switches, 1200 amp, 3-phase 08430 
--

69-kV circuit breakers, 1200 amp, 3-phase 08430 
- - -

- -- --

-

- -

Tap at existing 69-kV line 
-

- - - -

Furnish and Install: 
- - - - - - ----

-

-

- -

69-kV disconnect switches, 1200 amp, 3-phase 08430 

2 EA $37,000.00 

-

1 EA $210,000 
--

- -

-

----

- - -

- -

- --

2 EA $37,000.00 

$74,000.00 

$210,000.00 

-

- -

$74,000.00 

I 
5 69-kV circuit breakers, 1200 am~, 3-phase 08430 1 EA $210,000 

-

$210,000.00 
- -

-

6 Construct Transmission Line (By Others) 08430 

Assume 1 mile of transmission line from 

existing 69-kV line to the southwest 

wood poles, 795 AWG conductor 

1 MILES $155,000 $155,000.00 

SWitchyard & Transmission Line Subtotal $1,573,000.00 

QUANTITIES PRICES 
BY 

lisa Gamuciello (8430) 

CHECKED 

Cory Maurer (8430) 

DATE PREPARED 

5/14/2008 

PEER REVIEW 

George Girgis (8430) 

DATE PREP~RED I 
<6/(.5/ 0 Ci( 

PEER RijlEW~ 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

Black Rock Alternative 


Most Probable (MP) Field Cost Estimate
 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary REGION: PN IPRICE LEVEL: Apr-07 

FILE: HID817olEsnSpreadsheet\1Black Rock-Wymer\Black Rock - Final Cost 
Estimate WorksheetslMPI[Black Rock Inflow_Most Probable_060208 

Summary Sheet 1 of 1 Rev.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Intake and Pumping Plant on Priest Rapids Reservoir 

Design Flow capacity: 3,500 cfs 

All Tunnel Option to Black Rock Reservoir 

Intake - Civil/Structural Subtotal $76,780,355.00 

Intake - Mechanical/Electrical Subtotal $14,727,541.00 

Plant - Civil/Structural Subtotal $102,143,580.00 

Plant - Mechanical Subtotal $131,615,300.00 

Plant - Electrical Subtotal $7,564,970.00 

Switchyard & Transmission Line Subtotal $29,896,050.00 

Discharge (All Tunnel) - Subtotal $348,257,760.00 

Subtotal $710,985,556.00 

Mobilization 5% (+/-) $36,000,000.00 

Subtotal with mobilization $746,985,556.00 

Escalation During Construction 0% (+/-) $0.00 

Subtotal with mobilization and escalation $746,985,556.00 

Design Contingencies 10% (+/-) $73,014,444.00 

CONTRACT COST $820,000,000.00 

Construction Contingencies 25% (+/-) $230,000,000.00 

FIELD COST $1,050,000,000.00 

Non-Contract Costs ** 25% (+/-) $250,000,000.00 

CONSTRUCTION COST $1,300,000,000.00 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

I I I I I 
... Land Acquisition Costs of $21 ,875 associated with these features are included in the Non-Contract Costs. 

QUANTITIES , PRICES 

BY CHECKED BY qY'MOrri~~ I0'I/Design Team Design Team L Zlomk_ t, : 

DATE PREPARED PEER REVIEW DATE PREPARED PEf~w 
6/2/08 ~ ~ 1(.).10)<:: 



BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Intake - Civil/Structural 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP IESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:\Utll fUlvommOnlJMornSll:SlaCK KOCK - vOSt vvorKSneetS Trom 
Designers\(Black Rock Inflow_Most Probable_06020B.xlsjPlant
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

CIVIL 

Construct/Remove Cellular Cofferdam around Reservoir Intake 

Assume construct from shore without barge. 

Assume circular cellular cofferdam. 

Length= 380 feet, 32-ft dia. cells, 33 ft high 

Top of cofferdam - EI. 488, Bottom of cofferdam - EI. 455 

Assume top of rock 5-ft below reservoir bottom. I 
Assume do not need to dredge reservoir bottom for wall. 

1 Fumish and install sheet pile walls 08120 

Arbed AS 500-12, 30 psf 

2 Backfill cells with free-draining granular material 08120 

3 Unwater behind cofferdam 08120 

Assume sumps and surface pumps 

Remove Cofferdam 


4 
Remove and stockpile granular material 08120 

5 Extract and salvage sheet pile cutoff wall 08120 

Dewatering Intake and Pumping Plant 

6 Wellpoints about Intake and PP structures 08120 

- Install and remove 130 wellpoints 

- Operate well points approximately 9 months 

- Assume well pOints are jetted in place.. 

- Install wellpoint using 1.5" steel riser pipe w/ 

self jetting wellpoint screen (2" dia typ) 

- Wellpoints are placed at 20 ft centers 20 ft deep 

655 TONS $3,300.00 $2,161,500.00 

11,700 CY $38.00 $444,600.00 

9 MOS $66,000.00 $594,000.00 

11,700 CY $31.00 $362,700.00 

655 TONS $500.00 $327,500.00 

LS $3,400,000.00 $3,400,000.00 

Sheet Subtotal $7,290,300.00 

QUANTITIES PRICES 
BY CHECKED 

Brad VanOtterioo -8120 Dick LaFond (8120) 

DATE PREPARED PEER REVIEW DATE PREPARED 

6/2/0B 

ESTIMATE WORKSHEET 

http:7,290,300.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Intake - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: 
:\U<:> I u\\.-ommomJMorrlS'lt!laCk KOCK - \.-051 arKS eels rom 

Designers\[Black Rock Inflow_Most Probable_060208.xlsjPlant
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

? 

Unwatering Intake and Pumping Plant 

Unwatering at base of rock excavation 

- Furnish and operate sump pumps 

- Operate 10 sump pumps for 9 months 

- Each pump should have a 100 ft lift 

and have a flow of about 5 gpm 

Sheet Subtotal 

08120 LS $590,000.00 $590,000.00 

$590,000.00 

QUANTITIES PRICES 

BY 

Brad VanOtterioo -8120 

CHECKED 

Dick LaFond (8120) 

DATE PREPARED DATE PREPARED 

6/2/08 

PEER REVIEW 



BUREAU OF RECLAMATION SHEET 4 OF 22ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUtilIUI(.;ommOnlJMOrnSIt:SlaCK KOCK -(.;ost VVOf1<sneets Trom 
Designers\[Black Rock Inflow_Most Probable_06020B.xlsJPlant

Intake - Civil/Structural Mechanical 

>
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DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Structural Excavation and Backfill 

Assume dam excavation is all common. 

Assume top 5 feet of excavation is common and the remainder is rock 

Assume stockpile some common material and use for backfill or embankment. 

Waste material deposition covered under Pumping Plant excavation. 

8 Excavation of common materials for structures 

9 Excavation of rock for structures (drill & shoot) 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Furnish & place backfill for structures (assume local borrow 

Place backfill around structures 

Compact backfill around structures 

Roads and Fencing 

Gravel surfacing 

20 ft wide road right side of channel 

12 ft wide road left side of channel 

Safety fencing 

8' chainlink fence 

STRUCTURAL 

Construct Gated Intake and Fishscreen Structure 

Furnish, fonn, and place reinforced concrete (fc=4ksi) 

Furnish and place concrete reinforcement. 

Furnish and handle cement 

Construct Lined Intake Canal 

Furnish, fonn, and place unreinforced concrete 

lining in excavated channel (fc= 3 ksi) 

Furnish and handle cement 

Construct Bypass Pipe 

3 - 54" Oia. steel pipe for fish bypass. 

Mortar line pipe 

Bypass pipe common excavation 

Bypass pipe rock excavation 

Bypass pipe backfill 

Bypass pipe soil cement bedding (100 psi) 

Miscellaneous Metalwork 

Listed under Intake - Mechanical Items 

Intake· Civil/Structural Subtotal 

08140 388,500 

08140 671,700 

08140 35,800 

08140 35,800 

08140 35,800 

2,270 

4,750 

08140 40,150 

08140 6,424,000 

08140 11,325 

08140 2,350 

08140 665 

15,840 

270,000 

130,000 

380,000 

12,000 

CY $7.80 $3,030,300.00 

CY $21.00 $14,105,700.00 

CY $5.00 $179,000.00 

CY $0.00 $0.00 

CY $9.30 $332,940.00 

TONS $57.00 $129,390.00 

LF $38.00 $180,500.00 

CY $570.00 $22,885,500.00 

LBS $1.60 $10,278,400.00 

TONS $155.00 $1,755,375.00 

CY $490.00 $1,151,500.00 

TONS $170.00 $113,050.00 

LF $360.00 $5,702,400.00 

CY $4.00 $1,080,000.00 

CY $25.00 $3,250,000.00 

CY $7.70 $2,926,000.00 

CY $150.00 $1,800,000.00 

$76,780,355.00 

QUANTITIES PRICES 
BY 

Chou Cha 

CHECKED 

David Gesundheit/Anne Pavol (8140) 

PEER REVIEW DATE PREPARED DATE PREPARED 

4/19/04 



SHEET 5 OF 22ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Intake - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:\Utll/U\(.;ommOn\JMornS\t:llaCK r<OCK - VOS1 VVOrKS eelS rom 

Designers\[Black Rock Inflow_Most Probable_060208.xlsjPlant
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical 

1 Furnish and install steel stoplog guides and seats 

(upstream of radial gates) 

08410 13,500 LBS $11.00 $148,500.00 

2 Furnish and install steel trash racks 08410 102,000 LBS $8.10 $826,200.00 

3 Furnish and install one trash rake, rails, supports 

(assume Atlas Polar OT8300 rake) 

08410 21,000 LBS $10.50 $220,500.00 

4 Furnish and install one conveyor, steel 08410 13,000 LBS $10.50 $136,500.00 

5 Furnish and install steel fish screen guides, supports, 

embedded seats, and bypass walls 

08410 360,000 LBS $8.10 $2,916,000.00 

6 Furnish and install fish screens, 10' W x14' H panel 

70 panels + 6 spares 

08410 

Structural steel 106,400 LBS $8.10 $861,840.00 

Stainless steel 106,400 LBS $25.00 $2,660,000.00 

7 Furnish and install barrier panels above fish screens 

10' W x 11' H panels, 70 panels + 6 spares 

08410 

Structural steel 209,000 LBS $5.00. $1,045,000.00 

8 Furnish and install adjustable baffle panels 

10' W x 25' H panels, 70 panels + 6 spares 

08410 

Structural steel 570,000 LBS $5.00 $2,850,000.00 

9 Furnish and install fish screen cleaners with travel rail, 

5 systems with 2 brush cleaner arms per system 

08410 

a. Structural steel 40,000 LBS $6.10 $244,000.00 

b. Stainless steel 2,500 LBS $25.00 $62,500.00 

c.2 Hp motors/gear reducers, with adj. speed 

controllers, and limit switches 

5 UNITS $10,000.00 $50,000.00 

10 Furnish and install water level measuring systems 08410 12 UNITS $15,000.00 $180,000.00 

Sheet Subtotal $12,201,040.00 

QUANTITIES PRICES 

BY 

Rick Christensen/B Sund (8410) 

CHECKED 

Alex Ritt (8410) 

DATE PREPARED 

4/21/2004. 6/2/200i 

PEER REVIEW DATE PREPAlfe.D 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Intake - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:I08170\CommonlJMornslBlaCk KOCK - Gost worKsneets from 

Designersl[Black Rock Inflow_Most Probable_060208.xlsjPlanl
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont) 

11 Furnish and install steel stoplog guides and seats 

(downstream of fish screens) 

12 Furnish and install one set of steel stoplogs for the two 

different size bays with lifting beam 

13 3' wide walkway, steel, safety grating along fish screens 

14 Handrail along each side of fish screen walkway 

Radial Gates in Intake Structure 

Furnish and install two 36.5-ft x 8.5-ft top seal 

radial gates and hoist equipment: 

15 Gate (Weight/gate= 34,650 Ibs) 

16 Embedded metalwork (Weight/bay= 5,000 Ibs) 

17 Hoist operator (Weight/gate operator= 11,300 Ibs) 

18 Motor - 5 hp ( One per gate) 

Furnish and install one 15.0-ft x 8.5-ft top seal 

radial gate and hoist equipment: 

19 Gate (Weight/gate= 20,790 Ibs) 

20 Embedded metalwork (Weight/bay= 3,000 Ibs) 

21 Hoist operator (Weight/gate operator- 6,150 Ibs) 

22 Motor - 3 hp 

Sheet Subtotal 

08410 13,500 LBS $11.00 $148,500.00 

08410 101,000 LBS $4.20 $424,200.00 

08410 19,500 LBS $9.30 $181,350.00 

08410 1,520 LF $61.00 $92,720.00 

08420 

69,120 LBS $9.10 $628,992.00 

10,000 LBS $7.50 $75,000.00 

22,600 LBS $24.00 $542,400.00 

2 EA $880.00 $1,760.00 

08420 

20,790 LBS $9.10 $189,189.00 

3,000 LBS $7.50 $22,500.00 

6,150 LBS $24.00 $147,600.00 

1 EA $860.00 $860.00 

$2,455,071.00 

QUANTITIES PRICES 

BY Rick Christensen/B Sund (8410) 

Peter Hoffman (8420) 

CHECKED 

Alex Ritt (8410) 

DATE PREPARED 

4/21/2004.6/2/2008 

PEER REVIEW DATEPREP~7 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 7 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Intake - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUtll fUI(.;ommOnlJMOrnSltilaCK KOCK - (.;OSI vvorKsneelS trom 
Designers\[Black Rock Inflow_Most Probable_060208.xlsjPlant
Mechanical 

f
f- Z 
Z::> 
«0 
...JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o..u 

« 

ELECTRICAL 

Service Equipment (F&I) 08430 

23 Distribution panelboard. outdoor type 

480 volts. 3-phase with 225 ampere bus 

1 EA $12.000.00 $12.000.00 

24 Outdoor transfmmer load center 

15 kVA. 1-phase. 480-240/120 volt 

1 EA $8.600.00 $8.600.00 

Combination Motor Starters 08430 

25 NEMA size 2 non-reversing contactor. 

480-120 volt control transformer 

NEMA type 4 enclosure 

Insulated Conductors (F&I) 

600-volt. Single-conductor. stranded copper 

6 EA $4.600.00 $27.600.00 

26 12AWG 500 LF $1.10 $550.00 

27 10AWG 200 LF $1.50 $300.00 

28 8AWG 

Conduit System (F&I) 

Rigid steel conduit 

100 LF $1.80 $180.00 

29 1 inch 150 LF $20.00 $3.000.00 

Lighting System (F&I) 08430 

30 High-pressure sodium. pole mounted. outdoor 

70 watt. 120 volt 

6 EA $3.200.00 $19.200.00 

Intake - Mechanical/Electrical Subtotal $14,727,541.00 

QUANTITIES PRICES 
BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 

DATEPRE~ED PEER REVIEW 

~ 11/.11/1)'8 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET B 
~~ 

OF 22 
~ ~ 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Plant - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:\UO rU\,-,ommOnlJIVIOmS\clacK t'lOCK' ,-,os vvOrKSnee S rom 

FILE: 
Designers\[Black Rock Inflow_Most Probable_060208.xlsJPlant· 
Mechanical 

f
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DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Access Road (9.75 miles of 2·lane access road): 

Assume construct access road from SH24 to PP. 

Assume place road along abandoned railroad alignment 

Assume no major excavation or embankment sections. 

1 Clear roadway alignment 08140 45 AC $4,700.00 $211,500.00 

2 Furnish and place base course material (9-inch depth) 08140 96,000 TONS $40.00 $3,840,000.00 

3 Furnish and place asphalt concrete (6-inch depth) 08140 70,000 TONS $92.00 $6,440,000.00 

4 Furnish and install W-beam type guardrail 08140 10,000 LF $95.00 $950,000.00 

5 Furnish and install miscellaneous pipe culverts 

Assume 36-inch-diameter, wtlft= 35#1ft) 

Service Yard (6" asphalt concrete surface) 

08140 1,000 LF $180.00 $180,000.00 

6 Strip and clear pumping plant site to 1 foot depth 08120 15,300 CY $5.90 $90,270.00 

7 Common excavation to Service Yard EI. 505.0 08120 164,000 CY $4.60 $754,400.00 

8 Rock excavation to Service Yard EI. 505.0 08120 208,000 CY $24.00 $4,992,000.00 

9 Place and compact embankment for service yard 08120 19,200 CY $9.20 $176,640.00 

10 Furnish and place base course material (6-inch) 08120 10,000 TONS $41.00 $410,000.00 

11 Furnish and place asphalt concrete (6-inch) 08120 11,000 TONS $99.00 $1,089,000.00 

12 Furnish and install 7-foot chain link fence for PP Yard 08120 3,100 LF $30.00 $93,000.00 

13 Furnish and install 7-foot x 24-foot access gate 

Unwatering/Dewatering During Construction: 

Included in Intake UnwateringlDewatering System. 

Structural Excavation and Backfi" 

Assume all common material excavated under site exca

08120 

vation for yard. 

3 EA $4,700.00 $14,100.00 

14 Excavation of rock for structures (drill & shoot) 08120 200,000 CY $29.00 $5,800,000.00 

15 Furnish backfill for structures (assume local borrow) 08120 40,000 CY $5.80 $232,000.00 

16 Place backfill around structures 08120 40,000 CY $0.00 $0.00 

17 Compact backfill around structures 08120 40,000 CY $8.80 $352,000.00 

18 Rock Exc. for manifold pipe to edge of Service Yard 08120 78,000 CY $21.00 $1,638,000.00 

19 Furnish, place, & compact backfill for manifold pipe trench(c 08120 63,480 CY $10.00 $634,800.00 

20 Furnish & place soil cement for manifold pipe trench 08120 8,160 CY $132.00 $1,077,120.00 

$0.00 
Sheet Subtotal $28,974,830.00 

QUANTITIES PRICES 
BY Dick LaFond (8120) 

Mike O'Shea (8120) 

CHECKED 

Mike O·Shea. Dick LaFond (8120) 
BY 
Greg 
~e! '.;ftc-ns(~o) C~;~~#;

DATE PREPARED 

4/19/2004 

PEER REVIEW DATE PREPARED PEER REVIEW 

fi'JV 01-3\- t;) ~ 



SHEET 9 OF 22ESTIMATE WORKSHEET BUREAU OF RECLAMA TrON 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Plant - CivillStructural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IlJ817UICommonlJMorrrslBlacK RocK - Cost Worl<sneets from 
Designers\[BlacK Rock Inflow_Most Probable_060208.xlsjPlant
Mechanical 

::;: 
w 
!:: 
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DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Q. 

Waste Excess Excavated Material at Priest Rapids 

Assume waste material within 2 miles of excavation. 

Quantities include intake, plant, and 1/2 tunnel. 

Waste rock excavation 08120 1,523,000 CY Included in Item 8 of Intake 

(CIS) and Item 7 of Plant (CIS) 

[ 
Waste common material 

STRUCTURAL 

Construct Building Structure 

08120 296,000 CY Included in Item 9 of Intake 

(CIS) and Items 8,14,18 of 

Plant (CIS) 

21 Furnish, form, and place reinforced concrete 08120 91,300 CY $530.00 $48,389,000.00 

22 Furnish and place concrete reinforcement. 

Assume 120 #/CY 

08120 10,956,000 LBS $1.50 $16,434,000.00 

23 Furnish and handle cement (.282T/CY) 

Furnish & install precast, prestressed double tees for roof 

08120 25,750 TONS $145.00 $3,733,750.00 

24 10LOT 32+2 =10' wide & 32" deep - 80' Span 08120 36 EA. $60,000.00 $2,160,000.00 

Structural Steel 

25 Furnish and install structural steel (painted): 

crane rails, baseplates 

08120 60,000 LBS $4.20 $252,000.00 

Miscellaneous Metalwork 

26 Furnish and install miscellaneous metalwork 

Includes gratings, hatches, ladders, guardrails, 

catwalk, and cable trays and supports 

08120 250,000 LBS $8.80 $2,200,000.00 

Plant· Civil/Structural Subtotal $102,143,580.00 

QUANTITIES PRICES 

BY 

Mike O'Shea (812C 

CHECKED 

Dick LaFond (8120) 

BY ?L£.~~ 
GregYi;(aho) 

DATE PREPARED 

4/19/2004 . 6/212008 

PEER REVIEW DATE PREPARED PEER'REVIEW 

~ <J 1-JI-' 'i 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 10 OF 22 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Inflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: H :I081701CommonlJMomslBlack Rock - Cost Wor1<sheets from 
Plant - Mechanical Oesigners\[Black Rock Inflow Most Probable 060208.xlsjPlant-Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Major Mechanical Equipment 

Prices below telephone quote from Bob Rittase, Voith Hydro, 717-792-7206 

500 cfs two-stage spiral case pump, rated 500cfs at 1430 ft 
total dynamic head, ( verall efficiency more than 83% 

operating range from 1030 to 1430 feet 

1 Pumps 3 EA $6,200,000.00 $18,600,000.00 

2 Motors 3 EA $3,100,000.00 $9,300,000.00 

Spherical discharge valves, with operators, rated at 1500 ft 
3 working pressure an. 2000 ft surge pressure, with operators 3 EA $3,700,000.00 $11,100,000.00 

4 Installation supervision of 500 cfs pumping unit 3 EA $1,250,000.00 $3,750,000.00 

1000 cfs two-stage spiral case pump, rated 1000 cfs at 1430 ft 
total dynamic head, overall efficiency more than 83% 

operating range 1030 to 1430 ft 
5 Pumps 2 EA $11,000,000.00 $22,000,000.00 

6 Motors 2 EA $5,500,000.00 $11,000,000.00 

Spherical discharge valves, with operators, rated at 1500 ft 
7 working pressure ani 2000 ft surge pressure, with operators 2 EA $5,500,000.00 $11,000,000.00 

8 Installation supervision of 1000 cfs pumping unit 2 EA $1,850,000.00 $3,700,000.00 

Sheet Subtotal $90,450,000.00 

QUANTITIES PRICES 

BY CHECKED BY ~•• ~..-::;> 
? ;7 

Richard Fehr (8420 Robert Zelenka (8420) 

DATE PREPARED DATE PREPARED PEER REVIEW 

4/16/2004,6/2/2008 ~ I.Jl-JI-ot 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Plant - Mechanical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 

H:IOS170ICommonIJMorrisIBlack Rock - Cost Worksheets from 
Oesignersl[Black Rock Inflow Most Probable 06020S.xlsjPlant-Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

FURNISH-AND-INSTALL THE FOLLOWING: 

9 

10 

11 

12 

13 

14 

15 

16 

Steel Manifold and Suction Tubes 

Steel plate used for pipe fabrication: 

ASTM A572 Gr. 50: Sy = 50 kpsi 

(All pipe sizes are inside diameters) 

192" Inside Oia., 35/8" wall, L= 340 ft. 

192" Oia., 3 .j// wall, L= 152 ft. 

175" Oia., 3 .j/s" wall, L= 58 ft. 

170" Oia., 1" wall, L= 134 ft. 

135" Oia., 2 "/s" wall, L= 54 ft. 

120" Oia., I /s" wall, L= 122 ft. 

110" Oia., 2 '/8" wall, L= 261 ft. 

78" Oia., 1 '/2" wall, L= 260 ft. 

Sheet Subtotal 
QUANllflES 

St = 65 kpsi 

08420 

0-8420 2,600,000 LBS $5.70 $14,820,000.00 

1,200,000 LBS $5.20 $6,240,000.00 

375,000 LBS $5.20 $1,950,000.00 

260,000 LBS $3.00 $780,000.00 

210,000 LBS $5.30 $1,113,000.00 

150,000 LBS $2.90 $435,000.00 

670,000 LBS $5.30 $3,551,000.00 

340,000 LBS $3.00 $1,020,000.00 

$29,909,000.00 

PRICES 

BY 

Nathan Nakamoto (S420) 

CHECKED 

Rick Frisz (S420) 

./ 

DATE PREPARED 

4/16/04 

DATEPRE~ PEER REVIEW 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 12 OF 22

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Plant - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:\0817O\Common\JMorris\Black Rock - Cost Worksheets from 
Oesigners\[Black Rock Inflow Most Probable 060208.xlsjPlant-Mechanical 
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DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT

Mechanical (cont) 

17 C02 High Pressure Fire Extinguishing System: 

16 - 100# Storage Cylinders wI control panel 

and appurtenances and 2,000 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

08410 2 each 

-

$125,000.00 $250,000.00 

18 Fire Suppression System: 

10 Fire hose reels wI 100 feet of hose 

20 - Portable hand-held 20# extinguishers 

12,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 ~ Fire pump, split-case, 500 gpm @ 300 ft of head 

08410 1 L.S. $210,000.00 $210,000.00 

19 Unit Cooling Water System: 

6 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

4,000 Ibs. of type K copper tubing, valves & fittings 

5,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 1 L.S. $320,000.00 $320,000.00 

20 Lubricating Oil System: 

2- 500 gal carbon steel storage tanks 

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 1 L.S. $62,000.00 $62,000.00 

21 Compressed Air System: 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 200 cfm air dryer 

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 1 L.S. $120,000.00 $120,000.00 

22 Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

1,500 Ibs. of type K copper tubing, valves & fittings 

08410 1 L.S. $120,000.00 $120,000.00 

23 Gravity Orainage System: 

50 - Floor drains, cast iron 

25,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

08410 1 L.S. $370,000.00 $370,000.00 

Sheet Subtotal $1,452,000.00 
QUANTITIES PRICES 

BY 

John Grass, Randy Egan (8410) 

CHECKED 

A. Ritt (8410) 
BY~ 
L~ti?mke ' 

CH::m~ 

DATE PREPARED 

4/16/2004. 612/2008 

PEER REVIEW DATEPR~ PEER REVIEW 

.b:;:/ or-ll -O~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 13 OF 22 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Study Black Rock Preferred Alternative 

Inflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H :I08170lCommonlJMorrislBlack Rock - Cost Worksheets from 


Plant - Mechanical 
 Oesignersl[Black Rock Inflow Most Probable 060208.xls]Plant-Mechanical 

r
r-Z 
Z:::> 
<>:0 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT....Ill 
Q.ll 

<>: 

Mechanical (cont) 

$210,000.0024 Plant Unwatering System: 08410 L.S. $210,000.00 

2 - Vertical turbine type sump pump, 1000 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,500 Ibs. of type K copper tube, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

25 Domestic Water and Sanitary Waste System: 08410 L.S. $125,000.00 $125,000.00 

4 - Water Closets 

2 - Urinal 

4 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

800 Ibs. of type K copper tubing, valves & fittings 

100-Ton overhead crane, 72'-6" span 08410 153,000 LBS $7.50 $1,147,500.0026 

200-Ton overhead crane, 72'-6" span, two required 08410 520,00027 LBS $7.50 $3,900,000.00 

Electric traction elevator 08410 128 unit $620,000.00 $620,000.00 

overhead, geared, capacity = 3500 pounds, 

travel = 100 feet, landings = 6, speed = 200 ftlmin. 

Ultrasonic flowmeter, 4-path 08410 1 meter $43,000.0029 $43,000.00 

Trashracks (steel) at pumping plant 08410 77,00030 LBS $6.90 $531,300.00 

Stoplogs, lifting beams and guides (steel) 08410 45,00031 LBS $9.50 $427,500.00 

(assumes one set of stoplogs for each size bay) 

Sheet Subtotal $7,004,300.00 

QUANTITIES PRICES 
BY Rick Christensen, B. Sund, Randy Egan CHECKED 

Alex Ritt, C. Berte, P. Schlien, J. Grass A. Ritt (8410) 

PEER REviEW DATEPRE(~DATE PREPARED PEER REVIEW 

~ a1·]I-v~4/16/04; 6/2108 

http:7,004,300.00
http:427,500.00
http:531,300.00
http:43,000.00
http:43,000.00
http:620,000.00
http:620,000.00
http:3,900,000.00
http:1,147,500.00
http:125,000.00
http:125,000.00
http:210,000.00
http:210,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable Cost Estimate 

Black Rock Preferred Alternative 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:ID8170lCommonlJMorrislBlack Rock - Cost Worksheets from 

Plant - Mechanical Designersl[Black Rock Inflow Most Probable 060208.xlsjPlant-Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont) 

Heating, Ventilating, and Air Conditioning 08410 1 L.S. $2,800,000.00 $2,800,000.00 

HVAC for bulding except bus & switchgear 


372-ft long by 77'-ft wide by 70-ft high unitlselVice bay 


54-ft long by 77 -ft wide by 20-ft high control bay 


Two each 54-ft long by 77-ft wide by 17-ft equipment rooms 


308-ft long by 56'-ft wide by 20-ft high Electrical Gallery 


Pump/MotorNalve Galleries= 756,000 ft"3 


Plant· Mechanical Subtotal $131,615,300.00 

QUANTITIES PRICES 
BY CHECKED CHE~17 
Paul Schlein, Mike Weems (8410) Alex Ritt (8410) 

DATE PREPARED PEER REVIEW DATE PREP(R.£JY' PEER REVIEW 

4/16/2004, 6/212008 ~ 01- 1 \ ~~ 

http:131,615,300.00
http:2,800,000.00
http:2,800,000.00


ESTIMATE WORKSHEET - - - BUREAU OF RECLAMATION SHEET 15 OF 22 

FEATURE: 
Black Rock Preferred Altemative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Plant - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IU/jl/UIGOmmOnlJMOrnSlljlaCK KOCK - GOS! vVOl1<snee!s Trom 
Designers\[Black Rock Inflow_Most Probable_060208.xlsJPlant-
Mechanical 

f-
f-Z 
z:::J 
.,;0 
-'U
"-u 

.,; 

::; 
W 
t:: 
>.,; 
"

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Plant Grounding System (F&I) 08430 

1 Ground rods, 10 ft, 3/4" dia., copper-clad 

Stranded bare-copper conductor 

50 EA $240.00 $12,000.00 

2 250 MCM 1,500 LF $12.00 $18,000.00 

3 4/0AWG 1,000 LF $12.00 $12,000.00 

4 2/0AWG 1,000 LF $7.90 $7,900.00 

5 4AWG 700 LF $3.20 $2,240.00 

Motor Bus & Switchgear (F&I) 08430 

6 Main motor isolated-phase bus: 

15 kV; 24,000 amperes; 3-phase; 60 hz. 

Self-cooled 

400 LF $3,800.00 $1,520,000.00 

7 Individual motor isolated-phase bus: 

15 kV; 3,500 amperes; 3-phase; 60 hz. 

Self-cooled 

150 LF $1,700.00 $255,000.00 

8 15 kV; 7,000 amperes; 3-phase; 60 hz. 

Self-cooled 

100 LF $1,550.00 $155,000.00 

Motor reduced-voltage, static starting system with 

15 kV, SF6 type unit circuit-breakers 

9 3,500 amperes continous current 3 EA $320,000.00 $960,000.00 

10 7,000 amperes continuous current 

Synchronous motor static excitation system 

2 EA $360,000.00 $720,000.00 

10A 65,000 HP motor 3 EA $430,000.00 $1,290,000.00 

108 125,000 HP motor 2 EA $430,000.00 $860,000.00 

Motor Control Equipment (F&I) 08430 

11 Ouplex control switchboard for operation of 5 main 

pumping motors. 

Motors 

Listed under Plant-Mechanical 

1 EA $220,000.00 $220,000.00 

Sheet Subtotal $6,032,140.00 -

QUANTITIES PRICES 
BY 

Mike Schuh (8430) 

CHECKED 
~ 

Cory Maurer (8430) 

BY ~"/"'-5 
./ - ~ 

I'::onnre~y(u) ' C~.Ep:.;. .-::;; 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 

DATEPR~ED PEER ReVIEW 

~ q'-JI·Q~ 



SHEET 16 OF 22ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Plant - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:I081701CommonlJMornslBlack Rock - Cost Worksheets from 
Oesigners\[Slack Rock Inflow_Most Probable_060208.xlsjPlant-
Mechanical 

..... 
..... z
z::l
«0
...JO 
<l.o 

« 

::E 
UJ 
t:: 
>« 
<l. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

15 kV Metal-Clad Switchgear (F&I) 08430 

12 15 kV metal-clad switchgear rated 1200 amperes with 

two 1200 ampere vacuum type power circuit breakers 

1 EA $400,000 $400,000.00 

15 kV Non-Segregated-Phasae Bus (F&I) 08430 

13 15 kV, 1200 amperes 200 LF $900.00 $180,000.00 

Plant Station-Service Equipment (F&I) 

Indoor double-ended secondary unit substation with 

following features: 

08430 

14 Dry-type transformer 13.8 kV-480Y277 V, 2,500 KVA 2 EA $100,000.00 $200,000.00 

15 480 V power-circuit breakers, 600 amperes 10 EA $5,100.00 $51,000.00 

Building Lighting System (F&I) 

Interior luminaires 

08430 

16 High bay, high-pressure sodium, 400 W, 480 V 30 EA $790.00 $23,700.00 

17 Emergency lighting system 1 LS $13,500.00 $13,500.00 

18 Exterior luminaires 

High-pressure sodium, wall mounted, outdoor 

70 watt, 120 volt 

10 EA $450.00 $4,500.00 

Sheet Subtotal $872,700.00 

QUANTITIES PRICES 

BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 
BY!~~ 
Lo&rueZIefnK ( ) 

CHECKED 

'~'7l~ 
DATE PREPARED 

5/22108 

PEER REVIEW 

George Girgis (8430) 

DATE PREPARW PEER REVIEW 

17«/ <1/_31,08 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 17 OF 22 

PROJECT:FEATURE: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

I nflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Utll IU\l-OmmOnlJMOrnS\t:llaCK KOCK - l-ost YYOrKsneets tromFILE: 
Designers\[Black Rock Inflow_Most Probable_060208.xlsJPlant

Plant - Electrical Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Building Fire Detection and Alarm System (F&I) 08430 1 LS $170,000.00 $170,000.0019 

Distribution Panelboards (F&I) 08430 3 EA $11,500.00 $34,500.00 

480 volts, 3-phase with 400 ampere bus 

20 

Motor Control Centers (F&I) 0843021 2 EA $135,000 $270,000.00 

480 volts, 3-phase with1200 ampere bus 

Five 20 inch wide sections 

Insulated Conductors (F&I) 08430 


600-volt, single-conductor, stranded copper 


22 
 14AWG 12,000 LF $0.99 $11,880.00 

23 12AWG 15,000 LF $1.00 $15,000.00 

24 10AWG 15,000 LF $1.30 $19,500.00 

25 6AWG 3,000 LF $2.80 $8,400.00 

26 4AWG 3,000 LF $3.80 $11,400.00 

27 1/0AWG 2,000 LF $6.00 $12,000.00 

600-volt multi-conductor control cable 


28 9 conductor 16 AWG 2,000 LF 
 $3.10 $6,200.00 

29 12 conductor 16 AWG 3,000 LF $3.30 $9,900.00 

30 5 conductor 10 AWG 3,000 LF $3.80 $11,400.00 

Conduit System (F&I) 08430 


Rigid steel conduit 


31 1 inch 800 LF $21.00 $16,800.00 

32 2 inch 500 LF $35.00 $17,500.00 

33 21/2 inch 250 LF $53.00 $13,250.00 

34 3 inch 250 LF $66.00 $16,500.00 

Plastic-coated rigid steel 


35 2 inch 300 LF 
 $53.00 $15,900.00 

Plant - Electrical Subtotal $7,564,970.00 

QUANTITIES PRICES 
BY CHECKED BY ~~ CH~~ 
Mike Schuh (8430) Cory Maurer (8430) LQf1Tlle.Lfb"J'<" /'"'" "' 

DATE PREPARED PEER REVIEW DATEPREPA~ PEER REVIEW 

George Girgis 98430) f>v'Y 0-1- J 1- O~ 5/22/08 

http:7,564,970.00
http:15,900.00
http:16,500.00
http:13,250.00
http:17,500.00
http:16,800.00
http:11,400.00
http:9,900.00
http:6,200.00
http:12,000.00
http:11,400.00
http:8,400.00
http:19,500.00
http:15,000.00
http:11,880.00
http:270,000.00
http:34,500.00
http:11,500.00
http:170,000.00
http:170,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Switch yard - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUl:ll rUICOmmonlJMorrlslBlack KOCk - Cost WOrKSneelS Trom 
Designersl[Black Rock Inflow_Most Probable_060208.xlsJPlant
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

CIVIUSTRUCTURAL 

Switchyard 

08120 

1 Excavation (Common) 1,200 CY $19.50 $23.400.00 

2 Structural Concrete 150 CY 

(Switch yard foundations and pullboxes) 

$1.400.00 $210,000.00 

3 Concrete Reinforcement (130Ibs/CY) 19,500 LBS $1.95 $38,025.00 

4 Compacting Backfill about Structures 1,000 CY $14.00 $14,000.00 

5 Switchyard Steel Structures 80,000 LBS $5.40 $432,000.00 

6 Gravel Surfacing - 6-inch thick 4,000 SY $12.50 $50,000.00 

7 Oil-Spill Containment System 1 LS 

Geotextile fabric 4,500 SF (12 oz per sq yard, 110 mils non-woven) 

Geomembrane liner: 2,500 SF (30 Mils XR-5 Seaman Corporation) 

Geocel: 1,700 SF (8" deep "enviro grid" polymeric cellular confinement system) 

Piping: 150 LF (6" Dia. Schedule 80 PVC pipe perforated) 

IExcavation: Included in excavation for structures 

Preservative-Treated Lumber: 100 LF (2"x4") 

Uncompacted crushed aggregate: 150 CY (ASTM C33 Size No 4,1 1/2" to 3/4") 

$38,000.00 $38,000.00 

8 Gravelfill for Switchyard Foundations (Compacted) 75 CY $55.00 $4,125.00 

9 5-lnch PVC Schedule 80 Conduit (CIP Power Duct Bank) 

Includes: 

115 LF of 1.5' tall x 2.33' wide concrete CIP 

15 CY of concrete 

1970 Ibs of reinforcement 

150 LF $270.00 $40,500.00 

10 7-foot Chain link fence 1,000 LF $36.00 $36,000.00 

Sheet Subtotal $886,050.00 

QUANTITIES PRICES 
BY 

Dick LaFond (8120) 

CHECKED BY Greg Akins (81~ 
Lonnie~ ..;..~ 

CHECKEJ?'.;;:;:;.~ 
~/ 

DATE PREPARED 

6/2/2008 

PEER REVIEW DATE PREPARED C./ PEER REVIEW 

l>,j/ ol-J J -II ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 

Switch yard - Electrical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:\Utll/U\l;OmmOnlJMOrnS\ljlaCK KOCK - l;OSt WOrKsneets trom 
Designers\[Black Rock Inflow_Most Probable_060208.xlslPlant
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

14 Construct Transmission Line (by others) 

Assume 6 miles of transmission line from 

Midway substation to the east 

500-kV, steel towers, 2167 AWG conductor 

Switchyard Subtotal 

D8430 6 MILES 1,100,000 $6,600,000.00 

$29,896,050.00 

QUANTITIES PRICES 
BY 

L. Gamuciello (8430) 

CHECKED 

Cory Maurer (8430) 

BY ~/<'"/ 
Lo~nie ilomke,-{!l110Y '\ 

DATE PREPARED 

5/14/2008 

PEER REVIEW 

George Girgis (8430) 

DATE PREPA~ED PEER REVIEW 

~ (/1-3\.06 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
I nflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

All Tunnel Alternative (Discharge 1) REGION PN PRICE LEVEL: Apr-07 
:IUO IUI\.-ommOnlJMOrnSIt:SlaCK KOCK - \.-OSl VI orKsneelS Trom FILE: 

Designersl[Black Rock Infiow_Most Probable_060208.xlsJPlant
Tunnel IAlternative (Discharge 1) - Civil/Mechanical Mechanical 

I
I-Z 
z:::> 
~o QUANTITY UNIT PRICE -'0 DESCRIPTION CODE UNIT AMOUNT 
"-0 
~ 

Construct Tunnel 

Construct 34,850-ft long, 17.00-ft finished diameter, 20.67-ft minimum bore diameter, tunnel in rock. Tunnel will be 

excavated with TBM and driven uphill. Water problems will be minimal. Tunnel has three final support reaches. 

31 ,350-ft long unreinforced concrete lined reach 

1 Excavation (appr 12.4 cy/lf) 68140 31,350 If $2,150.00 $67,402,500.00 

2 Furnish and place unreinforced concrete tunnel lining 68140 126,000 cy $475.00 $59,850,000.00 

3 Cementitious materials for concrete tunnel lining 68140 35,500 tons $140.00 $4,970,000.00 

4 Furnish & install 7/8-in dia, 10-ft long rock bolts 68140 602,000 lin ft $78.00 $46,956,000.00 

1,OOO-ft long reinforced concrete lined reach 

5 Excavation (appr 12.4 cy/lf) 68140 1,000 If $2,150.00 $2,150,000.00 

6 Furnish and place reinforced concrete tunnel lining 68140 4,020 cy $550.00 $2,211,000.00 

7 Cementitious materials for concrete tunnel lining 68140 1,130 tons $155.00 $175,150.00 

8 Furnish and install concrete reinforcement 68140 20,200 Ibs $1.85 $37,370.00 

9 Furnish and install structural steel tunnel supports 68140 730,000 Ibs $5.90 $4,307,000.00 

2,500-ft long steel lined portal reach 

10 Excavation (appr 12.4 cy/lf) 68140 2,500 If $2,150.00 $5,375,000.00 

Steel Tunnel Liner: 

ASTM A572 Gr. 50: Sy = 50 kpsi St = 65 kpsi 

10a 204" Inside Dia., 37/8" wall, L= 2500 ft. 68420 21,500,000 LBS $3.40 $73,100,000.00 

11 Furnish and place backfill concrete 68140 8,420 cy $500.00 $4,210,000.00 

12 Cementitious materials for backfill concrete 68140 2,370 tons $140.00 $331,800.00 

13 Furnish & install 7/8-in dia, 10-ft long rock bolts 68140 0 lin ft 0 $0.00 

14 Furnish and install structural steel tunnel supports 68140 3,650,000 Ibs $5.90 $21,535,000.00 

Sheet Subtotal $292,610,820.00 

QUANTITIES PRICES 
BY Kevin Atwater (8140) CHECKED BYI!i:a:~ C~ 

Rick Frisz (8420) Dave Gesundheit (8140) Greg ins 170) 

DATE PREPARED PEER REVIEW DATE PREPARED 
PEER REV~fo~ft

5130108 -1fJ. 1. 1 / ~f3 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 21 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
I nflow Conveyance System 
Most Probable Cost Estimate 
All Tunnel Alternative (Discharge 1) 

Tunnel/Alternative (Oischarge 1) - Civil/Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUtll/UI\..ommonIJMornsIBlack Rock - Cost Worksheets from 
Designersl[Black Rock Inflow_Most Probable_060208.xlsjPlant
Mechanical 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Surge Shaft 

Construct 1506-ft deep, 22.0-ft finished diameter, 24.34-ft minimum bore diameter, shaft in rock. Shaft will be 

excavated by raise bore and drill down method. Water problems will be minimal. Shaft has two final support reaches. 

1 ,200-ft deep unreinforced concrete lined reach 

15 Excavation (appr 17 cy/lf) 

16 Furnish and place unreinforced concrete shaft lining 

17 Cementitious materials for concrete shaft lining 

18 Furnish & install 5/8-in dia, 6-ft long rock bolts 

300-ft long reinforced concrete lined shaft top reach 

19 Excavation (appr 17 cy/lf) 

20 Furnish and place reinforced concrete shaft lining 

21 Cementitious materials for concrete shaft lining 

22 Furnish and install concrete reinforcement 

23 Furnish & install 5/8-in dia, 6-ft long rock bolts 

24 Furnish and install chain link protection 

Waste Tunnel Muck at Black Rock 

Assume waste material within 2 miles of portal. 

Quantities include 1/2 inflow tunnel. 

24a Waste rock excavation 

Sheet Subtotal 

QUANTITIES 

08140 1,200 If $7,700.00 

08140 3,800 cy $500.00 

08140 1,070 tons $145.00 

08140 63,100 lin ft $74.00 

08140 300 If $7,700.00 

08140 945 cy $500.00 

08140 265 tons $145.00 

08140 15,700 Ibs $1.95 

08140 15,600 lin ft $74.00 

08140 13,000 sq yd $33.00 

08120 210,000 CY $5.90 

PRICES 

$9,240,000.00 

$1,900,000.00 

$155,150.00 

$4,669,400.00 

$2,310,000.00 

$472,500.00 

$38,425.00 

$30,615.00 

$1,154,400.00 

$429,000.00 

$1,239,000.00 

$21,638,490.00 

BY 

Bill Thompson 

CHECKED BY <{..A-t ..~ 
Greg (Jns (a:ho) ) 

DATE PREPARED 

4/19/04 

PEER REVIEW DATE PREPARED PEER REVIEW I 

14 -'!)'joG 

,/ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable Cost Estimate 
All Tunnel Alternative (Discharge 1) 

Tunnel/Alternative (Oischarge 1) - Civil/Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:I08170ICommonIJMornsIBlack Kock - cost Worksheets trom 
Designers\[Black Rock Inflow_Most Probable_060208,xlsjPlant
Mechanical 

>
>-z 
z::> 
«0 
-'U
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::; 
LU 
t:: 

~ 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Tunnel Outlet Features 

Assume -100' head to valley invert and L - 4000' 

Assume need to control flow from tunnel portal to 

bottom of reservoir during initial fill. 

Earthwork 

25 Excavation at outlet area for portal and channel 08130 50,000 CY $14,50 $725,000,00 

26 Excavation for pipe trench 08130 307,000 CY $5,00 $1,535,000,00 

27 Excavation for thrust block 08130 1,500 CY $18,50 $27,750,00 

28 Concrete for open channel 08130 500 CY $540,00 $270,000,00 

29 F & P reinforcement (160 Ibs/CY) 08130 83,000 LBS $1,85 $153,550,00 

30 Furnish and handle cement (.282T/CY) 08130 150 TONS $155,00 $23,250,00 

31 Concrete for thrust block 08130 1,000 CY $550,00 $550,000,00 

32 F & P reinforcement (100 Ibs/CY) 08130 100,000 LBS $1,85 $185,000,00 

33 Furnish and handle cement (.235T/CY) 08130 240 TONS $155,00 $37,200.00 

34 Furnish and place Zone 3 bedding for pipe 08130 24,000 CY $41,00 $984,000,00 

35 Backfill pipe with excavated material 08130 237,000 CY $7.10 $1,682,700.00 

36 Furnish and place zone 3 bedding for riprap 08130 5,000 CY $41,00 $205,000.00 

37 Furnish and place riprap 08130 10,000 CY $59.00 $590,000,00 

38 20 ' dia. Steel pipe L = 4000' t= 3/4 inches 

Wtlft + 10% for couplings and connections 

08130 8,500,000 LBS $3,00 $25,500,000.00 

39 Steel safety trash racks 08410 80,000 LBS $7.70 $616,000,00 

40 Steel Bulkhead 08410 120,000 LBS $7.70 $924,000,00 

41 Remove and salvage 20' dia. Steel pipe 

Assume diver-assisted removal in wet at a max 

depth = 100'. 

Assume removal of 90% of the pipe. 

Assume lift bags to raise pipe and barge-mounted 

crane to handle pipe at surface, 

Salvage at $50/ton (quote), but salvage value is 

much less than the cost to remove and cut up pipe. 

08410 7,650,000 LBS 0 $0.00 

Discharge 1 - Subtotal $348,257,760.00 

QUANTITIES PRICES 
BY Doug Stanton (8130) 

Rick Christensen (8410) 

CHECKED 

Alex Rill (8410) 

BY ~.ALX _Al. . 
Greg AQs (8M3) I 

DATE PREPARED 

4/27/2004,6/2/2008 

PEER REVIEW DATE PREPARED PEER REVIEW 

-zjI 1/JfI PI 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET__ 1_ OF 19_

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary 

Summary Sheet 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:ID81701ESnSpreadsheetl1Black Rock·WymerlBlack Rock - Final Cost 
Estimate WorksheetslMPI[Black Rock Inflow_Most Probable_060208 
Rev.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Central Core Rockfill Dam 

Large Reservoir - 1.3 MAF 

Includes foundation treatment, dam structure, 

river outlet works, relocation of State Highway 24, 

and seepage mitigation features. 

Dam Subtotal 

River Outlet Works Subtotal 

Roads and Utility Relocations 

Downstream Seepage Mitigation Features 

SUbtotal 

Mobilization 

Subtotal with mobilization 

Escalation During Construction 

Subtotal with mobilization and escalation 

Design Contingencies 

CONTRACT COST 

Construction Contingencies 

FIELD COST 

Non-Contract Costs ** 

CONSTRUCTION COST 

Escalation to notice to proceed, allowance for procurement 

I 
** Land Acquisition Costs of $5,902,500 associated with t

strategies

I 
hese featu

I 

5% 

0% 

10% 

25% 

25% 

, and utility r

I 
res are inclu

(+/-) 

(+/-) 

(+/-) 

(+/-) 

(+/-) 

elocation

I 
ded in th

s are not included. 

I 

$1,193,825,400.00 

$125,537,315.00 

$102,891,000.00 

$246,940,609.00 

$1,669,194,324.00 

$83,000,000.00 

$1,752,194,324.00 

$0.00 

$1,752,194,324.00 

$197,805,676.00 

$1,950,000,000.00 

$ 450,000,000.00 

$2,400,000,000.00 

$600,000,000.00 

$3,000,000,000.00 

e Non-Contract Costs. 

QUANTITIES L2 111 PRICES 
BY 

Design Team 

CHECKED 

Design Team 
CHECK~ 

DATE PREPARED 

6/02108 

PEER REVIEW DATE~R7D V 

t /1.1.1 o'fS 
PEERREV~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 7 OF '" 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate 

Dam· Civil 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:1U1l I Ult:'>,., pau, '"'''' T6F<ICKt(OCK- Y nerlOlilCK t(OCK - Inal 1,;05

FILE: Estimate WorilsheetslMPl[BIack Rock Dam_Most Probable_060208 

Rev.xlsjSummary 

I
I-Z 
z::J 

AMOUNT 
-'u 

UNIT PRICE <cO UNITQUANTITYCODEDESCRIPTION 
o..u 

<c 

GENERAL SITEWORK 

Assume no clearing and grubbing required 

Assume road improvements and haul roads are 

part of unlisted items 

DIVERSION & DEWATERING 

Assume groundwater is below excavation 

Assume natural stream beds in area are dry 

FOUNDATION EXCAVATION 

Assume common material stockpiled for reuse 

Assume rock material stockpiled for reuse 

Stockpiles will be upstream, within 112 mile of dam 

1 Excavation, stripping, of dam foundation 

Assume depth of stripping 12 inches or less 

Assume stripping will be stockpiled for topsoil use 

2 Excavation, common, for dam foundation 

Assume about 35% of volume requires ripping 

Assume fine-grained and coarse-grained materials 

will be separately stockpiled 

3 Excavation, rock, for dam foundation 

Assume drill and blast in random locations 

FOUNDATION TREATMENT 

Includes misc. foundation treatment, fault zone 

treatment, consolidation grouting, and curtain grouting 

Miscellaneous Foundation Areas 

Applied in areas of poor quality rock 

$814,000.00$2.20370,000 CYD8312 

$88,375,000.00$3.50CYD8312 25,250,000 

$155,000.00$31.00CY5,000D8312 

4 Slush grouting of foundation surface D8312 62,000 SF $5.20 $322.400.00 

Over assumed 10% of area beneath zone 1 

5 Dental concrete D8312 5,000 CY $190.00 $950,000.00 

6 Furnish/place zone 2 sand filter on foundation D8312 140,000 CY $38.00 $5,320,000.00 

Over 10% of area between zone 1 and dis toe 

Assume a 3·ft thickness 

7 Furnish/place zone 3 gravel drain on foundation D8312 140,000 CY $31.00 $4,340,000.00 

Over the zone 2 filter in a 3-ft thickness 

Sheet Subtotal $100,276,400.00 

(JUAN 'I , It:~ 'PRICES 
BY 

Chris Stnckland (8361) 

CHECKED 

Bill Engemoen (8312) 
BY ~l 
Jerry Zander (817 

CH~D 1 JO/~& 
DATE PREPARED PEER REVIEW DATE PREPARED PE~VI~W 
5/3012008 BiU Engemoen 07130108 

http:155,000.00
http:88,375,000.00
http:814,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 3 OF 19 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1 .3 MAF 
Most Probable Cost Estimate 

Dam - Civil 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN IPRICE LEVEL: Apr-07 
:IUD IUlc"ommon"'IVlO SIOldC, "0,,,  c"uS o"~I""e S /lUll 

Designersl[Black Rock Dam_Most Probable_060208.xls]DS Seepage 
Mitigation 

::; 
UJ 
!:: 
>
it 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

FOUNDATION TREATMENT (continued) 

Treatment of south abutment fault area 

8 Extra rock excavation for fault treatment 

Assume south abutment is fractured 

Assume excavate with hydraulic excavator 

08312 220,000 CY $23.00 $5,060,000.00 

8A Replace rock excavation with RCC 08312 220,000 CY $96.00 $21,120,000.00 

9 Dental concrete for fault treatment 08312 5,000 CY $190.00 $950,000.00 

10 Furnish/place zone 2 sand filter downstream of zone 1 

Assume a 3-ft thickness, 500' by toOo' area 

Assume same source as listed under emb. 

08312 100,000 CY $38.00 $3,800,000.00 

11 Furnish/place zone 3 gravel drain dIs of zone 1 

Assume 3-ft thickness, over zone 2 filter 

Consolidation Grouting of Foundation 

Generally limited to area beneath zone 1 

08312 100,000 CY $28.00 $2,800,000.00 

12 Setups for drilling grout holes 

Assume 2-inch dia. drilled on 10-foot centers 

08312 6,800 EA $95.00 $646,000.00 

13 Drill grout holes 

Assume 2-inch dia. wllength= 45 feet 

08312 300,000 LF $29.00 $8,700,000.00 

14 Hookups to grout holes 08312 6,800 EA $57.00 $387,600.00 
-

15 Pressure grout 

Assume grouting process only minus cement 

Assume 2 CF per 1 LF of hole 

08312 600,000 CF $9.50 $5,700,000.00 

16 Furnish and handle cement for pressure grouting 

Assume 1 bag per CF 

Curtain Grouting of Foundation 

Two-row curtain beneath zone 1 

08312 600,000 BAGS $9.50 $5,700,000.00 

17 Setups for drilling grout holes 

Assume 2-rows of 2-inch dia.on 10-ft centers 

08312 1,700 EA $100.00 $170,000.00 

18 Drill grout holes 

Assume 2-inch dia. wilength from 60 to 250 feet 

08312 340,000 LF $29.00 $9,860,000.00 

19 Hookups to grout holes 08312 1,700 EA $62.00 $105,400.00 

20 Pressure grout 

Assume grouting process only minus cement 

Assume 2.5 CF per 1 LF of hole 

08312 850,000 CF $9.50 $8,075,000.00 

21 Furnish and handle cement for pressure grouting 

Assume 1bag per CF 

08312 850,000 BAGS $9.50 $8,075,000.00 

Sheet Subtotal $81,149,000.00 

QUANTITIES PRICES 

BY 

Chris Strickland (8361) 

CHECKED 

Bill Engemoen (8312) 

BY 447 
Jerry Zander (ti 70) 

DATE PREPARED 

5/30/2008 

PEER REVIEW 

Bill Engemoen (8312) 

DATE PREPARED 

07/30/08 

PEE~'1-t1-

c/ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1 .3 MAF 
Most Probable Cost Estimate 

Oam - Civil 

BY 

DESCRIPTION 

EMBANKMENT CONSTRUCTION 

Items are set up as furnish and place, which would 

include purchasing from commercial sites, 

processing onsite, development of quarry, or 

transporting from stockpiles of required excavation 

22 Fumish and place zone 1 core 

Acquired from source 6 miles from dam 

Compacted to 6-inch lifts by tamping roller 

23 Furnish and place zone 2 filters 

Sand/gravel material processed commercially 

or developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Zones have 15-ft horizontal width 

24 Furnish and place zone 3 drain 

Gravel/cobble material processed commercially or 

developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Zone has 15-ft horizontal width 

25 Furnish and place zone 4 rockfill 

Developed from basalt ridges surrounding reservoir 

Assume average 1-mile haul to dam 

Rock sizes up to 3-foot 

Compacted in 3-ft layers by vibratory steel drum 

26 Furnish and place zone 5 coarse grained random fill 

Comes from stockpiles of required excavation 

within 1/2 mile of dam 

Generally consists of gravelly soils 

Compacted in 2-ft layers by vibratory steel drum 

27 Furnish and place zone 6 fine grained random fill 

Comes from stockpiles of required excavation 

within 1/2 mile of dam 

Generally consists of sands/silts/clays 

Compacted to 9-inch layers by tamping rollers 

Sheet Subtotal 

QUANTITIES 
CHECKED 

Chris Strickland (8316) Bill Engemoen (8312) 

DATE PREPARED 

5/30/2008 

PEER REVIEW 

Bill Engemoen (8312) 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUl:Sl fUlc..;ommonIJMomS\l:!laCK KOCK - c..;ost WOl1<sneets!TOm 
Designers\(Black Rock Dam_Most Probable_060208.xlsjDS Seepage 
Mitigation 

CODE QUANTITY UNIT UNIT PRICE 

08312 8,400,000 CY $15.50 

08312 2,900,000 CY $34.00 

08312 1,450,000 CY $34.00 

08312 55,150,000 CY $8.20 

08312 13,950,000 CY $4.80 

08312 7,500,000 CY $5.90 

PRICES 

BY f;tl 
Jerry Zander (8170) 

DATE PREPARED 

07/30108 

AMOUNT 

$130,200,000.00 

$98,600,000.00 

$49,300,000.00 

$452,230,000.00 

$66,960,000.00 

$44,250,000.00 

$841,540,000.00 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1 .3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Oam - Civil 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Utll IU\\.;ommOnlJMomS\tllaCK KOCK· \..oOSt VVOrKsneets rrom FILE: 
Designers\{Black Rock Dam_Most Probable_060208.xlsjDS Seepage 
Mitigation 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

RIGHT ABUTMENT SEEPAGE MITIGATION FEATURES 

These are features incorporated into the right 

abutment of the dam, designed to reduce or collect 

seepage through the pervious abutment bedrock 

28 Construct two drainage tunnels 

Assume two 10-ft diameter, 1500-ft long tunnels 

Assume drill and blast excavation in bedrock 

Assume appreciable tunnel stabilization (steel sets 

on frequent spacing) 

Assume concrete lining 

08312 

.. 

3,000 LF $1,100.00 $3,300,000.00 

29 Orill drainage holes through tunnel 

Assume 600 holes, each 200-ft long 

08312 120,000 LF $43.00 $5,160,000.00 

30 Construct concrete diaphragm wall 

Assume slurry trench construction, using a 
hydrofraise machine to 400-ft depth (1000 ft long) 

Assume concrete backfill 

08312 650,000 SF $220.00 $143,000,000.00 

31 Construct RCC working surface 

Assume around 25 benches on abutment 

Assume benches constructed of RCC 

Benches about 100 ft wide by maximum 33 ft high 

08312 

.. 

200,000 CY $97.00 $19,400,000.00 

MISCELLANEOUS 

Instrumentation 

Assume part of unlisted items 

Toe Drains 

Assume part of unlisted items 

Site cleanup and relandscaping 

Assume part of unlisted items 

Dam Subtotal $1,193,825,400.00 

QUANTITIES PRICES 

BY 

Chris Strickland (8361) 

CHECKED 

Bill Engemoen (8312) 

BY ¢:{1 
Jerry Zander (8170) 

DATE PREPARED 

5/30/2008 

PEER REVIEW 

Bill Engemoen (8312) 

DATE PREPARED 

07/30/08 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
:IUO rUlvommon'~MOrnS\l:"aCK "OCK - vOS vvorKS eels rrom FILE: Designers\[Black Rock Dam_Most Probable_060208.xlsjDS 

River Outlet Works - Civil/Structural Seepage Mitigation 

f
f- Z 
z::l
:50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
0.13 

« 

Establish Upstream Portal 08130 

1 Common excavation to establish tunnel portal 67,000 CY $11.50 $770,500.00 

2 Rock excavation to establish tunnel portal 8,300 CY $31.00 $257,300.00 

3 Furnish and install chain link fabric around portal 350 SY $27.00 $9,450.00 

4 F&I 18-inch x 1/2 in. dia resin anchors for fabric support 40 EA $76.00 $3,040.00 

Establish Downstream Portal 08130 

5 Common excavation to establish tunnel portal 67,000 CY $11.50 $770,500.00 

6 Rock excavation to establish tunnel portal 8,300 CY $31.00 $257,300.00 

7 Furnish and install chain link fabric around portal 350 SY $27.00 $9,450.00 

8 F&118-inch x 1/2 in. dia resin anchors for fabric 40 EA $76.00 $3,040.001, 
Construct ROW tunnel u/s of gate chamber 08130 

9 Drill and shoot 28-ft Oia.circular shaped uls tunnel (18.400 CY) 700 LF $4.400.00 $3,080,000.00 

10 Remove and stockpile rock (assume local stockpile) 18,400 CY $20.00 $368,000.00 

11 Furnish and install 790-10-ft long x 1-inch dia. 

A307, 20K rockbolts 7,900 LF $74.00 $584,600.00 

12 Furnish and install 9 steel sets (W8 x 48) in crown 45,000 LBS $6.00 $270,000.00 

Construct ROW tunnel dIs of gate chamber 08130 

13 Drill and shoot 32-ft 00 mod.HS shaped dis tunnel (23,000 CY) 600 LF $5,900.00 $3,540,000.00 

14 Remove and stockpile rock (assume local stockpile) 23,000 CY $20.00 $460,000.00 

15 Furnish and install 740-1 O-ft long x 1-inch dia. 

A307, 20K rockbolts 7.400 LF $74.00 $547,600.00 

16 Furnish and install 9 steel sets (W10 x 54) in crown 47,000 LBS $6.00 $282,000.00 

Construct ROW Gate Chamber and Shaft 08130 

17 Drill and shoot 24-ft diameter shaft (800 CY) 40 LF $7.400.00 $296,000.00 

18 Remove and stockpile rock (assume local stockpile) 800 CY $20.00 $16,000.00 

19 Furnish and install 64 - 10-ft long x 1-inch dia. 

A307, 20K rockbolts 640 LF $84.00 $53,760.00 

20 Furnish and install 4 circular steel sets (W8 x 48) 17,000 LBS $5.90 $100,300.00 

Place Conc. Lining In Tunnel, Shaft & Gate Chamber 08130 

21 FF&P reinf. Concrete in uls steel-lined tunnel 10,200 CY $440.00 $4.488,000.00 

22 FF&P reint. concrete gate chamber 600 CY $930.00 $558,000.00 

23 FF&P reinf. Concrete in dis tunnel 11,400 CY $540.00 $6,156,000.00 

24 Furnish and place reinforcement (160 Ibs/CY) 3,550,000 LBS $1.65 $5,857,500.00 

25 Furnish and handle cement (.282T/CY) 6,300 TONS $150.00 $945,000.00 

Sheet Subtotal $29,683,340.00 

QUANTITIES PRICES 
BY CHECKED BY 7/5!~ CHE~ 7/3 oj'ZaJ8 
Doug Stanton (8130) Tom Scobell (8130) Jeff Morns (8170)' <u..tl~ "::> 

If, 
DATE PREPARED PEER REVIEW DATE PREPARED PEER tEVlEW"tfl} 
06/02/08 07/30108 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 19

FEATURE: PROJECT: 

Black Rock Preferred Altemative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:ID8170lCommonlJMornslBlack KOCK - cost worKsrteets trom FILE: 
Designersl[Black Rock Dam_Most Probable_060208.xlsjDS 

River Outlet Works - Civil/Structural Seepage Mitigation 

:::; 
w 
t: DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >« a.. 

Ring Grout Upstream Conduit 08130 

26 Setups for drilling grout holes (2-in dia holes, 20 ft ctrs, 36 EA $250.00 $9,000.00 

and 8 holes per ring) 

27 Drill grout holes (2-in dia and L=30 ft) 8,640 LF $27.00 $233,280.00 

28 Hookups to grout holes 288 EA $150.00 $43,200.00 

29 Pressure grout (grouting process only minus cement) 17,300 CF $16.00 $276,800.00 

Assume 2 CF per 1 LF of hole 

30 Furnish and handle cement for pressure grouting 17,300 BAGS $16.00 $276,800.00 

Assume 1 bag per CF 

Ring Grout Shaft and Gate Chamber 08130 

31 Setups for drilling grout holes (2-in dia holes, 20 ft ctrs, 5 EA $340.00 $1,700.00 

and 8 holes per ring) 

32 Drill grout holes (2-in dia and L=30 ft) 1,200 LF $37.00 $44,400.00 

33 Hookups to grout holes 40 EA $200.00 $8,000.00 

34 Pressure grout (grouting process only minus cement) 2,400 CF $20.00 $48,000.00 

Assume 2 CF per 1 LF of hole 

35 Furnish and handle cement for pressure grouting 2,400 BAGS $19.00 $45,600.00 

Assume 1 bag per CF 

Ring Grout Downstream Conduit 08130 

36 Setups for drilling grout holes (2-in dia holes, 20 ft ctrs, 6 EA $340.00 $2,040.00 

and 8 holes per ring) 

37 Drill grout holes (2-in dia and L=30 ft) 1,440 LF $37.00 $53,280.00 

38 Hookups to grout holes 48 EA $200.00 $9,600.00 

39 Pressure grout (grouting process only minus cement) 2,880 CF $20.00 $57,600.00 

Assume 2 CF per 1 LF of hole 

40 Furnish and handle cement for pressure grouting 2,880 BAGS $19.00 $54,720.00 

Assume 1 bag per CF 

Earthwork· intake, uls conduit, dIs pipe, 08130 

stilling basin and discharge channel 

41 Excavation of common materials for basin and channel 400,000 CY $5.30 $2,120,000.00 

42 F & P impervious material (Zone 6 Ringold - local) 20,000 CY $12.50 $250,000.00 

43 F & P bedding for riprap (zone 3 gravel) 10,000 CY $40.00 $400,000.00 

44 F & P rockfill from dam excavation (riprap) 30,000 CY $15.00 $450,000.00 

45 F & P backfill for intake and u/s conduit (Ringold - local) 16,000 CY $12.50 $200,000.00 

46 Excavation of common materials for burying 16' pipe 312,000 CY $4.00 $1,248,000.00 

47 Backfill for burying 16' dia. Pipe - zone 3 bedding 20,000 CY $44.00 $880,000.00 

48 Backfill for burying 16' dia. Pipe - From common exc. 197,000 CY $6.20 $1,221,400.00 

Sheet Subtotal $7,933,420.00 

QUANTITIES PRICES 

BY CHECKED CH
BY i!:f£{~~ 7/30 /-1006 

Doug Stanton (8130) Tom Scobell (8130) JeffM is 70) 7/~/o?; 0 
DATE PREPARED PEER REVIEW DATE PREPARED PEEPGi:VIE~ 
06/02/08 07/30108 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE:'R:\08170\Common\JMoms\Black Rock - cost WorkSheets from 

Designers\[Black Rock Dam_Most Probable_060208,xlsjDS 
River Outlet Works - Civil/Structural Seepage Mitigation 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct ROW cast In place (CIP) concrete 08130 

49 Furnish, form, and place reinf. Conc - Intake structure 12,000 CY $630,00 $7,560,000,00 

50 Furnish and place reinforcement (est 180#1CY) 2,160,000 LBS $1,65 $3,564,000,00 

51 Furnish and handle cement (.282T/CY) 3,400 TONS $155,00 $527,000,00 

52 FFP Reinf. Conc - Steel lined U/S Conduit (L=4oo') 11,000 CY $630,00 $6,930,000,00 

53 Furnish and place reinforcement (est 170#/CY) 1,870,000 LBS $1,65 $3,085,500.00 

54 Furnish and handle cement (.282T/CY) 3,100 TONS $155.00 $480,500.00 

55 FFP reinf. concrete - CIP shaft (L=375) 6,400 CY $500.00 $3,200,000,00 

56 Furnish and place reinforcement (est 170#/CY) 1,088,000 LBS $1.65 $1,795,200.00 

57 Furnish and handle cement (,282T/CY) 1,800 TONS $155.00 $279,000.00 

58 FFP reinf. concrete - shaft control house 440 CY $910,00 $400,400.00 

59 Furnish and place reinforcement (160#/CY) 70,000 LBS $1,85 $129,500.00 

60 Furnish and handle cement (,282T/CY) 120 TONS $155.00 $18,600.00 

61 FFP reinf, Concrete in gate chamber 450 CY $910.00 $409,500,00 

62 Furnish and place reinforcement (160#/CY) 72,000 LBS $1.85 $133,200.00 

63 Furnish and handle cement (.282T/CY) 130 TONS $155.00 $20,150.00 

64 FFP reinf. concrete - DIS access house 500 CY $910.00 $455,000,00 

65 Furnish and place reinforcement (160#/CY) 80,000 LBS $1,85 $148,000,00 

66 Furnish and handle cement (.282T/CY) 140 TONS $155.00 $21,700.00 

67 FFP reinf. concrete for thrust block @ 80 deg bend 5,100 CY $540.00 $2,754,000.00 

68 Furnish and place reinforcement (130 #/cy) 663,000 LBS $1.75 $1,160,250.00 

69 Furnish and handle cement (,20T/CY) 1,020 TONS $155.00 $158,100,00 

70 FFP reinf. concrete - jet flow gate control house 700 CY $930,00 $651,000,00 

71 Furnish and place reinforcement (160#/CY) 112,000 LBS $1,85 $207,200,00 

72 Furnish and handle cement (.282T/CY) 200 TONS $155,00 $31,000,00 

73 FFP reinf. concrete for thrust block @ jet gate house 4,100 CY $530,00 $2,173,000.00 

74 Furnish and place reinforcement (130 #/cy) 533,000 LBS $1.75 $932,750,00 

75 Furnish and handle cement (,20T/CY) 820 TONS $155,00 $127,100.00 

Sheet Subtotal $37,351,650.00 

QUANTITIES PRICES 

BY CHECKED CHBY~~ LJ.../CV' 7/JO/~8 Doug Stanton (8130) Tom Scobell (8130) JeffN ;n {ri170) i(?,c)CIR 0 
DATE PREPARED PEER REVIEW DATE PREPARED PEE~VIEW~ 
06/02108 07/30108 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUl:ll fUlGommonlJMomSlt:llack KOCk - Gost Worksheets from 
Designers\[Black Rock Dam_Most Probable_060208.xlsjDS 

River Outlet Works - Mechanical Seepage Mitigation 

.... .... z 
z:::>
«0 
-'Uo.u 

« 

::< 
w 
t:: 
>« 
0. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

76 Miscellaneous Metalwork 

Assume ladder in shaft to gate chamber, elevator 

rail supports, misc metal in gate house, gate 

chamber and O/S gate house. 

Mechanical 

08120 14,000 LBS $9.70 $135,800.00 

77 Furnish and install steel trashracks 08410 337,500 LBS $9.10 $3,071,250.00 

78 Furnish and install one bulkhead 22' x 24' @ 400' head 08410 144,000 LBS $4.50 $648,000.00 

79 Furnish and install seats and guides with lid 08410 23,900 LBS $11.00 $262,900.00 

80 Furnish and install one elevator, capacity =500 Ibs 

(2 person), speed =100 fpm, travel =450', 

landings =2, type =freight 

08410 1 UNIT $190,000.00 $190,000.00 

HVAC for: 

4200-ft long by 26-ft dia. penstock tunnel and 

430-ft deep by 24'dia shaft to gate chamber) 

0-8410 

81 Centrifugal fan rated: 

16,000cfm @ 8" static pressure, 1200 fan rpm max, 

2200-fpm max. fan outlet velocity, with adjustable sheave 

with 2-speed motor for 50% speed (8oo0-cfm at 2"sp) 

belt-drive, 30-Hp, 460-V, 3-Ph, 60-Hz, 1800-rpm motor. 

(approx 700-lbs+motor wt) 

0-8410 2 EA $17,500.00 $35,000.00 

82 48" Oia, 16-ga galv st. duct 4700 ft long 

(Wt with supports approx = 40-Ibs/linear ft) 

For 50-degree F temperature rise for winter ventilation, 

Assuming 90% recirculated air & 10% outside air 

0-8410 188,000 LBS $8.70 $1,635,600.00 

83 30-kVa Electric Ouct heaters 

480-V, 3-ph, 60-hz with thermostats 

Note: (100% outside air requires total of 515-kW heat 

for 32000 cfm for construction level ventilation 

or 21 O-kW for inspection level ventilation) 

0-8410 2 EA $17,500.00 $35,000.00 

Sheet Subtotal $6,013,550.00 

QUANTITIES PRICES 
BY Dick LaFond (8120) 

Weems,Schlein,Rill.Christensen (8410) 

CHECKED 

Alex Rill (8410) 

BY R~,,~ 
l~ieZf¥e (81~ , 

DATE PREPARED 

4/24/2004, 6/02/2008 

PEER REVIEW DATEPR~D 

07/30/08 

PEERREVI~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Altemative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
FILE: H:1D81701CommonWMornsIBlack Rock - Cost Worksneets trom 

Designersl[Black Rock Dam_Most Probable_060208.xlsjDS 
River Outlet Works - Mechanical Seepage Mitigation 

I
I-z 
z~
:50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT a.tl 

<{ 

Mechanical (cont.) 

Heating and Ventilating 08410 

50'x40'x24' Control House 

84 Centrifugal fan: 1 each 08410 1 EA $2,900.00 $2,900.00 

Single speed,1500 cfm at 0.50 inches w.g. static 

pressure, forward curve, direct drive; 3/4 hp motor 

rated 480 Vac, Three phase, 60 Hz. 
-

85 Propeller fan assembly: 1 each 08410 1 EA $3,300.00 $3,300.00 
Single speed, 4,800 cfm at 0.50 inches w.g. static 

pressure, belt drive; 1.5 hp motor rated 460 Vac, 

three phase, 60 Hz; include fan wall mount 

housing with motor guard. 

86 Unit heaters: 08410 4 EA $730.00 $2,920.00 
Electric horizontal discharge rated 7.5 kw, 

-

460 Vac, 3-phase, 60 Hz. (One each corner -18' throw) 

with wall thermostats 

87 Control dampers: All motor operated, parallel blade, 08410 

low leakage type with edge and side seals: 

48" wide x 48" high - 1 each 1 EA $2,900.00 $2,900.00 
36" wide x 36" high - 1 each 1 EA $1,700.00 $1,700.00 

88 Stationary louvers: All 16 gauge galvanized steel, 08410 

4-inch deep frame, 45 degree blades on 4-inch centers, 

45 percent free area, with insect and bird screen: 

48" wide x 48" high - 1 each 1 EA $2,000.00 $2,000.00 
36" wide x 36" high - 1 each 1 EA $1,150.00 $1,150.00 

Sheet Subtotal $16,870.00 

QUANTITIES PRICES 
BY CHECKED CHECKED ! I c.J 
Paul Schlem. Mike Weems (8410) Alex Rill (8410) ~ 7 3D U:JOv 

DATE PREPARED PEER REVIEW DATE PREPARED PEE~VIE~ 
4/24/2004. 610212008 07/30/08 



BUREAU OF RECLAMAnON ESTIMATE WORKSHEET SHEET 11 OF 19

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

River Outlet Works - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:ID8170ICommonIJMornsIBlack KOCk -l;ost WOJ1<.sneets trom FILE: 
Designersl[Black Rock Dam_Most Probable_060208.xlsjDS 
Seepage Mitigation 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

.. 

Mechanical 

(Continuation of HVAC System) D8410 

(50'x40'x24' Control House) 

89 Fan motor starters: Design, furnish and install D841 0 2 EA $2,900.00 $5,800.00 

control system 

90 Ductwork: All 16-gauge galvanized steel with D8410 250 LBS $8.70 $2,175.00 

extra heavy (ASTM A90 G120) galvanized 

coating: 

Air plenum: 250 Ibs. 

91 48"x48" galv steel intake air filter frames using D8410 1 EA $2,300.00 $2,300.00 

nine(9) 24"x16"x2" disposable filter elements in frame 

with dirty filter differential pressure sensor with 

warning light and remote signal. 

92 16"x24"x2" disposable fiberglass, 30% min efficiency, D8410 36 EA $2,400.00 $86,400.00 

Filter elements (estimate 9 elements with 

spares for testing, startup and two replacements each. 

93 Galv. Steel duct and fan supports. D8410 200 LBS $11.00 $2,200.00 

Sheet Subtotal $98,875.00 

QUANTITIES PRICES 

BY 

Paul Schlein. Mike Weems (8410) 

CHECKED 

Alex Ritt (8410) 

DATE PREPARED 

4/24/2004, 6/0212008 

PEER REVIEW DATE PREPARED 

07130108 



ESTIMATE WORKSHEET BUREAU OF RECLAMA nON 

PROJECT: 
Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE:RID8T7o\CommorllJlVlornSlBTack Rock - Cost Worksheets Trom 

Designersl{Black Rock Dam_Most Probable_060208.xlsjDS 
River Outlet Works - Mechanical Seepage Mitigation 

QUANTITY UNIT PRICE CODEDESCRIPTION UNIT AMOUNT 

94 

95 

96 

97 

98 

99 

100 

101 

102 

Steel penstock 

FURNISH-AND-INSTALL THE FOLLOWING: 

240-inch steel pipe, encased in concrete 

(1000 linear feet, 1-1/2-inch wall, 4290 Ib per lin. ft.) 

192-inch steel pipe, encased in concrete 

(1000 linear feet, 1-1/4-inch wall, 2841 Ib per lin. ft.) 

192-inch steel pipe, buried 

(273 linear feet, 1-1/16-inch wall, 24121b per lin. ft.) 

192-inch steel pipe, buried 

(601 linear feet, 1-inch wall, 22691b per lin. ft.) 

192-inch steel pipe, buried 

(601 linearfeet, 15/16-inch wall, 2127 Ib per lin. ft.) 

192-inch steel pipe, buried 

(601 linear feet, 7/8-inch wall, 1985 Ib per lin. ft.) 

192-inch steel pipe, buried 

(600 linear feet, 13/16-inch wall, 1842 Ib per lin. ft.) 

120-inch steel pipe, buried and exposed 

(100 linear feet, 13/16-inch wall, 1154 Ib per lin. ft.) 

60-inch steel pipe, vertical, grouted, air vent 

(418 linear feet, 3/8-inch wall, 2661b per lin. ft.) 

Sheet Subtotal 

D8420 

4,260,000 

2,840,000 

660,000 

1,360,000 

1,280,000 

1,190,000 

1,110,000 

115,000 

115,000 

LBS 

LBS 

LBS 

LBS 

LBS 

~ ~ -

LBS 

LBS 

LBS 

LBS 

$3.20 $13,632,000.00 

$3.20 $9,088,000.00 

$3.20 $2,112,000.00 

$3.20 $4,352,000.00 

$3.20 $4,096,000.00 

$3.20 $3,808,000.00 

$3.20 $3,552,000.00 

$3.20 $368,000.00 

$3.30 $379,500.00 

$41,387,500.00 

QUANTITIES PRICES 
CHECKEDBY 

Ken Smith (8420) 

DATE PREPARED PEER REVIEW DATE PREPARED 

07/30108 4/26104 

http:41,387,500.00
FILE:RID8T7o\CommorllJlVlornSlBTack


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
H:IUlll IUI(.;ommOnlJMOrnSIl:llaCK KOCK - (.;ost vvorKsneets trom FILE: 
Designers\[Black Rock Dam_Most Probable_060208.xlslDS 

River Outlet Works - Mechanical Seepage Mitigation 

f ::;: 
f-Z LU 
z:J 
..:0 !:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT -'U >tl.u 
..: ri 

Gates and Gate Controls 

Furnish and Install 
.. 

103 F & I -18' x 14' Roller gate w/controls D8420 180,400 LBS $9.60 $1 ,?31 ,840.00 

1 - gate and 1 control box (in shaft house) 

104 F&I structural steel for hoist support 10,000 LBS $4.80 $48,000.00 

105 F & I - 2 - 1 08-inch jet flow gates w/controls 89,400 LBS $9.60 $858,240.00 

2 gates and 1 control box 

106 F & I - 36-inch jet flow gate w/controls and bypass pipe 30,000 LBS $9.60 $288,000.00 

1 gate and 1 control box (in shaft house) 

Sheet Subtotal $2,926,080.00 

QUANTITIES PRICES 
BY CHECKED BY ~"'\-:-:s CHEC~!:D 

c' 7/30j'Z<JOB 
Gary Rood (8420) L6nni(Zlomp{ (8170) ~
DATE PREPARED PEER REVIEW DATE PREPARED PEE6i~ 
4/26/04 07/30/08 



- - -
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 14 OF 19 

PROJECT: 

Black Rock Preferred Alternative 

FEATURE: 

Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1 .3 MAF 
Most Probable Cost Estimate ESTIMATE LEVEL: AppraisalWOlD: YAKAP 

REGION PN PRICE LEVEL: Apr-07 
H:IOllllo\CommonlJMorrlSIBlack Rock - Cost Worksheets fromFILE: 
Designers\[Black Rock Dam_Most Probable_060208.xlsjDS 


River Outlet Works - Electrical 
 Seepage Mitigation 

~ ::l; 
~z w 


!:: 
 CODE QUANTITY~5 DESCRIPTION UNIT UNIT PRICE AMOUNT>0..8 «0..« 

Electrical 


This estimate is for 2 ROW control bldgs, one 


on top of dam and the other downstream for the 


regulating gates. 

Assume bringing power to dam part of unlisted items. 

Furnish and install the following electrical equipment: 

-

Grounding System 8430 

Ground rods, 10 ft, 3/4" dia., copper-clad 107 6 EA $260.00 $1,560.00 

108 Stranded bare-copper conductor, 4 AWG 250 LF $3.40 $850.00 

8430Conduit System 

Rigid steel conduit 
... 

3/4-inch LF109 200 $14.50 $2,900.00 

110 1-inch 100 LF $22.00 $2,200.00 
PVC conduit, Schedule 40 

-
1 1/2-inch111 600 LF $13.50 $8,100.00 

HOPE (High-density polyethylene) 

2-inch 1,000112 LF $17.50 $17,500.00 

Conductors & Cable 8430 


All cable single conductor, stranded copper 


113 12AWG 1,500 LF $1.10 $1,650.00 

114 10AWG LF500 $1.40 $700.00 

115 2AWG 2,000 LF $5.70 $11,400.00 

116 1/0AWG 400 LF $6.30 $2,520.00 

Electrical Service Equipment 8430 

Pole-mounted transformer; 100 kVA, 13.8,kV-480V 117 1 EA $39,000.00 $39,000.00 

118 Meter socket, NEMA 3R, 6OOV, 3-phase EA1 $650.00 $650.00 

119 Safety switch, heavy-duty, NEMA 3R, fusible 1 EA $2,700.00 $2,700.00 

3-wire, 600V, 100 ampere 

Panelboards & Electrical Distribution Equipment 

Panel board, 3-phase, 480V, 250 ampere 120 1 EA $9,300.00 $9,300.00 

121 Distribution load center, 15 kVA, 1-phase 2 EA $12,500.00 $25,000.00 
480-240/120V 

River Outlet Works Subtotal $125,537,315.00 

QUANTITIES PRICES 

BY CHECKED CHECKEDBY -c~;2 7/JO/'lc08
Cory Maurer (8430) Mike Schuh (8430) L&miez7;;~ ~ 
PEER REVIEW DATE PREPAAeDDATE PREPARED PEE~W 
George Girgis (8430) 5/22108 07/30/08 

http:125,537,315.00
http:25,000.00
http:12,500.00
http:9,300.00
http:9,300.00
http:2,700.00
http:2,700.00
http:39,000.00
http:39,000.00
http:2,520.00
http:11,400.00
http:1,650.00
http:17,500.00
http:8,100.00
http:2,200.00
http:2,900.00
http:1,560.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 15 Of 19 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate 

Roads and Utility Relocation 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
"LJO IV,,-,ommon'~IVlomS'Olac, "OCK - ,-,OSl 01,5 eelS rom 

Designers\[8Iack Rock Dam_Most Probable_060208.xlsjDS Seepage 
Mitigation 

r 
rZ 
z=>
:58 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
<l.() 

« 

State Highway Relocation (11.8 miles) 

1 Clear roadway alignment 

2 Excavation from borrow 

3 Excavation for roadway (assume 70% rock material) 

4 Compacting roadway embankments (subbase) 

5 Furnish and place base course material 

6 Furnish and place asphalt concrete 

7 Furnish and install W-beam type guardrail 

8 Furnish and install miscellaneous pipe culverts 

Assume 60-inch-diameter, wtlft=1 00 Ibs/ft.
-

Utility Relocations within Reservoir Inundation 

9 Remove Existing Transmission Lines 

Two 115-kV H-frame wood-pole 

lines, 60-feet apart 

954 AWG conductor 

10 Construct Transmission Lines 

Two 115-kV H-frame wood-pole 

lines, 60-feet apart 

954 AWG conductor 

11 Install new buried fiber optic line along new SH24 ROW 

Assume abandon existing line. 

08140 

08140 

08140 

08140 

08140 

08140 

08140 

08140 

08440 

08440 

0-8120 

280 AC $3,600.00 $1,008,000.00 

1,000,000 CY $4.70 $4,700,000.00 

5,200,000 CY $13.00 $67,600,000.00 

5,900,000 CY $1.80 $10,620,000.00 

150,000 TONS $24.00 $3,600,000.00 

97,000 TONS $79.00 $7,663,000.00 
.. 

58,000 LF $36.00 $2,088,000.00 

-

1,800 LF $250.00 $450,000.00 

-

7 miles $50,000.00 $350,000.00 

... 

12 miles $370,000.00 $4,440,000.00 

12 miles $31,000.00 $372,000.00 

Road and Utility Relocations Subtotal $102,891,000.00 

QUANTITIES PRICES 
BY 

Anne Pavol (8140) 

CHECKED 

Chou Cha (8140) 
BY qf1-,u.f~ 
Jeff Morris' /t170) 7/3t>/O'& 

DATE PREPARED 

4/24/04 

PEER REVIEW DATE PREPARED 

07/30108 

PEEFYR£VIEW 

Rr;("3l foa 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate 

Downstream Seepage Mitigation - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: :VO IUII."OmmOOlJMOmSIClaCK OCk - (;OSI OrKS eelS rom 
Designersl[Black Rock Dam_Most Probable_060208.xlsjDS 
Seepage Mitigation 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

MAIN COLLECTION FEATURE (7 MILES DOWNSTREAM) 

1 Construct concrete diaphragm wall 08312 1,100,000 SF 

Assume slurry trench construction, using a 
hydrofraise machine to 200-ft depth (5500 ft long) 

Assume excavation will be both in soil and rock 

Assume concrete backfill 

$170.00 $187,000,000.00 

2 Furnish and construct rockfill embankment 08312 130,000 CY 

Assume wall forms impervious barrier 

Embankment consists of rockfill obtained from 

within 2 miles of site 

Rough dimensions are 15 ft high, 5500 ft long, 

20 ft wide crest, and 1.5: 1 side slopes 

$17.00 $2,210,000.0

-

-

0 

- , 

3 Install water wells 08312 3,000 LF 

Assume 10 wells, each 300 ft deep 

Assume finished as water or dewatering wells 
"

with gravel pack and well screen 

-

$195.00 $585,000.00 

-

Sheet Subtotal $189,795,000.00 

QUANTITIES PRICES 

BY 

Bill Engemoen (8312) 

CHECKED BY .J::(.7: 
Bill Engemoen (8312) Jerry Zander J;70) 

CH~ 7/30/~8 
DATE PREPARED 

06104/08 

PEER REVIEW DATE PREPARED 

AI Kiene (8312) 07/30108 

PEEt§iVIEW1fIf 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 17 OF 19 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate 

Downstream Seepage Mitigation - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\UtllIU\~Ommon\JMOrnS\t;lacK KOCK - ~ost vvorl<sneets trom 
Designersl[Black Rock Dam_Most Probable_060208.xlsjDS 
Seepage Mitigation 

DESCRIPTION COOE QUANTITY UNIT UNIT PRICE AMOUNT 

4 

5 

6 

7 

8 

9 

10 

Construct Concrete Inlet Structure (Q=70 cfs) 

Assume inlet structure excavation covered under embankment excavation. 

Furnish, form, and place reinforced concrete 

Furnish and place concrete reinforcement. 

Assume 130 #/CY 

Furnish and handle cement (.282T/CY) 

Furnish and install miscellaneous metalwork 

grating and guardrails 

Furnish and install steel trashracks (35 psf) 

Furnish and install 54-inch x 54-inch slide gate 

steel or stainless steel welded construction 

self-contained, wall-mounted gate 

invert to opening= 15.5 feet 

manual actuation 

estimated weight: 2,700 LBS 

Furnish and install trashrake 

Assume Brackett Bosker Raking Machine 

Heavy duty model wi typical column supports 

Trashrack height=15 ft, Width= 8-ft 

Assume 5Q-ft long curved track. 

BrackettGreenUSA, Inc. Telephone: 281-480-7955 

Sheet Subtotal 

08120 30 

08120 3,900 

... 

08120 9 

08120 220 

08120 5,150 

08120 1 

80120 1 

CY $1,400.00 $42,000.00 

LBS $1.80 $7,020.00 

TONS $190.00 $1,710.00 

LBS $13.50 $2,970.00 

-

LBS $9.50 $48,925.00 

LS $64,000.00 $64,000.00 

I 

EA $190,000.00 $190,000.00 

$356,625.00 

QUANTITIES PRICES 

BY 

Brad VanOtterloo (8120) 

CHECKED 

Dick LaFond (8120) 
BY f.f-l 
Jerry Zander (8170) 

CH2; -;/30 /-uo8 

DATE PREPARED 

06/02/08 

PEER REVIEW DATE PREPARED 

07/30108 

PEErf.iE~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
FILE: H:IOll170lCommonlJMornslBlack Rock - Cost Worksneets Trom 

Designersl[Black Rock Dam_Most Probable_060208.xlsJDS 
Downstream Seepage Mitigation - Civil/Structural Seepage Mitigation 

I
I-Z 
z~ 

:38 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o..u 

« 

Discharge Line 

Oischarge line quantities are from cutoff wall to Yakima River (-20 miles). 

(Oesign f1ow= 70 cfs) 

Earthwork for Discharge Pipe 

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 - Payline Quantities - Vertical Trench Walis 

Clearing and Grubbing (150 ft wide along pipeline) 08120 SY 

Common Excavation for pipe 08120 CY 

Rock Excavation for pipe - (drill and shoot) 08120 CY 

Backfill for pipe 08120 CY 

Rockfill for pipe (used instead of backfill under dam) 08120 CY 
-

Soil Cement Slurry (CLSM) 08120 CY 

Alternative 2 - Takeoff Quantities  1-1/2:1 Trench Walls 

11 Clearing and Grubbing (150 ft wide ROW along pipeline) 08120 1,820,000 SY $0.76 $1,383,200.00 
-

12 Common Excavation for pipe 08120 720,400 CY $3.40 $2,449,360.00
-

13 Backfill for pipe 08120 581,500 CY $3.80 $2,209,700.00 
-

14 Soil Cement Slurry (CLSM) 08120 88,100 CY $85.00 $7,488,500.00 

48-inch Diameter Mortar-lined Steel Pipe 

15 48-inch, pipe thickness = 0.375 (200 Ibltt steel weight) 08120 109,200 LF $390.00 $42,588,000.00 

16 River/Road Crossings 08120 4 EA $21,000.00 $84,000.00 
Assume Cold Creek, Ory Creek, and 2 @ SH240 

Assume creeks have minimal Q during construction. 

17 Air Valve Installations (Assume 10 required) 08140 1 LS $420,000.00 $420,000.00 
Concrete: 810 CY 

Cement: 230 Tons 

Reinforcement: 148,000 LBS 

Excavation: 4,500 CY 

Backfill: 247 CY 

6-inch AirNacuum Valves: 10 EA. 

Sheet Subtotal $56,622,760.00 
QUANTITIES PRICES 

BY Brad VanOtterloo (8120) CHECKED BY -ft'J 
Dave Gesundh6il (8140) Dick LaFond (8120). Dave Edwards (8140) Jeny Zander (8170) 

DATE PREPARED PEER REVIEW DATE PREPARED 

06/02/08 Dave Edwards (8140) 07/30108 



SHEET 19 OF 19ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable Cost Estimate 

Downstream Seepage Mitigation - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:\D81701Common\JMorns\Black KOCK - cost WOrksneets trom 

Designers\[Black Rock Dam_Most Probable_060208.xlsjDS 
Seepage Mitigation 

:::; 
uJ 
!:: 
> DESCRIPTION COOE QUANTITY UNIT UNIT PRICE AMOUNT 

ct. 

Construct Concrete Baffled Outlet Structure (Type 8) 

Assume inlet structure excavation covered under embankment excavation. 

(Oesign f1ow= 70 cfs) 

18 Excavation of common materials for structures 

19 Furnish and place backfill around structures 

20 Compact backfill around structures 

21 Furnish, form, and place reinforced concrete 

22 Furnish and place concrete reinforcement. 

Assume 130 #/CY 

23 Furnish and handle cement (.282T/CY) 

24 Furnish and install miscellaneous metalwork 

grating, guardrails, safety racks 

Furnish and install riprap and bedding 

25 Riprap (d50=24") (120Ib/cf) 

26 Riprap Bedding (130 Ib/cf) 

Seepage Mitigation Subtotal 

08120 150 

08120 85 

08120 85 

08120 21 

08120 2,730 

08120 6 

08120 3,900 

08120 1,000 

08120 400 

CY $38.00 $5,700.00 

CY $28.00 $2,380.00 

CY $24.00 $2,040.00 

CY $1,400.00 $29,400.00 

LBS $1.80 $4,914.00 

-

TONS $190.00 $1,140.00 

LBS $11.50 $44,850.00 

TONS $57.00 $57,000.00 
-

TONS $47.00 $18,800.00 

$246,940,609.00 

QUANTITIES PRICES 

BY 

Brad VanOtterioo (8120) 

CHECKED 

Dick LaFond (8120) 

BY <J;t-:y 
Jerry Zander ~170) 

DATE PREPARED 

06/02108 

PEER REVIEW DATE PREPARED 

07/30108 

PEEVteV~ 

' 



BUREAU OF RECLAMA nON SHEET 1 OF 18ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Yakima River Basin Water Storage StudyBlack Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate 
Summary 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 

Summary Sheet 

H:ID817O\ESnSpreadsheetl1Black Rock-WymerlBlack Rock - Final Cost 
Estimate WorksheetslMPl[Black Rock Outlaw_Most Probable_060208 
Rev.xlsjSummary 

BY 

>
>-zz::J:so
lL8 

« 

Design Team 

DATE PREPARED 

6102108 

DESCRIPTION CODE 

Outflow Conveyance System sized for 2,500 cfs. 

Black Rock Outlet Facility loacted at MP22.6 on Roza Canal 

Bypass capacity: 2,500 cfs, Powerplant capacity: 900 cfs 

Sunnyside Deliveries by Pressure Pipe Option. 

Black Rock Outflow Conveyance Subtotal 

Plant - Civil and Structural Subtotal 

Plant - Mechanical Subtotal 

Plant - Electrical Subtotal 

Switchyard &Transmission Line Subtotal 

Subtotal 

Mobilization 

Subtotal with mobilization 

Escalation During Construction 

Subtotal with mobilization and escalation 

Design Contingencies 

CONTRACT COST 

Construction Contingencies 

FIELD COST 

Non-Contract Costs ** 

CONSTRUCTION COST 

QUANTITY UNIT UNIT PRICE 

5% (+/-) 

0% (+/-) 

10% (+/-) 

25% (+/-) $ 

25% (+/-) 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

I I I I I 

QUANTITIES () Ai . PRICES 
CHECKED BY~~:ander ~% CHECK~ -11 

~UO} 70) .:Jt t 
PEER REVIEW DATE PRmRED ) I PEER REVIEW , 

( €,f f~ 0<6 ;;rU . 

AMOUNT 

$415,741,270.00 

$35,544,819.00 

$76,188,749.57 

$14,051,630.48 

$1,048,500.00 

$542,574,969.05 

$27,000,000.00 

$569,574,969.05 

$0.00 

$569,574,969.05 

$60,425,030.95 

$630,000,000.00 

150,000,000.00 

$780,000,000.00 

$200,000,000.00 

$980,000,000.00 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 1H

FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:',08170\1::~ 1\~preaasheet' fBTack Rock-WymerltllaCk Rock - Final 

Cost Estimate WorksheetsIMP\[Black Rock Ouflow_Most 

Intake - Civil Structural Probable 060208 Revxls]Summary 

:::. 
UJ 
t:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
>« 
Il. 

Construct Intake Structure with Fishscreens 

Assume single level intake at Black Rock Reservoir. 

Assume Top of Oead Pool @ EI. 1500.0 

Civil/Structural 

Structural Excavation and Backfill 
Assume top 5 feet of excavation is common and the remainder is rock 

1 Excavation of common materials for structures 08120 1,700 CY $19.00 $32,300.00 

2 Excavation of rock for structures (drill & shoot) 08120 1,000 CY $29.00 $29,000.00 

Assume no backfill. 

Construct Fishscreened Intake Structure (incl. Manifold Encasement) 

3 Furnish, form, and place reinforced concrete (fc=4ksi) 08120 1,500 CY $930.00 $1,395,000.00 

4 Furnish and place concrete reinforcement. (110#/CY) 08120 165,000 LBS $2.00 $330,000.00 

$74,025.00 5 Furnish and handle cement 08120 423 TONS $175.00 

Waste Outflow Tunnel Muck at Black Rock 

Assume waste material within 2 miles of portal. 

Quantities include 1/2 outflow tunnel. 
$2,499,000.00 Waste rock excavation 08120 510.000 CY $4.90 

Waste Excess Excavated Material at Roza Canal 

Assume waste material within 2 miles of excavation 

Quantities include 1/2 outflow tunnel + outlet structure @ Roza Canal 

Waste rock excavation 08120 575.000 CY $4.90 $2,817.500.00 

Waste common material 08120 90.000 CY $4.20 $378.000.00 

Sheet Subtotal $7,554,825.00 

QUANTITIES PRICES 

BY Dick LaFond (8120) CHECKED BY ~-:: Fov,J f1. 
6/3/2004 Mike O'Shea (8120) Jeff Morff,s (B 170) 

DATE PREPARED PEER REVIEW DATE PREPARED 

6/2/2008 07/30108 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 3 OF 18 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\U!ll fU\COmmOnlJMOrnS\tllaCK KOCK - cost VVorKsneets trom 

Oesigners\[Black Rock Ouflow_Most 
Intake - Mechanical Probable 060208.xlsjSwitchyd& TUne 

t
t- z 
z:::J

:58 
0..0 

« 

::;: 
w 
t:: 
>g: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Intake Structure with Fishscreens 

Mechanical 

6 Fish screen, radius =20 ft, 90 ft long half cylinder shape 

structural steel weight 

stainless steel weight 

7 Air burst cleaning system, 250 psi working pressure 

a. 30,000 gallon receiver tank 

b. Air compressor units, each 30 hp, 87 cfm @ 250 psi 

@ 600 Ibs each, two required 

c. 6" dia. piping and butterfly valves (steel) 

8 Bulkhead gates and frames/guides (steel) 


(assumes four - 10' by 10' bulkhead gates) 


0-8410 

104,000 LBS $6.60 $686,400.00 

70,000 LBS $22.00 $1,540,000.00 

0-8410 

60,000 LBS $5.40 $324,000.00 

1,200 LBS $27.00 $32,400.00 

10,000 LBS $9.40 $94,000.00 

0-8410 144,000 LBS $6.90 $993,600.00 

Sheet Subtotal $3,670,400.00 

QUANTITIES PRICES 
BY CHECKED 

Rich Christensen (8410) Alex Ritt (8410) 

PEER REVIEW DATE PREPARED DATE PREPARED PEE~~yIEW 

.,/It' 1/sr/t;y6/1/04, 6/02/2008 07/30/08 

http:3,670,400.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: VAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Uljl fU\I.;OmmOn\JMOmS\tllaCK KOCK - 1.;051 vvorK5neelS Trom FILE: 
Designersl[Black Rock Ouflow_Most 

Outflow Conveyance - Civil/Mechanical Probable 060208,xls]Switch d&TLlne 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Tunnel 

Construct 90,000-ft long, 17.00-ft finished diameter, 19.67-ft minimum bore diameter, tunnel in rock. Tunnel will be 

excavated with TBM and driven uphill. Water problems will be minimal. Tunnel has three final support reaches. 

80,600-ft long unreinforced concrete lined reach 

9 Excavation 0-8140 80,600 If $1,500.00 $120,900,000.00 

(907,000 cy, appr 11 cy/lf) 

10 Furnish and place unreinforced concrete tunnel lining 0-8140 229,000 cy $460.00 $105,340,000.00 

11 Cementitious materials for concrete tunnel lining 0-8140 64,600 tons $150.00 $9,690,000.00 

12 Furnish & install 3/4-in dia, 8-ft long rock bolts 0-8140 642,000 lin ft $71.00 $45,582,000.00 

-

2,OOO-ft longreinforced concrete lined reach 

13 Excavation 0-8140 2,000 If $1,500,00 $3,000,000.00 

(22,500 cy, appr 11 cy/lf) 

14 Furnish and place reinforced concrete tunnel lining 0-8140 5,690 cy $550,00 $3,129,500.00 

15 Cementitious materials for concrete tunnel lining 0-8140 1,600 tons $175.00 $280,000.00 

16 Furnish and install concrete reinforcement 0-8140 81,700 Ibs $1.80 $147,060.00 

17 Furnish and install structural steel tunnel supports 0-8140 828,000 Ibs $6.10 $5,050,800.00 

7,400-ft long steel lined portal reach 

18 Excavation 0-8140 7,400 If $1,500.00 $11,100,000.00 

(83,300 cy, appr 11 cy/lf) 

Steel Tunnel Liner: 

ASTM A572 Gr. 50: Sy = 50 kpsi St = 65 kpsi 

19 204" Oia., 7/8" wall, L= 7770 ft., 1916 Ibs/ft 0-8420 19,200,000 LBS $3.30 $63,360,000.00 

20 Furnish and place backfill concrete 0-8140 21,100 cy $430.00 $9,073,000.00 

21 Cementitious materials for backfill concrete 0-8140 5,940 tons $150.00 $891,000.00 

22 Furnish & install 3/4-in dia, 8-ft long rock bolts 0-8140 89,600 lin ft $71.00 $6,361,600.00 

23 Furnish and install structural steel tunnel supports 0-8140 415,000 Ibs $6.10 $2,531,500.00 

Sheet SUbtotal $386,436,460.00 

QUANTITIES PRICES 
BY Bill Thompson (8140) CHECKED CHECKED BY ~Ll~ , ' ~, II?rJ~ 

Nathan Nakamoto (8420) Kevin At.vater (8140). Rick Frisz. (8420) Jeff M I 170) 7/JI/ (,-, .P. ~ ,//'
DATE PREPARED PEER REVIEW DATE PREPARED 

PEER 1tJw '-/1/0'1 If og 5/26/04 07/30/08 



BUREAU OF RECLAMATION SHEET 5 OF 18ESTIMATE WORKSHEET 
PROJECT: 

Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUl:ll fUI<.;ommOnlJMOrnSIt:llaCK KOGK - <.;ost vvol1<sneets tram FILE: 
Designers\[Black Rock Ouflow_Most 

Outflow Conveyance - Civil/Mechanical Probable 06020S.xlsjSwitchyd& TUne 

>-
>--z 
z:::>
:58 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
£L() 

..: 

Construct Surge Shaft 


Construct 530-ft deep, 40.0-ft finished diameter, 46-ft excavated diameter, shaft in rock. 


Shaft will be excavated by raise bore and slash method (drill & blast). 


Water problems will be minimal. Shaft has two final support reaches. 


430-ft deep unreinforced concrete lined reach 

24 Excavation 08140 430 If $17,000.00 $7,310,000.00 

(26,500 cy, approx. 62 cy/lf) 

25 Furnish and place unreinforced concrete shaft lining 08140 6,450 cy $500.00 $3,225,000.00 

Cementitious materials for concrete shaft lining 08140 1,820 tons $175.00 $318,500.0026 

27 Furnish & install 1-in dia, 12-ft long rock bolts 08140 21,000 lin ft $80.00 $1,680,000.00 

I 
1OO-ft deep reinforced concrete lined shaft top reach 

28 Excavation 08140 100 If $17,000.00 $1,700,000.00 

(6,160 cy, approx. 62 cy/lf) 

29 Furnish and place reinforced concrete shaft lining 08140 1,500 cy $500.00 $750,000.00 

Cementitious materials for concrete shaft lining 08140 423 tons $175.00 $74,025.0030 

Furnish and install concrete reinforcement 08140 18,700 lin ft $1.80 $33,660.0031 

Furnish & install1-in dia, 12-ft long rock bolts 08140 4,800 lin ft $80.00 $384,000.0032 

33 Furnish and install chain link protection 08140 76,600 sq yd $34.00 $2,604,400.00 

Black Rock Outflow Conveyance Subtotal $415,741,270.00 

QUANTITIES PRICES 
BY CHECKED BYr2 .f/... <.J../O'V-? 
Bill Thompson Kevin Atwater (S140) Jeff~s'/6~70) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIWA-. .. L 
07130IOS 'tI~ 111~ot 4/19104 

http:415,741,270.00
http:2,604,400.00
http:384,000.00
http:33,660.00
http:74,025.00
http:750,000.00
http:1,700,000.00
http:17,000.00
http:1,680,000.00
http:318,500.00
http:3,225,000.00
http:7,310,000.00
http:17,000.00


BUREAU OF RECLAMArlON ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 

WOlD: VAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IUtl IUI,--ommonWMomslcoacK "OCK FILE: 

Designers\[Black Rock Ouflow_Most 
Probable 060208.xlsjSwitchyd&TLine 

- '--OS{ YYOrKSnee{s rom 

I
I-z 
z::;'

:58 
<l.U 

« 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Sheet Subtotal $1,600,074.00 

QUANTITIES PRICES 

BY 

Dick LaFond (8120) 

CHECKED 

Brad VanOtterlOo 

BY .J;!.-:? 
Jerry Zander (i170) 

CHECK5l? i/ /1/"L. 
C/-.L// __ 

'/.1
7[l1,oY 

DATE PREPARED 

613104 

PEER REVIEW DATE PREPARED 

07130/08 

PEER~IE)' 

~ ol-3\-oi 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 18 


FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Utll fUI(.;ommOnIJMOrnSIt:llaCK KOCK - (.;ost WOrKSheets ITom FILE: 
Designersl[Black Rock Ouflow _Most 

Black Rock Outlet Facility - Civil/Structural Probable 06020S.xlslSwitchyd&TUne 

> ::; 
>-z w z::> !:: ::i8 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >a.u « 

« 0.. 

Tailrace Channel (Lined· Lining covered under structural) 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1150 I 
Assume waste rock and common material within 2 miiesof excavation. See Sht 2. 

15 Common excavation for tailrace channel 08120 32,000 CY $7.40 $236,800.00 
.~ 16 Rock excavation for tailrace channel (drill & shoot) 08120 6,700 CY $32.00 $214,400.00 

Structural Excavation and Backfill 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1150 

Assume stockpile rock for later use as riprap. 

17 Common excavation for structures 08120 22,500 CY $10.50 $236,250.00 

18 Rock excavation for structures (drill & shoot) 08120 9,500 CY $32.00 $304,000.00 

19 Furnish backfill for structures (reuse excavation) 08120 6,400 CY $0.00 $0.00 

20 Place backfill around structures 08120 6,400 CY $16.00 $102,400.00 

21 Compact backfill around structures 08120 6,400 CY $18.00 $115,200.00 

Pipe Trench Excavation and Backfill 

Manifold excavation in yard. 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1150 

22 Common excavation for pipe in Service Yard 08120 18,000 CY $8.70 $156,600.00 

24 Furnish, place, & compact backfill for pipe (local) 08120 11,500 CY $34.15 $392,725.00 

Pipe Trench Excavation and Backfill 

From Tunnel Portal (Sta. 910+00) to Yard (Sta. 940+00) 

Assume all common excavation 

25 Common excavation for pipe 08140 487,000 CY $4.00 $1,948,000.00 

26 Furnish backfill for pipe 08140 461,500 CY $0.00 $0.00 

27 Place backfill around pipe 08140 461,500 CY $4.70 $2,169,050.00 

28 Compact pipe backfill (F&P included in above items) 08140 36,000 CY $10.50 $378,000.00 

Sheet Subtotal $6,253,425.00 

QUANTITIES PRICES 

BY Dick LaFond (8120) CHECKED BY .J;f. -:;:: 
Linda Bowles (S140) Mike O'Shea (8120). Ann Pavol (8140) Jerry Zandll (S170) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

5/15/04 07/30lOS ~ ,'1. l'~t>i 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: 

REGION 

FILE: 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:\Utll ru\(.;ommOnlJMOmSlljlaCK KOCK - (';OSI VVO!1<sneelS Irom 

Designersl[Black Rock Ouflow_Most 
Black Rock Outlet Facility - Civil/Structural Probable 060208.xlsjSwitchyd& TUne 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

STRUCTURAL 

Construct Concrete Tailrace Lining and Retaining Walls 

Assume lining is 1-foot thick wi #6@12" EW EF, 1.5:1 side slopes 

29 Furnish, form, and place reinforced concrete lining D8120 2,000 CY 

in excavated channel (fc= 4 ksi) 

$930.00 $1,860,000.00 

30 Furnish, form, and place reinforced concrete walls D8120 1,500 CY $960.00 $1,440,000.00 
31 Furnish and place concrete reinforcement. 

Assume 130 #ICY 

D8120 455,000 LBS $1.95 $887,250.00 

32 Furnish and handle cement (.282T/CY) D8120 980 TONS $150.00 $147,000.00 

Construct Powerplant and Bypass Substructure 

33 Furnish, form, and place reinforced concrete D8120 14,500 CY $710.00 $10,295,000.00 

34 Furnish and place concrete reinforcement. 

Assume 120 #/CY 

D8120 1,740,000 LBS $1.85 $3,219,000.00 

35 Furnish and handle cement (.282T/CY) _ D8120 4,090 TONS $135.00 $552,150.00 

36 Construct Powerplant and Bypass Superstructure 

212.5-ft x 73.5-ft x 42-ft high superstructure 

Structural steel superstructure with CMU walls. 

Stepped columns for 90T crane support 

Built-up roof on metal roof deck. 

D8120 15,620 SF $250.00 $3,905,000.00 

Sheet Subtotal $22,305,400.00 

QUANTITIES PRICES 
BY 

DIck LaFond (8120) 

CHECKED BY f:I-J;, 
Mike O'Shea (8120) Jerry Zander (8 0) 

CHECKED 

P t:= fl-- 7/1110? 
DATE PREPARED 

614104 

PEER REVIEW DATE PREPARED 

07130108 

PEER REVIEW 

.J3t;::/ (/f - 3 \ - ~! 

; 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET--9 OF - 18

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtll IUICOmmOnlJMOrnSIt:SIaCK i"<OCK - cost WOrl<sneets trom FILE: 
Designersl[Black Rock Ouflow_Most 

Black Rock Outlet Facility - Civil/Structural Probable 06020S.xlsjSwitchyd&TLine 

t :;;; 
t- z wz::J t::58 DESCRIPTION CODE UNIT PRICE > QUANTITY UNIT AMOUNT 
"-0 q; 

q; "

STRUCTURAL (cont) 

... . .. 

Construct Pipe Encasements in Yard 

37 Furnish, form, and place reinforced concrete 08120 3,100 CY $880.00 $2,728,000.00 

38 Furnish and place concrete reinforcement 08120 341,000 LBS $1.95 $664,950.00 Y 

Assume 110 #/CY 

39 Furnish and handle cement (.282T/CY) 08120 874 TONS $155.00 $135,470.00
I' 

-

1 

Structural Steel 

40 Furnish and install structural steel (painted): 08120 175,000 LBS $7.70 $1,347,500.00 v 


Includes crane girder, rail, and hoist frames. 
r 

Does not include typo building framework. 

Miscellaneous Metalwork 

41 Furnish and install miscellaneous metalwork 08120 45,000 LBS $11.00 $495,000.00 
.. 

Includes grating, hatches, ladders, guardrail, and 
.. 

cable trays 

42 Motor-operated, exterior insulated roll-up door 08120 1 EA $15,000.00 $15,000.00 v 


18' x 20' 
.'. 

Plant - Civil and Structural Subtotal $35,544,819.00 

QUANTITIES PRICES 
BY CHECKED BY 

Dick LaFond (S120) Mike O'Shea (S120) Jerry Zander (S170) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW

5/15/04 07/3010S ,L?Jt;;7 \1 1- J \ - \] 'd 



ESTIMATE WORKSHEET BUREAU Of RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate 

Black Rock Outlet Facility - Mechanical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
,IUO {VI"U"1f1 OIl\,JMOmSIO"'C~ r<oc~ - "USl OIKS"....'" .rum 

Designers\(Black Rock Ouflow_Most 
Probable 060208,xlsjSwitchyd& TUne 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

1 

2 

3 

Major Mechanical Equipment 

Turbine-Vertical Francis, 31452 Hp 

400 rpm, 339 ft, Design Head 

CF3 18-8 Stainless Runner 5,5' dia. 

Digital Governor, 103,905 ft.-Ibs. 

150 psi system 

Governor Pressure Tank 875 Gal. 

Look to Flaming Gorge Oil Tank 

Sheet Subtotal 

08420 

08420 

08420 

125,000 

7,640 

LBS 

EA 

LBS 

$22.00 

$330,000,00 

$9,00 

$2,750,000,00 

$330,000,00 

$68,760,00 

$3,148,760.00 

QUANTITIES PRICES 
BY 

Toby Turnage (8420) 

CHECKED 

John Brooks (8420) 

CHECKED .J.
b· k /J--- 7{Jtio 7 

DATE PREPARED 

4/14/2004; 6/2108 

PEER REVIEW DATE PREPARED 

07130/08 

PEER REVIEW 

,W.I (11/1/11)'6 
, r 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 11 OF 18 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Study 


Outflow Conveyance System 

Most Probable Cost Estimate 


Black Rock Preferred Alternative 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUl:ll lUI!::::; I l::ipreaaSneetlll:llaCI< KOCK-wymerll:llaCK KOCK - rlnal c.;ostFILE: 
Estimate WorksheetslMPI[Black Rock Ouflow_Most Probable_060208 

Black Rock Outlet Facility - Mechanical Rev.xls]Plant-Mechanical 

QUANTITY UNIT UNIT PRICE DESCRIPTION CODE AMOUNT 

Furnish and install the following: 

Steel Penstock: 


Steel plate used for pipe fabrication: 


ASTM A36: Sy = 36 kpsi 


(All pipe sizes are inside diameters) 


4 
 204" Oia., 1 15/16" wall, L= 3,000 ft., 4265 Ibs/ft 08420 12,795,000 LBS $2.70 $34,546,500.00 

5 84" Oia., 13/16" wall, L= 492 ft., 737 Ibs/ft 363,000 LBS $2.30 $834,900.0008420 

Stainless Steel Stilling Basin for Sleeve Valves: 


ASTM 316L Stainless steel plate 


6 Four - 396" Oia., 1 1/4" wall cylindrical tanks with baseplates:_ 


Each tank height = 20 feet 


Total weight for four tanks = 1,180,000 Ibs. 
 $18.00 $21,240,000.0008420 1 ,180,000 LBS 

Sleeve valves with hydraulic operators: 


7 
Four - 84" Oia. Inlet X 72" Oia. Outlet Valves 08420 280,000 LBS $18.00 $5,040,000.00 

ASTM 316L Stainless steel plate 


Each valve weight = 70,000 


Total weight for four valves = 280,000 Ibs. 


Spherical valves with hydraulic operators: 


8 
Sleeve valve guard valves 240,000 LBS $12.00 $2,880,000.00 

Four - 60" Oia. Spherical valves with hydraulic operators 

60,000 Ibs. per valve 

08420 

Turbine guard valve 


9 
One - 84" Oia. Spherical valve with hydraulic operator 140,000 LBS $12-00 $1,680,000.00 

140,000 Ibs. per valve 

08420 

Sunnyside Power Plant Isolation Valve 


10 
One - 84" Oia. Spherical valve with hydraulic operator 08420 140,000 LBS $12.00 $1,680,000.00 

140,000 Ibs. per valve 

Sheet Subtotal $67,901,400.00 

QUANTITIES PRICES 
BY CHECKED CHE~ 
Nathan Nakamoto (8420) Rick Fnsz (8420) 

DATE PREPARED nATI= PRI=PARED ) PEER REVIEW ~ 

( <:i',!}). oq; 5/26/04 

http:67,901,400.00
http:1,680,000.00
http:1,680,000.00
http:2,880,000.00
http:5,040,000.00
http:21,240,000.00
http:834,900.00
http:34,546,500.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
PROJECT:FEATURE: 

Yakima River Basin Water Storage Study Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtllIUI\;OmmonIJMOmSll:llaCK KOCK - \;OSI vvon<sneels trom FILE: 
Designers\[Black Rock Ouflow _Most 

Black Rock Outlet Facility - Mechanical Probable 060208,xlsjSwitchyd& TUne 

I
I-Z 
Z~ 
<cO .... u
<l.u 

DESCRIPTION CODE QUANTITY UNrr UNrr PRICE AMOUNT 

<c 

$7,30LBS $1,149,750,00 

overhead crane, 67,5' span 

157,50010 Furnishing and installing one 90-Ton 08410 

unit $480,000,00 $480,000.00 

capacity =3500 pounds, travel =31 ft. 

landings =3, speed =100 ftlmin. 

11 1Furnishing and installing Hydraulic elevator 08410 

$173,600,00 

(assumes 3 bays of guides and 3 bulkhead gates) 

LBS $5.6012 Bulkhead gates and guides at turbine (steel) 31,00008410 

$24,0013 Monorail hoist for bulkhead gate, electric wire rope, 08410 1,500 LBS $36,000.00 

motorized trolley, 5-ton capacity 

$6.80 $1,033,600,00 

eight bays fo guides, 2 bays of stoplogs (steel) 

14 Stoplogs, lifting beam & guides at sleeve valves 08410 152,000 LBS 

$43,000,00 

12 - 100# Storage Cylinders wI control panel 

and appurtenances and 400 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

C02 High Pressure Fire Extinguishing System: 08410 1 L.S. $43,000.0015 

Fire Suppression System: 08410 L.S. $60,000,00 $60,000.00 

3 Fire hose reels w/1 00 feet of hose 

12 - Portable hand-held 20# extinguishers 

2,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

16 1 

L.S,17 Unit Cooling Water System: 08410 $155,000,00 $155,000.00 

2 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

1,000 Ibs, of type K copper tubing, valves & fittings 

4,000 Ibs, of ductile iron, mechanical joint pipe & fittings 

1 

18 Lubricating Oil System: 08410 $24,000.00 $24,000.00 

2- 500 gal carbon steel storage tanks 

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

1,000 Ibs, of sch. 40 carbon steel pipe, valves & fittings 

1 L.S. 

Sheet Subtotal $3,154,950.00 

QUANTITIES PRICES 
BY Rick Chnstensen , Bob Sund (8410) CHECKED BY~ 7' CHECK)R

I;-::-s..,' ~- r/'-- ~1/;1161'~,Connie Berte, John Grass, Randy Egan Alex Rltt (8410) Lon~~",~"'O) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

5/3/2004, 5/02/2008 07/30108 ~ V-'/1 I/o", , 

http:3,154,950.00
http:24,000.00
http:24,000.00
http:155,000.00
http:60,000.00
http:43,000.00
http:36,000.00
http:480,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate 

Black Rock Outlet Facility - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\UtilIU\\;OmmOn\JMOmS\t;llaCK KOCK - \;OSI VVOrKSneelS tram 

Oesigners\[Black Rock Ouflow _Most 
Probable 06020S.xlsjSwrtchyd&TLine 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

19 Compressed Air System: 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 100 cfm air dryer 

500 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 1 

... 

L.S. $60,000.00 $60,000.00 

20 Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

750 Ibs. of type K copper tubing, valves & fittings 

08410 1 L.S. $120,000.00 $120,000.00 

21 Gravity Drainage System: 

12 - Floor drains, cast iron 

5,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

-

08410 1 L.S. $60,000.00 $60,000.00 

22 Plant Unwatering System: 

2 - Vertical turbine type sump pump, 500 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,000 Ibs. of type K copper tube, valves & fittings 

3,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 1 

I 

each $83,639.57 $83,639.57 

23 Domestic Water and Sanitary Waste System: 

2 - Water Closets 

1 - Urinal 

2 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

400 Ibs. of type K copper tubing, valves & fittings 

08410 1 each $60,000.00 $60,000.00 

Sheet Subtotal $383,639.57 

QUANTITIES PRICES 
BY 

J Grass. REgan (S410) 

CHECKED 

Alex Ritt (S410) 

DATE PREPARED 

5/27/2004,6/02/200S 

PEER REVIEW DATE PREPAReO 

07/30/0S 

PEER REVIEW 

~ 
, I 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate 

Black Rock Outlet Facility - Mechanical 

BY 

>
>-z 
z=> 
«0 
.... 0 
0..0 

« 
DESCRIPTION 

Heating, Ventilating, and Air Conditioning 

Unmanned air cooled plant. 

OA temp 95 degrees F. 

Plant· Mechanical Subtotal 

QUANTITIES 

Paul Schlein. Michael Weems (8410) 

CHECKED 

Alex Ritt (8410) 

DATE PREPARED 

6/1/2004,6/02/2008 

PEER REVIEW 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
FILE: H:IU!ll rUILommonlJMomSltllaCK KOCK· Lost WOrkSheets rrom 

Oesigners\{Black Rock Ouflow_Most 
Probable 060208.xls]Swrtchyd&Tline 

CODE QUANTITY 

D8410 

/'\ / 

'•. nATE PR,EP~D 
07/30108 

UNIT UNIT PRICE AMOUNT 

1 L.S. $1,600,000.00 $1,600,000.00 

$76,188,749.57 

PRICES 

CHEC~p 

d· ¥,/t-- 7/1J)Oi 
PEER REVIEW 

~ o1j'!lHJ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 15 OF 18

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Black Rock Outlet Facility - Electrical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:IUtll fUIL;ommon\~IVlorns\O"'c~ "OC~ -
Designers\[Black Rock Ouflow_Most 
Probable 06020S.xls]Switchyd& TUne 

vOSI OI~S eelS rom 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

1 Electrical Generator (F&I) 

25,000 kVA, 6,900 volts, 3-phase, 60 Hz 

276.9 rpm, 95 % power factor 

Vertical, synchronous machine 

Static excitation system & voltage regulator 

8430 1 EA $11,000,000 $11,000,000.00 

Plant Grounding System (F&I) 8430 

2 Ground rods, 10 ft, 3/4" dia, copper-clad 

Stranded bare-copper conductor: 

30 EA $250.00 $7,500.00 

3 250 MCM 1,200 LF $13.00 $15,600.00 

4 4/0 AWG 800 LF $12.00 $9,600.00 

5 2/0 AWG 500 LF $8.30 $4,150.00 

6 4AWG 800 LF $3.30 $2,640.00 

Generator Bus & Metal-Enclosed Switchgear (F&I) 8430 

7 Generator isolated phase bus: 250 LF $1,750.00 $437,500.00 

15 kV, 3000 amperes, 3-phase, 60 Hz 

8 Generator power circuit breaker: 1 EA 
15 kV, 3000 amperes, 3-phase, vacuum type 

$870,000 $870,000.00 

9 Station-service fused interrupter switch: 1 EA 
15 kV, 600 ampere, 3-phase, wI power fuses 

$36,000.00 $36,000.00 

Generator Control Equipment (F&I) 8430 

10 Duplex control switchboard for operation of the 1 EA 
generator 

$870,000 $870,000.00 

Sheet Subtotal $13,252,990.00 

QUANTITIES PRICES 

BY 

Mike Schuh (S430) 

CHECKED 

Cory Maurer (S430) ,~ 

-

B~;5
[LIii'lMlZ~) CH~Df::,- 'ft- 7(JI/ of 

DATE PREPARED 

5122/08 

PEER REVIEW 

George Girgis (S430) 

DATEP~RED 
07/3010S 

PEER REVIEW 

~ (/1/.I/ / Iji, 



ESTIMATE WORKSHEET - - BUREAU OF RECLAMATION SHEET 16 OF 18-
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate 

Black Rock Outlet Facility - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: ;\Utll iu\,-,ommonIJMomsIBlack KOCK - '-'OSt VVOrKsneets from 
Designersl[Black Rock Ouflow_Most 
Probable 060208.xls}Switch}'d& TUne 

>-
>--zz;;)
::i8 a.u 

« 

::> 
w 
!:: 
>« 
a. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Plant Battery System (F&I) 08430 

11 125 volt, 300 ampere-hour, lead-acid battery 1 EA $30,000.00 $30.000.00 

12 Battery chargers 2 EA $9,700.00 $19,400.00 

13 OC distribution panelboard, 100 ampere mains, 

and molded-case circuit breakers 

1 EA $15,000.00 $15,000.00 

Plant Station-Service Equipment (F&I) 

Indoor secondary unit substation with following 

features: 

08430 

14 Ory-type transformer, 6.9 kV-480Y/277, 1500 kVA 1 EA $66,000.00 $66,000.00 

15 480 volt power-circuit breakers, 600 amperes 5 EA $4,800.00 $24,000.00 

Building Lighting System (F&I) 

Interior luminaires 

08430 

16 High bay, high-pressure sodium, 400 Watt 
-

480 volt, 1-phase 

24 EA $840.00 $20,160.00 

17 4 foot fluorescent lighting fixtures, 2 lamps 36 EA $270.00 $9,720.00 

18 Emergency lighting system 

Exterior luminaires 

1 LS $4,200.00 $4,200.00 

19 High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 

12 EA $482.54 $5,790.48 

20 Building Fire Detection & Alarm System (F&I) 08430 1 LS $180,000 $180,000.00 

DistributIon Panelboards (F&I) 08430 

21 480-volts, 3-phase, 400 ampere bus, indoor type 

with 12 molded-case circuit breakers 

2 EA $12,000.00 $24,000.00 

Motor Control Center (F&I) 08430 

22 480 volts, 3-phase, 1600 ampere main bus 

Six 20 inch wide sections 

1 EA $230,000 S230,OOO.OO 

Sheet Subtotal $628,270.48 

QUANTITIES PRICES 
BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) . .

BY~:-:J
.::."2'"' "T 70)..,. ~J]W 

CHECKED r 
7/II/Df.P. /I

DATE PREPARED 

5/22108 

PEER REVIEW 

George Girgis (8430) 

D

,.

ATE PR£ffARED 

07/30/08 

PEER REVIEW 

u 71JI I' ej:PeV 

I f 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 17 OF - 18- 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable Cost Estimate 

Black Rock Outlet Facility - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:ID81701ESH preadsheetl1 Black KocK-vvymenblacK KOCK 
Cost Estimate WorksheetslMPI[Black Rock Ouflow_Most 
Probable 060208 Rev.xlsjPlant-Electrical 

- i-Inal 

f
f-z 
z:::> 
:)0 a.e 

<{ 

::;:
w
t::
>
<{ 
0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT

Insulated Conductors (F&I) 

15 kV shielded power cable: 

08430 

23 4AWG 

600-volt single-conductor, stranded-copper: 

300 FT $26.00 $7,800.00 

24 12AWG 6,000 FT $1.05 $6,300.00 

25 10AWG 4,000 FT $1.35 $5,400.00 

26 6AWG 
1 

1,000 FT $2.90 $2,900.00 

27 4AWG 1,000 FT $4.00 $4,000.00 

28 1/0AWG 600 FT $6.30 $3,780.00 

29 4/0AWG 

600-volt multi-conductor control cable: 

600 FT $4.40 $2,640.00 

30 9 conductor 14 AWG 1,500 FT $2.90 $4,350.00 

31 12 conductor 14 AWG 2,000 FT $3.70 $7,400.00 

32 5 conductor 10 AWG 2,000 FT $3.30 $6,600.00 

Conduit System (F&I) 

Rigid steel conduit: 

08430 

33 1 inch 1,000 FT $22.00 $22,000.00 

34 1 1/2 inch 500 FT $29.00 $14,500.00 

35 2 inch 600 FT $37.00 $22,200.00 

36 21/2 inch 

Plastic-coated rigid steel: 

350 FT $55.00 $19,250.00 

37 2 inch 750 FT $55.00 $41,250.00 

Plant - Electrical Subtotal $14,051,630.48 

QUANTITIES PRICES 

BY 
Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

BY $:;
Lonnr~ (lrIO) 

CHEC~E"?tJ 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 

DATE PREPARED 

( €/\~\Q~ 
PEER~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:ID81 rUICommOnlJMomSIt:SIaCk Rock - cost wOr!<sneets from FilE: 
Designers\[Black Rock Ouflow_Most 

Black Rock Outlet Facility - Incoming Power Probable 060208.xlsjSwitchyd&TUne 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Switchyard 

Furnish and Install: 

Oil-filled power transformer 08430 EA $540,000 :5540,000.00 

30 MVA; 34.5-6.9kV, 3-phase 

2 F&I 34.5-KV PRIMARY UNIT SUBSTATION: 08430 EA $450,000 $450,000.00 

'INCOMING 34.5KV SECTION/BUS/INTERRUPTER 

'OUTGOING 6.9KV SECTION/BUS/INTERRUPTER 

'SURGE ARRESTORS, 30KV 

Tap at existing 34.5·kV line 

Furnish and Install: 

3 Wood-pole tap structure 08430 EA $10,500.00 $10,500.00 

4 Construct Transmission Line (By Others) 08430 1,000 FT $48.00 $48,000.00 

Assume 1000 feet of transmission line from 

existing 34.5-kV line 

wood poles, 1115 AWG conductor 

Switchyard & Transmission Line Subtotal $1,048,500.00 

QUANTITIES PRICES 
BY CHECKED 

lisa Gamuclello (8430) Cory Maurer (8430) 

DATE PREPARED PEER REVIEW DATE P~E:~ED 
5/14108 George GirgiS (8430) 07130108 

I / 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 1 
~~ 

OF 2
~~ 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Delivery System - Option 1 Pipeline 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:1D8 170lESTlSpreadsheetll Black Rock-WymerlBlack Rock - Final Cost 
Estimate WorksheetslMPI[Black Rock SunnysideDeJivery ..Most 

Probable 060208 Rev.xlsjSS Delivery Option I 

f :E
f-Z U.Jz:=;. 
«:0 t:
..lU CODE QUANTITY UNIT UNIT PRICE AMOUNT> DESCRIPTION 
o..U «:

«: 0.. 

12 ft. Dia. Steel Delivery Pip_e 

1 Clearing and grubbing PN3440 93 ACRES $3,500,00 $325,500.00
I--

r-' 
2 Excavation (common) 884,000 CY $2,80 $2,475,20Q~ 

- ._--_.. 

3 Excavation (rock) 156,000 CY $25.00 $3,900,000.00
f----. "

~-f---
4 Soil cement bedding 7,840 CY $135,00 $1 ,058,40~:i>Q 

-
5 PlaCing and compacting backfill 890,000 CY $7.10 $6,319,000,00 

612 ft, dia, steel pipe, A572 GR 60 steel 62,000,000 LBS $2.50 $155,000,000,00 

-

Check Structure on Sunnyside Canal PN3440 

7 Structural excavation (common) 1,060 CY $22.00 $23,320,00 

8 Placing and compacting backfill 750 CY $38.00 $28,500,00---

9 Concrete in structures 250 CY $1,300.00 $325,000.00 

._---- "
10 Langemann gates (26ft, long x 10ft. tall) 2 EA $280,000.00 $560,000.00 

Sunnyside Upstream Delivery Pipe PN3440 
------

11 Pumping plant (pump, structure, elec,) 1 LS $890,000.00 $890,000.00-

12 Excavation, pipe (common) 40,500 CY $4.70 $190,350.00 

13 PlaCing and compacting backfill 39,500 CY $6,80 $268,600.00 

--_. -..---~--

14 PVC pipe (diameter varies 18-inch to 6-inch) 1 LS $510,000.00 $510,000.00 
- I----. --

------- .. f---- -
_.. -

-------_. 1---. f----- --

I-- -~---
._- t---.-----.-

i-- ----..------~.----~.-.--- -~.--
_.C-. ._-----

--_. --- ---------------~------~---
_.-J..----~--- f---.--- .._-

I----1----'-'-1------- -------~,,----,,--------~-,,--
_._- -------_..1------- l-------. ---------- -

--~---- ---~..-.-. - --...--.----~---.-.- ----f---.. _._- f---.--...-t-- ----.... _._...._-

r---'-1---'--r·-----·-·--------· --,,-----------.. _...._-1----_... _.. _.. ---------------

_.._---_.-1---r--'--' --.~ c----. -------------- . .--_._--_. ------ ---_. -~----- ..----.-.-.... -.. 
Sheet Subtotal $171,873,870.00 

QUANTITIES PRICES 
BY CHECKED C"L'£,UUfi. BY <f;[""" Fo,.J H, 

~ZlJr/ 
Guy Grooms (PN·3444) Steve Montague (PN-3440) Jeff Mo~ (8170) 

DATE PREPARED PEER REVIEW DATE PREPARED PEERT 

12101104 7/3012008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 2 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Delivery System - Option 1 Pipeline 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: H :ID81701ESnSpreadsheetl 1 Black Rock-WymerlBlack Rock - Final Cost 
Estimate WorksheetslMPI[Black Rock Sunnyside Delivery-Most 
Probable 060208 Rev.xlsjSS Delivery Option1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Subtotal $171,873,870.00, 

Mobilization 5% (+/-) $8,600,000.00 

Subtotal with mobilization $180,473,870.00 

Escalation During Construction 0% (+/-) $0.00 

Subtotal with mobilization and escalation $180,473,870.00 

Design Contingencies 15% (+/-) $29,526,130.00 -

CONTRACT COST $210,000,000.00 

Construction Contingencies 20% (+/-) $ 40,000,000.00 

FIELD COST $250,000,000.00 

Non-Contract Costs ** 25% (+/-) $60,000,000.00 

CONSTRUCTION COST $310,000,000.00 

I 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. . . - I· I . I r I 
"" Land Acquisition Costs of $506,250 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 

BY CHECKED BY ,/2ht,. (c/o .. CHECKED M( fj.A..~y ~ 
Guy Grooms (PN-3444) Steve Montague (PN-3440) JeffMOrri~76~J ff''''' (J8/~(o~ 
DATE PREPARED PEER REVIEW DATI" PREPARED ~I I PEER REVIEW ~ 

Dec-04 : f';/('<:-/t>?' 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 1 OF 15


FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary REGION PN PRICE LEVEL: Apr-07 

FILE: H:\DB170\ESnSpreadsheet\1Black Rock-WymerlBlack Rock - Final 
Cost Estimate Worksheets\MP\[Black Rock SunnysidePP _Most 

Summary Sheet Probable 06020B Rev.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

I -

Sitework Subtotal $2,766,440.00 

Structural & Architectural Subtotal $10,649,900.00 

Mechanical Subtotal $27,644,932.00 

Electrical Subtotal $14,994,865.00 

Switchyard & Transmission Line Subtotal $1,700,000.00 
I -

... 

Subtotal $57,756,137.00 
- .

I' I 
Mobilization 5% (+/-) $2,900,000.00 " 

.... 

Subtotal with mobilization $60,656,137.00 
- ..... 

Escalation During Construction 0% (+/-) $0.00 ' 

Subtotal with mobilization and escalation $60,656,137.00 

... Design Contingencies 10% (+/-) $6,343,863.00 

CONTRACT COST $67,000,000.00 .' 

Construction Contingencies 20% (+/-) $ 13,000,000.00 

FIELD COST $80,000,000.00 

Non-Contract Costs ** 25% (+/-) $20,000,000.00 

CONSTRUCTION COST $100,000,000.00 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

I I t r I 
** Land Acquisition Costs of $28,125 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 
BY CHECKED CHECKED M.l ~ v.t:f. . 
Design Team Design Team Uel.j 1.0 L'=' " 
DATE PREPARED PEER REVIEW DATE PREPA7ED 1"--./ PEER REVIEW ~ 
6/2/0B 6/3/2008 , Y:, /J. (.) /0 9, 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IUtl IUI\.-ommom;mrorn$\8fatK OCK - \.-OSl v' OJl(SneelS Trom 

FILE: Designers\[Black Rock SunnysidePP _Most 
Plant - Civil Probable 060208.xls]Switchyd& TUne 

f
f-z 
z=>

QUANTITY UNIT UNIT PRICE AMOUNT :'58 DESCRIPTION CODE 
a.u 

<i 

Access Road (60 ft of 24ft wide bituminous surface): 

1 Clear roadway alignment 08120 1,440 SF $1.25 $1,800.00 

2 Furnish and place base course material (9-inch depth) 08120 75 TONS $30.00 $2,250.00 

3 Furnish and place asphalt concrete (6-inch depth) 08120 55 TONS $160.00 $8,800.00 

Service Yard (6" asphalt concrete surface) 

Assume T.O Ground= T.O Yard= EI 894.5 

4 Strip and clear pumping plant site to 1 foot depth 08120 3,900 CY $3.10 $12,090.00 

5 Common excavation to Yard (.;!:50% Strip & Clear) 08120 2,000 CY $13.00 $26,000.00 

6 Place and compact embankment for yard (50% Exc.) 08120 1,000 CY $21.00 $21,000.00 

7 Furnish and place base course material (6-inch) 08120 3,600 TONS $30.00 $108,000.00 

8 Furnish and place asphalt concrete (6-inch) 08120 4,000 TONS $100.00 $400,000.00 

9 Furnish and install 7-foot chain link fence for PP Yard 08120 1,400 LF $26.00 $36,400.00 

10 Furnish and install 7-foot x 24-foot access gates 08120 3 EA $4,600.00 $13,800.00 

Diversion During Construction: 

Assume need to pass 900 cfs canal flow during 

construction. Assume loael borrow. 

Assume no dewwatering required. 

11 Construct U/S & DIS earth cofferdams. (Height=15 tt) 08120 2,000 CY $31.00 $62,000.00 

12 F&I impervious geomembrane-on cofferdams. 08120 350 SY $21.00 $7,350.00 

13 F&I three 9-tt dia. X .138-in galv., corrugated metal pipes 08120 1,000 LF $660.00 $660,000.00 

btwn cofferdams. WtlFt= 210 Ibslft. 

14 Remove cofferdams and diversion structures 08120 1 LS $86,000.00 $86,000.00 

Sheet Subtotal $1,445,490.00 

QUANTITIES PRICES 
I 

BY CHECKED BY 0 Ci"..7f CH0ED 7jr/«;g
Dick LaFond (8120) Mike O'Shea (8120) Greg Akins (8170) 

DATE PREPARED PEER REVIEW DATE PREPARED P~REVIEW 
5/15/04 07/31/08 ~ 4"'1/11108



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
FILE: H:\Ul:ll (U\COmmOmJMornS\t::llack f(OCk - cost vvorksheelS Trom 

Designers\(Black Rock SunnysidePP _Most 
Plant - Civil Probable 060208.xls]Switchyd& TLine 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Tailrace Channel (Unlined) 

Assume T.O. Rock EI. 880 

Assume local wasting of excess excavated material. 

15 Common excavation for tailrace channel 08120 3,800 CY $9.60 $36,480.00 

16 Rock excavation for tailrace channel (drill and shoot) 08120 1,900 CY $28.00 $53,200.00 

17 Furnish and place riprap bedding (1-ft depth) 08120 700 CY $60.00 $42,000.00 

18 Furnish and place riprap (2-ft depth) 08120 1,400 CY $40.00 $56,000.00 

Structural Excavation and Backfill 

Assume T. 0 Rock EI. 880.0 

Assurne local wasting of excess excavated material. 

19 Common excavation for structures 08120 12,800 CY $10.00 $128,000.00 

20 Rock excavation for structures (drill & shoot) 08120 18,150 CY $24.00 $435,600.00 

21 Furnish backfill for structures (reuse excavation) 08120 5,675 CY $2.40 $13,620.00 

22 Place backfill around structures 08120 5,675 CY $9.00 $51,075.00 

23 Compact backfill around structures 08120 5,675 CY $18.00 $102,150.00 

Pipe Trench Excavation and Backfill 

24 Common excavation for pipe in Service Yard 08120 6,900 CY $9.10 $62,790.00 

25 Rock Excavation for pipe in Service Yard 08120 2,270 CY $28.00 $63,560.00 

26 Furnish, place, & compact backfill for pipe (local) 08120 6,425 CY $32.00 $205,600.00 

27 Furnish & place soil cement for pipe 08120 525 CY $135.00 $70,875.00 

Sitework Subtotal $2,766,440.00 

QUANTITIES PRICES 
BY CHECKED 

Dick LaFond (8120) Mike O'Shea (8120) 

DATE PREPARED PEER REVIEW DA't1 PREPARED PEE~V~ v1/~I(~ 
5/15/04 07!31/08 , 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 4 -- OF 15- 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:\UO I UI,-ommOn\JMornSIOlaCK r<OCK - ,-OSl ,VOn<sneelS rrom FILE: 

Designersl[Black Rock SunnysidePP _Most 
Plant - Structural & Architectural Probable 060208,xlsjSwitchyd&TLine 

I ::;;
I-Z Wz::> <{a t::
-'U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE > AMOUNT 
"-u « 

« "

STRUCTURAL 

Construct Concrete Tailrace Structure 

1 Furnish, form, and place reinforced concrete 08120 560 CY $1,000,00 $560,000,00 

2 Furnish and place concrete reinforcement. 08120 72,800 LBS $1,85 $134,680,00 

Assume 130 #/CY 

3 Furnish and handle cement (,282T/CY) 08120 158 TONS $140.00 $22,120.00 

Construct Powerplant Substructure 

4 Furnish, form, and place reinforced concrete 08120 3,140 CY $760,00 $2,386,400,00 

5 Furnish and place concrete reinforcement. 08120 376,800 LBS $1.75 $659,400.00 

Assume 120 #/CY 

6 Furnish and handle cement (.282T/CY) 08120 885 TONS $150.00 $132,750.00 

7 Construct Powerplant Superstructure 08120 4,500 SF $240.00 $1,080,000.00 

72.5-ft x 62-ft x 37-ft high superstructure 

Structural steel superstructure with CMU walls. 

Stepped columns for 125T crane support 

Built-up roof on metal roof deck. 

Construct Byapss Substructure 

8 Furnish, form, and place reinforced concrete 08120 3,375 CY $760,00 $2,565,000.00 

9 Furnish and place concrete reinforcement. 08120 405,000 LBS $1.75 $708,750.00 

Assume 120 #/CY 

10 Furnish and handle cement (.282T/CY) 08120 950 TONS $140,00 $133,000,00 

11 Construct Bypass Superstructure 08120 2,740 SF $240,00 $657,600,00 

74,0-ft x 37 -ft x 16-ft high superstructure 

Built-up roof on metal roof deck supported by open 

web joists. CMU bearing walls, No crane. 

Sheet Subtotal $9,039,700.00 

QUANTITIES PRICES 
BY CHECKED BY~X~ 
Dick Lafond (8120) Mike O'Shea (8120) Greg IJins (\m0) 

DATE PREPARED PEER REVIEW DATE PREPARED 

5/15/04 07/31/08 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT: 

Black Rock Preferred Alternative 

FEATURE: 

Yakima River Basin Water Storage Study 


Sunnyside Canal Powerplant, Bypass, and Switchyard 

Most Probable Cost Estimate 
 WOlD: YAKAP ESTIMATE lEVEL: Appraisal 

REGION PN PRICE lEVEL: Apr-07 
H:\UtllIU\LOmmOnlJMOrnS\tllaCK KOCK - LOSl worKsneels tromFILE: 
Designersl[Black Rock SunnysidePP _Most 


Plant - Structural & Architectural 
 Probable 060208.xls]Switchyd& TUne 

f

f- Z 

z::J 
<0 CODE QUANTITY UNITDESCRIPTION UNIT PRICE AMOUNT-'UQ.u 

< 

STRUCTURAL (cont.) 

Construct Pipe Encasements 


12 
 08120 1,050 CYFurnish, form, and place reinforced concrete $850.00 $892,500.00 

13 08120 115,500 LBSFurnish and place concrete reinforcement. $1.80 $207,900.00 

Assume 110 #/CY 

14 Furnish and handle cement (.282T/CY) 08120 295 TONS $140.00 $41,300.00 

Structural Steel 


15 
 34,000Furnish and install structural steel (painted): 08120 LBS $8.50 $289,000.00 
Includes crane girder, rail, and hoist frames. 

Ooes not include typo building framework. 

Mlsce"aneous Metalwork 


16 
Furnish and install miscellaneous metalwork 08120 15,000 LBS $11.00 $165.000.00 
Includes grating, hatches, ladders, guardrail, and 

cable trays 

Motor-operated, exterior insulated roll-up door 08120 1 EA $14,500.0017 $14.500.00 
18' x 20' 

Structural & Architectural Subtotal $10,649,900.00 

QUANTITIES PRICES 
BY Dick LaFond CHECKED 

Mike O'Shea (8120) DiCk Lafond (8120) 

PEER REVIEW DATE PREPARED DATE PREPARED 

07/31/08 
f 

5/15/04 

http:10,649,900.00
http:14.500.00
http:14,500.00
http:165.000.00
http:289,000.00
http:41,300.00
http:207,900.00
http:892,500.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

If 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:\Utll fUIcommonlJMbmslt:llacK KOCK - t..OSI V1 OrKS eels Trom 

Oesigners\[Black Rock SunnysidePP _Most 
Probable 060208.xls]Switchyd& TUne 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

1 

2 

3 

Major Mechanical Equipment 

Turbine-Vertical Francis, 40485 Hp 

400 rpm, 435 ft. Design Head 

CF3 18-8 Stainless Runner 5,4' dia. 

Digital Governor, 156,523 ft.-Ibs. 

150 psi system 

Governor Pressure Tank 875 Gal. 

Look to Flaming Gorge Oil Tank 

Sheet Subtotal 

08420 

08420 

08420 

200,000 

7,640 

LBS 

EA 

LBS 

$24.00 

$540,000 

$8.80 

$4,800,000.00 

$540,000.00 

$67,232.00 

$5,407,232.00 

QUANTITIES PRICES 

BY 
Toby Turnage (8420) 

CHECKED 

John Brooks (8420) 

DATE PREPARED 

4/14/04 

PEER REVIEW DATiP~RED 
07/31/08 

.~REVIEW 
~ o1hl/cN 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate 

Plant - Mechanical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:IUtil IUlt,;ommOnIJMOITISll:llacK KOCK - t,;ost WorKSheets from 
Designersl[Black Rock SunnysidePP _Most 
Probable 060208.xls]Switchyd&Tline 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Furnish and install the following: 

Steel Penstock: 

Steel plate used for pipe fabrication: 

ASTM A36: Sy = 36 kpsi 

(All pipe sizes are inside diameters) 

4 144" Oia., 21/4" wall, L= 252 ft. 08420 890,000 LBS $4.80 $4,272,000.00 

5 84" Oia., 1 5/16" wall, L= 311 ft. 08420 665,000 LBS $4.80 $3,192,000.00 

6 144" Oia., 3/4" wall, L= 132 ft. 

Stainless Steel Stilling Basin for Sleeve Valves: 

ASTM 316L Stainless steel plate 

08420 155,000 LBS $2.90 $449,500.00 

7 Two - 396" Oia., 1 1/4" wall cylindrical tanks 

with baseplates: 

Each tank height = 20 feet 

Total weight for both tanks = 295,000 Ibs. 

Sleeve valves with hydraulic operators: 

08420 295,000 LBS $18.00 $5,310,000.00 

8 Two - 84" Oia. Inlet X 72" Oia. Outlet Valves 

ASTM 316L Stainless steel plate 

Each valve weight = 70,000 

Total weight for both valves = 140,000 Ibs. 

08420 140,000 LBS $18.00 $2,520,000.00 

Spherical valves with hydraulic operators: 

9 Sleeve valve guard valves 

Two - 60" Oia. Spherical valves with hydraulic operators 

60,000 Ibs. per valve 

Turbine guard valve 

08420 120,000 LBS $12.00 $1,440,000.00 

10 One - 78" Oia. Spherical valve with hydraulic operator 

115,000 Ibs. per valve 

08420 115,000 LBS $12.00 $1,380,000.00 

Sheet Subtotal $18,563,500.00, 

QUANTITIES PRICES 

BY 
Nathan Nakamoto (8420) 

CHECKED 

Rick Fnsz (8420) 

CHECKED I I/~_DL-t 7 JI(lQCJO 

DATE PREPARED 

5/6/04 

DA TE PREPA1iED 

07/31/08 



BUREAU OF RECLAMATION SHEET 8 OF 15ESTIMATE WORKSHEET 

, 
o7/11/,f 
I 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IU817U1CommonIJMornsIBIacK Kock - cost WorKsheelS Trom 
Oesigners\[Black Rock SunnysidePP _Most 
Probable 060208.xlsjSwitchyd&TUne 

f
f- Z 
z::J:so DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o..~ 

.,; 

11 Furnishing and installing one 125-Ton 

overhead crane, 50' span 

08410 153,000 LBS $7.30 $1,116,900.00 

12 Furnishing and installing Hydraulic elevator 

capacity =3500 pounds, travel =31 ft. 

landings =3, speed =100 ftlmin. 

08410 1 unit $480,000 $480,000.00 

13 Bulkhead gates and guides at power plant (steel) 

(assumes two gates) 

08410 25,000 LBS $5.50 $137,500.00 

14 Two fixed hoists for bulkhead gates, 2-ton capacity 

(each hoist weighs 200 Ibs) 

08410 400 LBS $60.00 $24,000.00 

15 Bulkhead gate, liftin beam & guides at sleeve valve 

pipe discharge to canal (steel) 

08410 32,000 LBS $4.90 $156,800.00 

16 C02 High Pressure Fire Extinguishing System: 

10 - 100# Storage Cylinders wI control panel 

and appurtenances and 300 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

08410 1 L.S. $36,000.00 $36,000.00 

17 Fire Suppression System: 

3 Fire hose reels wI 100 feet of hose 

12 - Portable hand-held 20# extinguishers 

2,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

08410 1 L.S. $60,000.00 $60,000.00 

18 Unit Cooling Water System: 

2 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

1,000 Ibs. of type Kcopper tubing, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 1 L.S. $155,000.00 $155,000.00 

19 Lubricating Oil System: 

2- 500 gal carbon steel storage tanks 

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

1,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 1 L.S. $24,000.00 $24,000.00 

Sheet Subtotal $2,190,200.00 

QUANTITIES PRICES 
.7 

BY Rick Christensen (8410), B Sund 

C Berte, J Grass, REgan 

CHECKED 

Alex Ritt (8410) c
~i~ 
/on~~-ty()l 

CHECKED 
713(/~BC, 

DATE PREPARED 

5/3/2004, 6/02/2008 

PEER REVIEW DATE PREPARED 

07/31/08 

P&REVIEW~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Plant - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IU8170ICOmmOnlJMOrnS\JjlaCK Rock - vOSl vvorKsneets trom FILE: 
Designersl[Black Rock SunnysidePP _Most 
Probable 060208.xlsjSwilchyd&TUne 

f
f- Z 
z::J
:::300..8 

« 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

20 

21 

22 

23 

24 

Compressed Air System: 

2  100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 100 cfm air dryer 

500 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

750 Ibs. of type K copper tubing, valves & fittings 

Gravity Drainage System: 

12 - Floor drains, cast iron 

5,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

Plant Unwatering System: 

2 - Vertical turbine type sump pump, 500 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,000 Ibs. of type K copper tube, valves & fittings 

3,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

Domestic Water and Sanitary Waste System: 

2 - Water Closets 

1 - Urinal 

2 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

400 Ibs. of type K copper tubing, valves & fittings 

Sheet Subtotal 

08410 

08410 

08410 

08410 

08410 

1 

1 

1 

1 

1 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 

$60,000.00 

$120,000.00 

$60,000.00 

$84,000.00 

$60,000.00 

$60,000.00 

$120,000.00 

$60,000.00 

$84,000.00 

$60,000.00 

$384,000.00 

QUANTITIES PRICES 

BY 

J Grass, REgan (8410) 

CHECKED 

Alex Ritt (8410) 

CHECKED 0. ?; I~_
;3/(uv9 

DATE PREPARED 

51312004, 610212008 

PEER REVIEW DATEPRl;f~ 
07131108 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 

Black Rock Preferred Alternative 
 Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 

Most Probable Cost Estimate 
 WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtll/Ull.;ommOnlJMOrnSlt:llaCK KOCK -I.;OSI WOrKsneets trom FILE: 
Oesigners\[Black Rock SunnysidePP _Most 

Plant - Mechanical Probable 060208.xlsjSwitchyd&Tline 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Heating, Ventilating, and Air Conditioning 08410 1 L.S. $1,100,000.00 $1,100,000.00 

Unmanned air cooled BUILDING AND VAULTS 


OA temp 95 degrees F. 


Mechanical Subtotal $27,644,932.00 

QUANTITIES PRICES 
BY CHECKED 

P Schlein. M Weems (8410) Alex Ritt (8410) 

DATE PREPARED PEER REVIEW DATE~P~D 
5/3/2004. 6/02/2008 07/31/08 

http:27,644,932.00
http:1,100,000.00
http:1,100,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Plant - Electrical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IUO rUI'-'OmmOnl~MOmSIt>laCK I"(OCK - '-'OSI VVOrKsnee", FILE: 

Designersl(Black Rock SunnysidePP _Most 
Probable 060208.xlsjSwitchyd&Tline 

rom 

.... .... z 
z:J
:50n.tS DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

« 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Electrical Generator (F&I) 08430 1 EA $12,500,000 $12,500,000.00 

30,000 kVA, 6,900 volts, 3-phase, 60 Hz 

400 rpm, 95 % power factor 

Vertical, synchronous machine 

Static excitation system & voltage regulator 

Plant Grounding System (F&I) 08430 

Ground rods, 10ft, 3/4" dia, copper-clad 30 EA $250.00 $7,500.00 

Stranded bare-copper conductor: 

250 MCM 1,200 LF $12.50 $15,000.00 
4/0AWG 800 LF $12.00 $9,600.00 

2/0AWG 500 LF $8.10 $4,050.00 

4AWG 800 LF $3.20 $2,560.00 

Generator Bus & Metal-Enclosed Switchgear (F&I) 08430 

Generator isolated phase bus: 250 LF $2,100.00 $525,000.00 
15 kV, 3000 amperes, 3-phase, 60 Hz 

Generator power circuit breaker: 1 EA $820,000 $820,000.00 
15 kV, 3000 amperes, 3-phase, vacuum type 

Station-service fused interrupter switch: 1 EA $34,000.00 $34,000.00 
15 kV, 600 ampere, 3-phase, wi power fuses 

Generator Control Equipment (F&I) 08430 

Duplex control switchboard for operation of the 1 EA $340,000 $340,000.00 
generator 

Sheet Subtotal $14,257,710.00 

QUANTITIES PRICES 
BY 
Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

DATE PREPARED 

5122108 

PEER REVIEW 

George GirgiS (8430) 

DATE PREP~!!W 
07/31/08 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 12- OF - 15

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

f-
f- Z 
z=> 
:)0 
n.t3 

« 

Most Probable Cost Estimate 

Plant - Electrical 

::;:
W
!=
>« n. 

DESCRIPTION

REGION 

FILE: 

CODE 

08430 

PN 

QUANTITY 

PRICE LEVEL: 
H:I08170\CommonlJMornslBlack ROCK 

Oesignersl[Black Rock SunnysidePP _Most 
Probable 060208.xlsjSwitchyd&TLine 

UNIT 

EA $28,000.00 

EA $9,100.00 

-

UNIT PRICE 

Apr-07 
\;OSl V'lOrKSnee1S Trom 

AMOUNT 

$28,000.00 

Plant Battery System (F&I) 

11 125 volt, 300 ampere-hour, lead-acid battery 

12 Battery chargers 

13 DC distribution panelboard, 100 ampere mains, 

and molded-case circuit breakers 

1 

2 

1 

$18,200.00 

EA $14,000.00 $14,000.00 

14 

15 

Plant Station-Service Equipment (F&I) 

Indoor secondary unit substation with following 

features: 

Dry-type transformer, 6.9 kV-480Y/277, 1000 kVA 

480 volt power-circuit breakers, 600 amperes 

08430 

1 EA 

5 EA 

$62,000.00 $62,000.00 

$4,600.00 $23,000.00 

Building Lighting System (F&I) 

Interior luminaires 

08430 

16 High bay, high-pressure sodium, 400 Watt 

480 volt, 1-phase 

20 EA $790.00 $15,800.00 

17 Emergency lighting system 

Exterior luminaires 

1 LS $4,100.00 $4,100.00 

18 High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 

19 Building Fire Detection & Alarm System (F&I) 

12 

08430 1 LS 

EA $460.00 $5,520.00 

$170,000.00 $170,000.00 

Distribution Panelboards (F&I) 

20 480-volts, 3-phase, 400 ampere bus, indoor type 

with molded-case circuit breakers 

08430 

2 EA $11,500.00 $23,000.00 

Motor Control Center (F&I) 

21 480 volts, 3-phase, 1200 ampere main bus 

Four 20 inch wide sections 

08430 

EA $125,000 $125,000.00 

BY 

Mike Schuh (8430) 

DATE PREPARED 

5/22/08 

Sheet Subtotal 

QUANTITIES 
CHECKED 

Cory Maurer (8430) 

PEER REVIEW 

George Girgis (8430) 

$488,620.00 

PRICES 

CHE;!5ED , / I<----1 7( .3{ "Zde8 

DATEPR~ED 
07/31108 

I , 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
FILE: H:IUI:I17UI<.;ommonIJMOrnsltllack Hock - <.;ost vvorKsneelS from 

Designers\[Black Rock SunnysidePP _Most 
Plant - Electrical Probable 060208.xlsjSwitchyd&TLine 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Insulated Conductors (F&I) 08430 

15 kV shielded power cable: 

22 4AWG 200 FT $9.10 $1,820.00 

600-volt single-conductor, stranded-copper: 

23 12AWG 6,000 FT $1.05 $6,300.00 
24 10AWG 4,000 FT $1.35 $5,400.00 
25 6AWG 1,000 FT $2.90 $2,900.00 
26 4AWG 1,000 FT $3.90 $3,900.00 
27 1/0AWG 600 FT $6.20 $3,720.00 
28 4/0AWG 600 FT $4.30 $2,580.00 

600-volt multi-conductor control cable: 

29 9 conductor 14 AWG 1,500 FT $2.80 $4,200.00 
30 12 conductor 14 AWG 2,000 FT $3.60 $7,200.00 
31 5 conductor 10 AWG 2,000 FT $3.30 $6,600.00 

Conduit System (F&I) 08430 

Rigid steel conduit: 

32 1 inch 800 FT $22.00 $17,600.00 
33 1 1/2 inch 500 FT $28.00 $14,000.00 
34 2 inch 500 FT $35.00 $17,500.00 
35 21/2 inch 350 FT $54.00 $18,900.00 

Plastic-coated rigid steel: 

36 2 inch 750 FT $54.00 $40,500.00 

Sheet Subtotal $153,120.00 

QUANTITIES 
/ 

PRICES 
BY CHECKED CHECKED 

7/31/~Mike Schuh (8430) Cory Maurer (8430) :~~: 0_ 
DATE PREPARED PEER REVIEW DATE PREP'A~ PEEUEVIEW 1. 
5/22/08 George Girgis (8430) 07/31/08 p,r/ 47/111j8 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT: 
Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtll rUI(.;ommOnlJMOrnSltllaCK KOCK - (';OSI VVOrKSneelS tramFILE: 
Designers\[Black Rock SunnysidePP _Most 

Plant - Electrical Probable 060208.xlsjSwitchyd&Tline 

DESCRIPTION CODE 

Bypass Structure Electrical System 

Service Equipment (F&I) 

37 Distribution panel board, indoor type 

480 volts, 3-phase, 225 ampere bus, 

with molded-case circuit breakers 

D8430 

Transformer load center 

40 15 kVA, 1-phase, 480-240/120 

41 

Combination Motor Starters (F&I) 

NEMA size 2 non-reversing contactor, 

480-120 volt control transformer 

NEMA type 12 enclosure 

D8430 

Building Lighting System (F&I) 

Interior luminaires 

42 Fluorescent fixtures with two 4 foot lamps 

D8430 

Exterior luminaires 

43 High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 

Insulated Conductors (F&I) 

600 volt, single-conductor, stranded copper 

44 12 AWG 

45 

46 

10AWG 

8AWG 

D8430 

Conduit System (F&I) 

Rigid steel conduit 

47 1 inch 

D8430 

Electrical Subtotal 

QUANTITIES 

QUANTITY 

6 

8 

6 

600 

400 

100 

200 

BY 

Mike Schuh (8430) 

DATE PREPARED 

CHECKED BY .' ~-::-7 
Cory Maurer (8430) /lOO~ 
PEER REVIEW DATEPR~D 

George Girgis (8430) 07/31/08 

UNIT PRICE UNIT 

PRICES 

AMOUNT 

$25,000.00 

$12,500.00 

$47,400.00 

$2,000.00 

$2,760.00 

$630.00 

$540.00 

$185.00 

$4,400.00 

$14,994,865.00 

EA 

EA 

EA 

EA 

EA 

FT 

FT 

FT 

FT 

$25,000.00 

$12,500.00 

$7,900.00 

$250.00 

$460.00 

$1.05 

$1.35 

$1.85 

$22.00 

~REVIE~ 01hl/"~ 

( I 

5/22108 

http:7,900.00
http:12,500.00
http:25,000.00
http:14,994,865.00
http:4,400.00
http:2,760.00
http:2,000.00
http:47,400.00
http:12,500.00
http:25,000.00
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FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Plant - Incoming Power 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IU/jl fUI\..-ommOnl.JMornSltllaCK ROCK - \..-OSI VVOrKsneets Trom FILE: 
Designers\[Black Rock SunnysidePP _Most 
Probable 060208 .xls]Switchyd& TUne 

I
I-Z
z::l
:50
0..13 

« 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

SWitchyard 

Furnish and Install: 

1 Oil-filled, conservator-type power transformer 

40 MVA; 69-6.9kV, 3-phase 

08430 1 EA $930,000.00 $930,000.00 

2 69-kV disconnect switches, 1200 amp, 3-phase 08430 2 EA $40,000.00 $80,000.00 

3 69-kV circuit breakers, 1200 amp, 3-phase 08430 1 EA $220,000.00 $220,000.00 

Tap at existing 69·kV line 

Furnish and Install: 

4 69-kV disconnect switches, 1200 amp, 3-phase 08430 2 EA $40,000.00 $80,000.00 

5 69-kV circuit breakers, 1200 amp, 3-phase 08430 EA $220,000.00 $220,000.00 

6 Construct Transmission Line (By Others) 08430 1 MILES $170,000.00 $170,000.00 

Assume 1 mile of transmission line from 

existing 69-kV line to the southwest 

wood poles, 795 AWG conductor 

SWitchyard & Transmission Line Subtotal $1,700,000.00 

QUANTITIES PRICES 
BY 

Usa Gamuciello (8430) 

CHECKED 

Cory Maurer (8430) 

DATE PREPARED 

5/14/2008 

PEER REVIEW 

George Girgis (8430) 

DATEPR~D 
07/31108 

I ( 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

Black Rock Alternative 


Most Probable High (MPH) Field Cost Estimate
 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary REGION PN PRICE LEVEL: Apr-07 
:IUO lUll::;:' preaosIlee IOlaCK t"<OCK-VI ymenolaCK t"<OCK - Ina FILE: 

Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
Summary Sheet 1 of 1 High 060608.xls]Summar 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Intake and Pumping Plant on Priest Rapids Reservoir 

Design Flow capacity: 3,500 cfs 

All Tunnel Option to Black Rock Reservoir 

Intake - Civil/Structural Subtotal $95,972,345.00 
r 

Intake - Mechanical/Electrical Subtotal $19,240,305.00 

Plant - Civil/Structural Subtotal $116,469,880.00 

Plant - Mechanical Subtotal $153,861,100.00 

Plant - Electrical Subtotal $8,763,440.00 

Switch yard & Transmission line Subtotal $36,279,475.00 

Discharge (All Tunnel) - Subtotal $524,329,820.00 

Subtotal $954,916,365.00 
- - -

Mobilization 5%(+/-) $48,000,000.00 

Subtotal with mobilization $1,002,916,365.00 

Escalation During Construction 0% (+/-) $0.00 

Subtotal with mobilization and escalation $ 1,002,916,365.00 ',,; 

Design Contingencies 15% (+/-) $147,083,635.00 

CONTRACT COST $1,150,000,000.00 

Construction Contingencies 30% (+/-) $ 350,000,000.00 

FIELD COST $1,500,000,000.00 / 

Non-Contract Costs ** 30% (+/-) $450,000,000.00 

CONSTRUCTION COST $1,950,000,000.00 / 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

I I I I I 
** Land Acquisition Costs of $22,750 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 
BY CHECKED B'!,. ~. Akins, J. Morris &<7- .y . 
Design Team 'tf5.. Zlomke {817~ 
DATE PREPARED PEER REVIEW PEER REVI§Il 411
6/2/08 ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 22

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
r :IU~ (UII='> preaas e8l' ItllaCK KocK-vvymentllacK KOCK - t-Inal FILE: 
Cost Estimate Wor!<sheetslMPHI[Black Rock Inflow_Most Probable 

Intake - Civil/Structural High 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

CIVIL 

Construct/Remove Ce"ular Cofferdam around Reservoir Intake 

Assume construct from shore without barge. 

Assume circular cellular cofferdam. 

Length= 380 feet, 32-ft dia. cells, 33 ft high 

Top of cofferdam - EI. 488, Bottom of cofferdam - EI. 455 
I -

Assume top of rock 5-ft below reservoir bottom. I 
Assume do not need to dredge reservoir bottom for wall. 

Sheet Subtotal $11,505,300.00 

QUANTITIES PRICES 
BY CHECKED BYc:ZI~~ • CHEf:;D 
Brad VanOtterloo (08120) Dick LaFond (08120) Jeff~r~81 or 
DATE PREPARED PEER REVIEW PEER REVIEW 

DATE Pslt:Jb 8"
06/02108 Y 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Intake - Civil/Structural 

BY 

::;: 
w 
t: 
>
<{ 
"

DESCRIPTION 

Unwatering Intake and Pumping Plant 

7 Unwatering at base of rock excavation 

- Furnish and operate sump pumps 

- Operate 20 sump pumps for 9 months 

- Each pump should have a 100 ft lift 

and have a flow of about 5 gpm 

Protect Priest Rapids Dam Embankment 

Drive sheet pile to isolate intake and plant dewatering 

and unwatering from dam embankment 

7a Furnish and install sheet pile wall: 115' L x 20' H 

Arbed AS 500-12, 30 psf 

Sheet Subtotal 

QUANTITIES 
CHECKED 

Brad VanOtlerloo (08120) Dick LaFond (08120) 

DATE PREPARED 

06/02/08 

PEER REVIEW 

_ 

PROJECT: 

WOlD: 

REGION 

FILE: 

CODE 

08120 

08120 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:\Uts 1 ru\"" preaus eell I clac~ KOCK ymel 'ClaCK OCK - rna 
Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
High 060608,xls]Summary 

QUANTITY UNIT UNIT PRICE AMOUNT 

LS $1,000,000,00 $1,000,000,00 

-

35 TONS $4,100,00 $143,500,00 

... 

$1,143,500.00 

PRICES 
CHECKED 

/"'/' / 
DATE PREPAfE~ I 

S-1{~J()g 
PEER ReVIEW 



BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Study Black Rock Preferred Alternative 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\UI:Sl (Ult::; I preaasneetlltllaCK KocK-wymerltllaCK KOCK - i-Inal FILE: 
Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 


Intake - Civil/Structural 
 High 06060B.xls]Summal"] 

I 

I-z 

z;:)
::SA DESCRIPTION QUANTITY UNIT UNIT PRICE CODE AMOUNTa.tl 

<{ 

Structural Excavation and Backfill 

Assume dam excavation is all common. 


Assume top 5 feet of excavation is common and the remainder is rock 


Assume stockpile some common material and use for backfill or embankment. 


Waste material deposition covered under Pumping Plant excavation. 


8 Excavation of common materials for structures 08140 388,500 CY $9.60 $3,729,600.00 

9 Excavation of rock for structures (drill & shoot) 08140 671,700 _. CY $26.00 $17,464,200.00 

10 Furnish & place backfill for structures (assume local borrow 08140 35,800 CY $6.10 $218,380.00 

11 Place backfill around structures 08140 35,800 CY $0.00 $0.00 

12 Compact backfill around structures 
-

08140 35,800 CY $13.50 $483,300.00 

Roads and Fencing 

13 Gravel surfacing 2,270 TONS $67.00 $152,090.00 
..

20 ft wide road right side of channel 

12 ft wide road left side of channel 
.- .. 

14 Safety fencing 4,750 LF $47.00 $223,250.00 
.... 

8' chainlink fence 

- - I·· ... 

STRUCTURAL _. 

Construct Gated Intake and Fishscreen Structure 
... 

15 Furnish, form, and place reinforced concrete (fc=4ksi) 08140 40,150 CY $700.00 $28,105,000.00 

16 Furnish and place concrete reinforcement. 08140 6,424,000 LBS $1.75 $11,242,000.00 

17 Furnish and handle cement 08140 11,325 TONS $165.00 $1,868,625.00 

-

Construct Lined Intake Canal 
-

18 Furnish, form, and place unreinforced concrete 08140 2,350 CY $580.00 $1,363,000.00 

lining in excavated channel (fc= 3 ksi) 

19 Fumish and handle cement 08140 665 TONS $180.00 $119,700.00 

Construct Bypass Pipe 

20 3 - 54" Oia. steel pipe for fish bypass. 15,840 LF $410.00 $6,494,400.00 

Mortar line pipe 

21 Bypass pipe common excavation 270,000 CY $5.40 $1,458,000.00 

22 Bypass pipe rock excavation 130,000 CY $33.00 $4,290,000.00 

23 Bypass pipe backfill 380,000 CY $10.40 $3,952,000.00 

24 Bypass pipe soil cement bedding (100 psi) 12,000 CY $180.00 $2,160,000.00 

Miscellaneous Metalwork 

Listed under Intake - Mechanical Items 

Intake· Civil/Structural Subtotal $95,972.345.00~' 

QUANTITIES PRICES 
BY CHECKED BY C7...11..~ 
Chou Cha (OB140) David Gesundheit/Anne Pavol (08140) Jeff M~(f6i170) 

DATE PREPARED PEER REVIEW PEER REVIEW DATE PREPARE~ I 
g-!tS'/oB 4/19/04 

ESTIMATE WORKSHEET 

http:95,972.345.00
http:2,160,000.00
http:3,952,000.00
http:4,290,000.00
http:1,458,000.00
http:6,494,400.00
http:119,700.00
http:1,363,000.00
http:1,868,625.00
http:11,242,000.00
http:28,105,000.00
http:223,250.00
http:152,090.00
http:483,300.00
http:218,380.00
http:17,464,200.00
http:3,729,600.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 

Intake - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H;IUb 11 VIC'::> preaus eelll ClaCK KocK-wymeIIClaCI< OCI< - Ina 

FILE: Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
High 060608,xls]Summary 

f
f- Z 
Z:::> 
<0 
...JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o.u 

< 

Mechanical _. 

-

1 Furnish and install steel stoplog guides and seats 

(upstream of radial gates) 

08410 

-

13,500 LBS $13.00 $175,500.00 

.

2 Furnish and install steel trashracks 08410 102,000 LBS $9.40 $958,800.00 

. 

3 Furnish and install one trash rake, rails, supports 

(assume Atlas Polar OT8300 rake) 

08410 

....

21,000 LBS $12,00 $252,000.00 

.... 

4 Furnish and install one conveyor, steel 08410 13,000 LBS $12.50 $162,500.00 

'" 

5 Furnish and install steel fish screen guides, supports, 

embedded seats, and bypass walls 

08410 
- -

-

360,000 LBS $9.40 $3,384,000.00 
-

- - -

6 Furnish and install fish screens, 10' W x14'Hpanel 

70panels + 6 spares _ 

Structural steel 

Stainless steel 

08410 
-

f--

-

-

'" 1
LBS 

212,800 LBS $29.00 $6,171,200.00 

--

7 Furnish and install barrier panels above fish screens 

10' W x 11' H panels, 70 panels + 6 spares 

Structural steel 

08410 

-

209,000 LBS $5.90 $1,233,100.00 
- -

8 Furnish and install adjustable baffle panels 

10' W x 25' H panels, 70 panels + 6 spares 

Structural steel 

08410 

570,000 LBS $5,90 $3,363,000.00 

9 Furnish and install fish screen cleaners with travel rail, 

5 systems with 2 brush cleaner arms per system 

a, Structural steel 

b, Stainless steel 

c, 2 Hp motors/gear reducers, with adj. speed 

controllers, and limit switches 

08410 

40,000 LBS $7.10 $284,000,00 

2,500 LBS $29.00 $72,500.00 

5 UNITS $12,000.00 $60,000.00 

10 Furnish and install water level measuring systems 08410 12 UNITS $18,000.00 $216,000.00 

Sheet Subtotal $16,332,600.00 f 

QUANTITIES PRICES 
BY 

R Christensen/B Sund (08410) 

CHECKED 

Alex Ritt (08410) 

BY ~:J' 
Lonnie ZIOlnke~ 

CHECKED 
~ 

DATE PREPARED 

4/21/2004,6/03/2008 

PEER REVIEW DATE PR~fRE~ 
~ (SlOB' 

PEER REVIEW 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Intake - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUtll lUI!:::> I preaClsneetlltslacK KocK-wymentslacK KOCK -rlna 
Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
High 060608.xlsjSummar 

>
>-z
z:;)
«0 
-'(,) DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
0..(,) 

« 

Mechanical (cont) 
I 

I 

11 Furnish and install steel stoplog guides and seats 

(downstream of fish screens) 

08410 13,500 LBS 

, .. -

$12.00 $162,000.00 

12 Furnish and install one set of steel stoplogs for the two 

different size bays with lifting beam 

08410 101,000 LBS 

,

$4.70 
... 

$474,700.00 

133' wide walkway, steel, safety grating along fish screens 08410 19,500 LBS $11.00 $214,500.00 

14 Handrail along each side of fish screen walkway 08410 1,520 LF $71.00 $107,920.00 

Radial Gates in Intake Structure 

Furnish and install two 36.5-ft x 8.5-ft top seal 

radial gates and hoist equipment: 

08420 

- .. 

.. 
15 Gate (Weight/gate: 34,650 Ibs) 69,120 LBS $10.50 $725,760.00 

16 Embedded metalwork (Weight/bay: 5,000 Ibs) 10,000 LBS $8.70 $87,000.00 

17 Hoist operator (Weight/gate operator: 11,300 Ibs) 22,600 LBS $28.00 $632,800.00 

18 Motor - 5 hp ( One per gate) 2 EA $1,000.00 $2,000.00 

Furnish and install one 15.0-ft x 8.5-ft top seal 

radial gate and hoist equipment: 

08420 

19 Gate (Weight/gate: 20,790 Ibs) 20,790 LBS $10.50 $218,295.00 

20 Embedded metalwork (Weight/bay: 3,000 Ibs) 3,000 LBS $8.70 $26,100.00 

21 Hoist operator (Weight/gate operator: 6,150 Ibs) 6,150 LBS $28.00 $172,200.00 

22 Motor - 3 hp 1 EA $1,000.00 $1,000.00 

Sheet Subtotal $2,824,275.00 

QUANTITIES PRICES 

BY R Christensen/B Sund (08410) 

P Hoffman (08420) 

CHECKED 

A Ritt (08410) 
BY C:;, .~ 
Lonnie Zlom~8y1o) 

CHECf<EP 
,/r I 

DATE PREPARED 

4/21/2004.6/03/2008 

PEER REVIEW DATEPR~{~/D~ PEER REVIEW 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll rUlt::> I preadsneetll t:!laCk Kock-wymerlt:!laCk Kock - i-Ina 

Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
Intake - Electrical High 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

ELECTRICAL 

Service Equipment (F&I) D8430 
-

23 Distribution panelboard, outdoor type 1 EA $14,000.00 $14,000.00
e I 

480 volts, 3-phase with 225 ampere bus 

24 Outdoor transformer load center 1 EA $10,000.00 $10,000.00 

15 kVA, 1-phase, 480-240/120 volt 

..... 

Combination Motor Starters D8430 

25 NEMA size 2 non-reversing contactor, 6 EA $5,400.00 $32,400.00 

480-120 volt control transformer 

NEMA type 4 enclosure 

Insulated Conductors (F&I) 

600-volt, single-conductor, stranded copper 
- - -

26 12AWG 500 LF $1.30 $650.00 
1

27 10AWG 200 LF $1.85 $370.00 

28 8AWG 100 LF $2.10 $210.00 

Conduit System (F&I) 

Rigid steel conduit 

29 1 inch 150 LF $24.00 $3,600.00 

Lighting System (F&I) D8430 

30 High-pressure sodium, pole mounted, outdoor 6 EA $3,700.00 $22,200.00 

70 watt, 120 volt 

Intake· Mechanical/Electrical Subtotal $19,240,305.00 r-'" 

QUANTITIES PRICES 

BY CHECKED CHECKeD!', 

Mike Schuh (08430) Cory Maurer (08430) . /1/ 
DATE PREPARED PEER REVIEW PEER REVIEW 

5/22/08 George Girgis (08430) 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 8 OF 22 -- - -

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:lUll ru\c.:> , \.:>preaUSfleenlooacK r<OCK-V1 ymenooacK OCK - ~ Ina I FILE: 

Cost Estimate WorksheetsIMPH\[Black Rock Inflow_Most Probable 
Plant - Civil/Structural High 060608.xlsjSummary 

.... ::; .... z wz::> ':::::50 r DESCRIPTION WOE QUANTITY UNIT UNIT PRICE AMOUNT0.8 <{ 
<{ a. 

-

Access Road (9.75 miles of 2·lane access road): 

Assume construct access road from SH24 to PP. 
-

Assume place road along abandoned railroad alignment 
-

Assume no major excavation or embankment sections. 
-

1 Clear roadway alignment 08140 45 AC $5,300.00 $238,500.00 

2 Fumish and place base course material (9-inch depth) 08140 96,000 TONS $46.00 $4,416,000.00 
.. 

3 Fumish and place asphalt concrete (6-inch depth) 08140 70,000 TONS $105.00 $7,350,000.00 
.. 

4 Fumish and install W-beam type guardrail 08140 10,000 LF $110.00 $1,100,000.00 

-

5 Fumish and install miscellaneous pipe culverts 08140 1,000 LF $210.00 $210,000.00 
-

Assume 36-inch-diameter, wt'ft= 35#1ft) 
-

- -

Service Yard (6" asphalt concrete surface) 

6 Strip and clear pumping plant site to 1 foot depth 08120 15,300 CY $6.70 $102,510.00 

7 Common excavation to Service Yard EI. 505.0 08120 164,000 CY $5.30 $869,200.00 
- -

8 Rock excavation to Service Yard EI. 505.0 08120 208,000 CY $28.00 $5,824,000.00 
- -

9 Place and compact embankment for service yard 08120 19,200 CY $11.00 $211,200.00 
-

10 Fumish and place base course material (6-inch) 08120 10,000 TONS $46.00 $460,000.00 

11 Fumish and place asphalt concrete (6-inch) 08120 11,000 TONS $110.00 $1,210,000.00 
-

12 Fumish and install 7-foot chain link fence for PP Yard 08120 3,100 LF $34.00 $105,400.00 

13 Fumish and install 7-foot x 24-foot access gate 08120 3 EA $5,300.00 $15,900.00 
- ... 

Unwatering/Dewatering During Construction: 

Included in Intake Unwatering/Oewatering System. 

Structural Excavation and Backfill 

Assume all common material excavated under site excavation for yard. 

14 Excavation of rock for structures (drill & shoot) 08120 200,000 CY $33.00 $6,600,000.00 

15 Fumish backfill for structures (assume local borrow) 08120 40,000 CY $6.90 $276,000.00 

16 Place backfill around structures 08120 40,000 CY $0.00 $0.00 

17 Compact backfill around structures 08120 40,000 CY $10.00 $400,000.00 

18 Rock Exc. for manifold pipe to edge of Service Yard 08120 78,000 CY $24.00 $1,872,000.00 

19 Fumish, place, & compact backfill for manifold pipe trench(c 08120 63,480 CY $11.50 $730,020.00 

20 Fumish & place soil cement for manifold pipe trench 08120 8,160 CY $150.00 $1,224,000.00 

Sheet Subtotal $33,214,730.00 

QUANTITIES PRICES 
BY Dick LaFond (08120) CHECKED BY O. 1j) " CHEZ~ 

Mike O'Shea (08120) MikeO'Shea, RW LaFond (08120) Greg~~76)' 
DATE PREPARED PEER REVIEW PEER EVIEW ~ DATEPR~i~E~fc~ 
4/19104 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 9 OF 22 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUt\l rUI!::::> I I::>preaasneelll tllaCK KocK-vvymerltllaCK KOCK - I-Inal FILE: 
Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 

Plant - CivillStructural High 060608.xls]Summary 

f
f-z 
z::>
:'58 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
Q.() 

<{ 

Waste Excess Excavated Material at Priest Rapids 

Assume waste material within 5 miles of excavation. 

Quantities include intake, plant, and 1/2 tunnel. 

Waste rock excavation 08120 1,523,000 CY Included in Item 8 Df Intake 

(CIS) and Item 7 of Plant (CIS) 

Waste common material 08120 296,000 CY Included in Item 9 of Intake 

(CIS) and Items 8,14,18 of 

Plant (CIS) . 

STRUCTURAL 
. -

Construct Building Structure 
.. 

21 Furnish, form, and place reinforced concrete 08120 91,300 CY $600.00 $54,780,000.00 
... 

22 Furnish and place concrete reinforcement. 08120 11,869,000 LBS $1.60 $18,990,400.00 
... 

Assurne 130 #/CY 

23 Furnish and handle cement (.282T/CY) 08120 25,750 TONS $165.00 I $4,248,750.00 

Furnish & install precast, prestressed double tees for roof 

24 10LDT 32+2 = 10' wide & 32" deep - 80' Span 08120 36 EA. $68,000.00 $2,448,000.00 
I 

Structural Steel 

25 Furnish and install structural steel (painted): 08120 60,000 LBS $4.80 $288,000.00 

crane rails, baseplates 

Miscellaneous Metalwork 

26 Furnish and install miscellaneous metalwork 08120 250,000 LBS $10.00 $2,500,000.00 

Includes gratings, hatches, ladders, guardrails, 

catwalk, and cable trays and supports 

_/ 

Plant - Civil/Structural Subtotal $116,469,880.00 

QUANTITIES PRICES 

BY CHECKED CHEcrr; B~~~ .LV,'
Mike O-Shea (08120) Dick LaFond (08120) Gr kin~Jg70) ---
DATE PREPARED PEER REVIEW PEER REVIEW 

DATE PR8i7~/Dg 
4/19104 and 6/2/08 ;tz::/ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
:\UO rVIC:.;:> l.;:>preaUS"""lIlOktC, oc, yme"o",~, ,,~, - If'a' vO~l 

Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
High 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Major Mechanical Equipment 

Prices below telephone quote from Bob Rittase, Voith Hydro, 717-792-7206 .... . . l -

500 cfs two-stage spiral case pump, rated 500cfs at 1430 ft 
total dynamic head, ( verall efficiency more than 83% 

operating range from .1 030 to 1430 feet 

-

1 Pumps 3 EA $7,100,000.00 $21,300,000.00 

... 

2 

! 
Motors 

Spherical discharge valves, with operators, rated at 1500 ft 

:~:::i~:~~:~~~~~~05~~~~~~~:::gre~"~ithope"'tl 
1 000 cfs two-stage spiral case pump, rated 1000 cfs at 1430 ft 
total dynamic head, overall efficiency more than 83% 

operating rang~ 1030 to 1430 ft 

-

3 

3 

3 

.... 

EA $3,600,000.00 $10,800,000.00 

c . 
EA $4,300,000.00 $12,900,000.00

I 

EA $1,400,000.00 $4,200,000.00 
- - - -

.. . .. 

5 Pumps 2 EA $13,000,000.00 $26,000,000.00 

6 Motors ,.. 

Spherical discharge valves, with operators, rated at 1500 ft 
2 EA $6,400,000.00 $12,800,000.00 

- --

7 working pressure an, 2000n surge pressure, with operators 2 EA $6,400,000.00 $12,800,000.00 

8 Installation supervision of1 000 cfs pumping unit 2 EA $2,100,000.00 $4,200,000.00 

-

-

Sheet Subtotal $105,000,000.00 

QUANTITIES PRICES 
BY 

Richard Fehr (08420) 

CHECKED BY-~~ 
Robert Zelenka (08420) LonliiiizlOm'Ke' (0 0 

CHECKED .. 
j~ '\ 

DATE PREPARED 

4/16/04 

PEER REVIEW DATEPR~iiE~~ PEER REVIEW 
f:>rF/ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 11 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Plant - Mechanical 

DESCRIPTION 

FURNISH-AND-INSTALL THE FOLLOWING: 

Steel Manifold and Suction Tubes 

Steel plate used for pipe fabrication: 

ASTM A572 Gr. 50: Sy = 50 kpsi 

(All pipe sizes are inside diameters) 

9 192" Inside Oia., 35/8" wall, L= 340 ft. 

10 192" Oia., 3 "// wall,L= 152 ft. 

11 175" Oia., 3 ~/si' wall, L= 58 ft. 

12 170· Oia., 1" wall, L= 134 ft. 

13 135" Oia., 2 "Is" wall,L= 54 ft. 

14 120" Oia., {Is" wall, L= 122 ft. -

15 110" Dia., 2 '18" wall, L= 261 ft. 

16 78" Oia., 1 '/2 " wall, L= 260 ft. 

Sheet Subtotal 
UUANIITII:::.S 

BY CHECKED 

Nathan Nakamoto (08420) Rick Frisz (08420) 

DATE PREPARED 

4/16/04 

PEER REVIEW 

St = 65 kpsi 

I 

PROJECT: 

WOlD: 

REGION 

FILE: 

CODE 

08420 

08420 

.. 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
"uo {U\~" I \.:>preaas ee" IOIOC< oc< Y'lleno,ac< r<oc< - Inal "OSt 

Estimate WorksheetslMPHI{Black Rock Inflow_Most Probable 
High 060608.xlsjSummary 

QUANTITY UNIT UNIT PRICE AMOUNT 

-

-

2,600,000 LBS $6.60 $17,160,000.00 

1,200,000 LBS $6.60 $7,920,000.00 

375,000 LBS $6.60 $2,475,000.00 

260,000 LBS $3.50 $910,000.00
f 

210,000 LBS $6.60 $1,386,000.00 

150,000 LBS $3.40 $510,000.00 

-

670,000 LBS $6.60 $4,422,000.00 

340,000 LBS $3.40 $1,156,000.00 

$35,939,000.00 
'RICES 

PEER REVIi:W 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 12 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:IUO IVlt:;::, I l;::,preaosheetllt:llaCK KocK-vvymer\t:llaCK KocK - rlnal Cost 
Estimate WorksheetslMPHI(Black Rock Inflow_Most Probable 
High 060608.xlsjSummary 

f
f-Z 
Z::> 
<to 
-'0 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-0 

<t 

Mechanical (cont) 

17 C02 High Pressure Fire Extinguishing System: 

16 - 100# Storage Cylinders wI control panel 

and appurtenances and 2,000 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

08410 2 each $140,000.00 $280,000.00 

18 Fire Suppression System: 

10 Fire hose reels wI 100 feet of hose 

20.- Portable hand-held 20# extinguishers 

.. 

. 

12,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1- Fire pump, split-case, 500 gpm @300 ft of head 

08410 

... -_. 

L.S. 

.. 

$250,000.00 $250,000.00 

. -

19 Unit Cooling Water System: 

6 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

4,000 Ibs. of type K copper tubing, valves & fittings 

5,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 

.... 

.. 

1 

.-

L.S. $370,000.00 $370,000.00 

I 

20 Lubricating Oil System: 

2- 500 gal carbon steel storage tanks 

1 -10 gpm @ 100 psi oil pump 

1 - lube oil filter 

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 

." 

L.S. $71,000.00 

I -

$71,000.00 

. 

21 Compressed Air System: 

2  100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 200 cfm air dryer 

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 L.S. $140,000.00 $140,000.00 

22 Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

1,500 Ibs. of type K copper tubing, valves & fittings 

08410 L.S. $140,000.00 $140,000.00 

23 Gravity Drainage System: 

50 - Floor drains, cast iron 

25,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

Sheet Subtotal 

08410 L.S. $430,000.00 $430,000.00 

$1,681,000.00 

QUANTITIES PRICES 
BY 

John Grass, Randy Egan (08410) 

CHECKED 

Alex Ritt (08410) 

PEER ItINIEW jMK/DATE PREPARED 

4/16/2004,6/03/2008 

PEER REVIEW 



ESTIMATE WORKSHEET BUREAU OF REClAMATION SHEET 13 OF 22 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: .\1J0 IV""'" \"~r"dU~I\,,el\lO"''''' OCK ym<l"O'dC" """" - Ind. vU~l 
Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
High 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont) 

-

24 

25 

--

- -

26 

27 

28 

Plant Unwatering System: 

2 - Vertical turbine type sump pump, 1000 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,500 Ibs. Df type K copper tube, valves & fittings 
-

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

Domestic Water and Sanitary Waste System: 

4 - Water Closets 

2 - Urinal 

4 - Lavatories & accessories 

_1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

800 Ibs. of type K copper tubing, valves & fittings 
- - - ---

100-Ton overhead crane.,72'-6" span 

200-Ton overhead crane, 72'-6" span,two required 

Electric traction elevator 

overhead, geared, capacity =3500 pounds, 

travel = 100 feet, landings = 6, speed = 200 ftlmin. 

-

D8410 L.S. $250,000.00 $250,000.00 

-

r 

-

-

D8410 L.S, 

- - -

- -

- -

- r - -

-

D8410 153,000 LBS 

I
D8410 520,000 LBS 

-

D8410 1 unit 
-

-

$140,000.00 $140,000.00 
-

- --

-

-

- -

-

r 
$8.60 $1,315,800.00 

I -
$8.60 $4,472,000.00 

$710,000,00 $710,000.00 
-

29 Ultrasonic flowmeter, 4-path D8410 1 meter $50,000.00 $50,000,00 

30 Trashracks (steel) at pumping plant D8410 77,000 LBS $7.90 $608,300.00 

31 Stoplogs, lifting beams and guides (steel) 

(assumes one set of stoplogs for each size bay) 

D8410 45,000 LBS $11.00 $495,000.00 

Sheet Subtotal $8,041,100.00 

QUANTITIES PRICES 
BY R. Christensen, B. Sund, R. Egan 

A. Rill, C. Berte, P. Schlien, J. Grass (08410 

CHECKED 

A.lex Ritt (08410) I~nnie~) 
CHECKEUfJ 

DATE PREPARED 

4/1612004, 6/03/2008 

PEER REVIEW PEER REVIEW 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 14 OF 22 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll IU\l:::i I \::ipreaaSneetllt:llaCK KocK-vvyment:lIaCK KOCK - t-Inal cost 

Estimate Worksheets\MPHI[Black Rock Inflow_Most Probable 
Plant - Mechanical High 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont) 

Heating, Ventilating, and Air Conditioning 

HVAC for bulding except bus & switchgear 

372-ft long by 77'-ft wide by 70-ft high unit/service bay 

54-ft long by 77-ft wide by 20-ft high control bay 

1 loS. $3,200,000.00D8410 $3,200,000.00 

Two each 54-ft long by 77-ft wide by 17-ft equipment rooms 

308-ft long by 56'-ft wide by 20-ft high Electrical Gallery 

Pump/MotorNalve Galleries= 756,000 ftA3 

-

Plant· Mechanical Subtotal $153,861,100.00 

PRICESQUANTITIES 
BY CHECKED 

Paul Schlein. Mike Weems (08410) Alex Ritt (08410) 

PEER REVIEW DATE PREPARED PEER REVIEW DATEPRE¥D, 

4/16/2004. 6/03/2008 f6/lSlr:f6 

http:153,861,100.00
http:3,200,000.00
http:3,200,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 15 OF 22

FEATURE: PROJECT: 

Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:IUtj· (VIc;' preaas eem tSiaCK KocK-vvymentllaCK KOCK - t-Inal 

FILE: Cost Estimate WorksheetslMPHl[Black Rock Inflow_Most Probable 
Plant - Electrical High 060608.xlsjSvmmar 

DESCRIPTION CODE OUANTITY UNIT UNIT PRICE AMOUNT 

.... 

Plant Grounding System (F&I) . 08430 

1 Ground rods, 10 ft, 3/4" dia., copper-clad 50 EA $280.00 $14,000.00 

Stranded bare-copper conductor 

2 250 MCM 1,500 LF $14.50 $21,750.00 

3 4/0 AWG 1,000 LF $13.50 $13,500.00 

4 2/0 AWG 1,000 LF $9.20 $9,200.00 

5 4AWG 700 LF $3.70 $2,590.00 

f

Motor Bus & Switchgear (F&I) 08430 

6 Main motor isolated-phase bus: 400 LF $4,400.00 $1,760,000.00 

15 kV; 24,000 amperes; 3-phase; 60 hz. 

Self-cooled 

7 Individual motor isolated-phase bus: 

15 kV; 3,500 amperes; 3-phase; 60 hz. 150 LF $1,900.00 $285,000.00 

Self-cooled 

8 15 kV; 7,000 amperes; 3-phase; 60 hz. 100 LF $1,700.00 $170,000.00 

Self-cooled 

Motor reduced-voltage, static starting system with 

15 kV, SF6 type unit circuit-breakers 

9 3,500 amperes continous current 3 EA $370,000.00 $1,110,000.00 

10 7,000 amperes continuous current 2 EA $420,000.00 $840,000.00 

Synchronous motor static excitation system 

10A 65,000 HP motor 3 EA $500,000.00 $1,500,000.00 

10B 125,000 HP motor 2 EA $510,000.00 $1,020,000.00 

Motor Control Equipment (F&I) 08430 

11 Duplex control switchboard for operation of 5 main 1 EA $260,000.00 $260,000.00 

pumping motors. 

Motors 

Listed under Plant-Mechanical 

Sheet Subtotal $7,006,040.00 

QUANTITIES PRICES 

BY CHECKED ~~Y '~~ CHECK~,'I J 
'" I! fMike Schuh (8430) Cory Maurer (08430) ~~(~T70) I, 

DATE PREPARED PEER REVIEW PEER REVIEW DATE PREPARE~/( jiJr;1C/
5/22/08 George Girgis (08430) 9'/IS O~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 

Plant - Electrical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:IUtll {Ulto::> I preaasneetlltslacK KocK-vvymerltslacK KOCI< -i-Inal 
Cost Estimate WorksheelslMPHl[Black Rock Inflow_Most Probable 
High 060608.xls)Summar 

:::;: 
UJ 
!:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

~ 

15 kV Metal-Clad Switchgear (F&I) D8430 
I 

12 15 kV metal-clad switchgear rated 1200 amperes with 

two 1200 ampere vacuum type power circuit breakers 

1 EA $450,000.00 $450,000.00 

15 kV Non-Segregated-Phasae Bus (F&I) D8430 

13 15 kV, 1200 amperes 200 FT $1,050.00 $210,000.00 

... 
Plant Station-Service Equipment (F&I) 

Indoor double-ended secondary unit substation with 

following features: 

-

D8430 

.. 

14 Dry-type transformer 13.8 kV-480Y277 V, 2,500 KVA 2 EA $115,000.00 $230,000.00 

15 480 V power-circuit breakers, 600 amperes 10 EA $5,800.00 $58,000.00 

Building Lighting System (F&I) 

Interior luminaires 

D8430 

16 High bay, high-pressure sodium, 400 W, 480 V 30 EA $910.00 $27,300.00 

17 Emergency lighting system 1 LS $15,500.00 $15,500.00 

18 Exterior luminaires 

High-pressure sodium, wall mounted, outdoor 

70 watt, 120 volt 

10 EA $520.00 $5,200.00 

Sheet Subtotal $996,000.00 

QUANTITIES PRICES 
BY 

Mike Schuh (08430) 

CHECKED 

Cory Maurer (08430) 
CHECKEJit; I 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (08430) 

DATEPR~ED 

~hS/o<'6 
PEER REVIEW 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT:FEATURE: 
Yakima River Basin Water Storage Study Black Rock Preferred Alternative 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: t1:\D817lJ\EST preadsheetl1BlacK KocK-vvymentllaCK KOCK - t-Inal 

Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
Plant - Electrical High 060608.xlsjSummary 

UNIT PRICE AMOUNTQUANTITY UNITCODEDESCRIPTION 

~ ... 

$195,000.001 $195,000.0008430 LSBuilding Fire Detection and Alarm System (F&I) 19 

-

$13,000.00 $39,000.00 

480 volts, 3-phase with 400 ampere bus 

3 EA08430Distribution Panelboards (F&I) 20 

$155,000 $310,000.00 

480 volts, 3-phase with1200 ampere bus 

2 EA08430Motor Control Centers (F&I) 21 

-

Five 20 inch wide sections 

, 

Insulated Conductors (F&I) 08430 


600-volt, Single-conductor, stranded copper 


22 
 $16,800.00 

23 

$1.4014AWG 12,000 LF 

$1.15 $17,250.0012AWG 15,000 LF 
-

$1.50 $22,500.00 

25 

10AWG 15,000 LF24 
$9,600.00 

26 

$3.206AWG 3,000 LF 

$13,200.00 

27 

$4.404AWG 3,000 LF 

$14,000.00$7.001/0AWG 2,000 LF 

600-volt multi-conductor control cable 
... 

$3.60 $7,200.00 

29 

9 conductor 16 AWG 2,000 LF28 
$11,400.00 

30 

$3.8012 conductor 16 AWG 3,000 LF 

$4.40 $13,200.005 conductor 10 AWG 3,000 LF 

Conduit System (F&I) 08430 


Rigid steel conduit 


31 
 $24.00 $19,200.00 

32 

1 inch 800 LF 

$41.00 $20,500.00 

33 

2 inch 500 LF 

$61.00 $15,250.002 1/2 inch 250 LF 

$76.00 $19,000.003 inch 250 LF34 

Plastic-coated rigid steel 


35 
 $61.00 $18,300.002 inch 300 LF 

V$8,763,440.00Plant - Electrical Subtotal 

QUANTITIES PRICES 

CHECKED BY ~BY CHECJ!;j) 
Mike Schuh (08430) Cory Maurer (08430) ~~08ji0') 

PEER REVIEW PEER REVIEW DATE PREPARED DATE PRE'D.lt»< ~ 
George Girgis (08430) ~ lS,5/22/08 

http:PRE'D.lt
http:8,763,440.00
http:18,300.00
http:19,000.00
http:15,250.00
http:20,500.00
http:19,200.00
http:13,200.00
http:11,400.00
http:7,200.00
http:14,000.00
http:13,200.00
http:9,600.00
http:22,500.00
http:17,250.00
http:16,800.00
http:310,000.00
http:39,000.00
http:13,000.00
http:195,000.00
http:195,000.00


BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IU!ll (UII::~ I preadsheetllt:llaCK KocK-VVymerlt:llacK KocK -I-inal FILE: 
Cost Estimate WorksheetslMPHl[Black Rock Inflow_Most Probable 

SWitchyard - Civil/Structural High 060608.xls]Summar 

::; 
w 
!:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

~ 

CIVIUSTRUCTURAL 08120 
- . 

Switchyard 
.-

t-
1 Excavation (Common) 1,200 CY $22.00 $26,400.00 

2 Structural Concrete 150 CY $1,600.00 $240,000.00 

(Switchyard foundations and pullboxes) 

- -

3 Concrete Reinforcement (130Ibs/CY) 19,500 LBS $2.30 $44,850.00 
--

4 Compacting Backfill about Structures 1,000 CY $16.00 $16,000.00 
-

5 Switchyard Steel Structures 80,000 LBS $6.10 $488,000.00 

I 
6 Gravel Surfacing - 6-inch thick 4,000 SY $14.00 $56,000.00 

-

7 Oil-Spill Containment System 1 LS $44,000.00 $44,000.00 

Geotextile fabric 4,500 SF (12 oz per sq yard, 110 mils non-woven) 
I 

Geomembrane liner: 2,500 SF (30 Mils XR-5 Seaman Corporation) 

Geocel: 1,700 SF (8" deep "enviro grid" polymeric cellular confinement system) 

Piping: 150 LF (6" Dia. Schedule 80 PVC pipe perforat,ed) - I 
Preservative-Treated Lumber: 100 LF (2"x4") 

Excavation: Included in excavation for structures 

Uncompacted crushed aggregate: 150 CY (ASTM C33 Size No 4,1 1/2" to 3/4") 

8 Gravelfill for Switchyard Foundations (Compacted) 75 CY $63.00 $4,725.00 

9 5-lnch PVC Schedule 80 Conduit (CIP Power Duct Bank) 150 LF $310.00 $46,500.00 

Includes: 

115 LF of 1.5' tall x 2.33' wide concrete CIP 

15 CY of concrete 

1970 Ibs of reinforcement 

10 7-foot Chain link fence 1,000 LF $43.00 $43,000.00 

Sheet Subtotal $1,009,475.00 , 

QUANTITIES PRICES 
BY CHECKED BY <fl4 C'a.--A-(c : _ ~.:--: CHECKED/1/1:

Dick LaFond (08120) Gr~Aki~~~ni;zj;;mke (D~ ;~I ') 
DATE PREPARED PEER REVIEW 

DATE PREP~i~s/ofs PEER REVIEW ftt1C/ 
6/212008 

ESTIMATE WORKSHEET 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 1 9 OF 22 


FEATURE: PROJECT: 
Black Rock Preferred Altemative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: VAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IDl:l17UII:::i I preadsheetllBlack Rock-WymerlBlack Rock - Final 

Cost Estimate WorksheetslMPHl[Black Rock Inflow_Most Probable 
Switchyard - Electrical High 060608.xls]Summa 

f
f- Z
z:::l
:50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT a..t\ 

q; 

I 

e-

c -

ELECTRICAL 

Switchyard 
--

Furnish and Install: 
-- r 

11 Oil-filled, conservator-type power transformer 08430 3 EA $8,000,000.00 $24,000,000.00 
-

600 MVA; 500-13.8kV, 1-phase 
-----

-

12 500-kV disconnect switches, 1200 amp, 3-phase 08430 2 EA $260,000.00 $520,000.00 
- -

13 500-kV circuit breakers, 1200 amp, 3-phase 08430 1 EA $1,450,000.00 $1,450,000.00 

-

14 Construct Transmission Line (by others) 08430 6 MILES $1,550,000.00 $9,300,000.00 

Assume 6 miles of transmission line from 

Midway substation to the east 

500-kV, steel towers, 2167 AWG conductor 

.
Switchyard & Transmission Line Subtotal $36,279,475.00 

QUANTITIES PRICES 
BY CHECKED 

CHECin1 
Usa Gamuciello (08430) Cory Maurer (08430) 

DATE PREPARED PEER REVIEW DATEPREPA~ PEER REVIEW 

p/14/2008 George Girgis (08430) ~(\SID% 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 20 OF 22 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

All Tunnel Alternative (Discharge 1) REGION PN PRICE LEVEL: Apr-07 
M:IUtlIIUlt:" I l"preaaSneel\ll:llaCK KocK-vvymerll:llaCK KOCK - rlnal FILE: Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 

Tunnel - Civil/Mechanical High 060608.xls Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Tunnel 

Construct 34,850-ft long, 21.00-ft finished diameter, 25.00-ft minimum bore diameter, tunnel in rock. Tunnel will be 

excavated with TBM and driven uphill. Water problems will be minimal. Tunnel has three final support reaches. 

31 ,350-ft long unreinforced concrete lined reach 

1 Excavation (appr 18.2 cy/lf) 68140 31,350 If $3,100.00 $97,185,000.00 
r 

2 Furnish and place unreinforced concrete tunnel lining . 68140 168,000 cy $540.00 $90,720,000.00 

3 Cementitious mate.rials for concrete tunnel lining 68140 47,300 tons $145.00 $6,858,500.00 _. I . 

_. .. 

4 Furnish & install 1-in dia, 13-ft long rock bolts 68140 876,000 lin ft $86.00 $75,336,000.00 
1···

. _. 

1,OOO-ft long reinforced concrete lined reach 

5 Excavation (appr 18.2 cy/lf) 68140 1,000 If $3,100.00 $3,100,000.00 

, .... 

6 Furnish and place reinforced concrete tunnel linin9. 68140 5,350 cy $640.00 $3,424,000.00 
. - . 

7 Cementitious materials for concrete tunnel lining 68140 1,510 tons $165.00 $249,150.00 
-

-

8 Furnish and install concrete reinforcement 68140 29,900 Ibs $2.20 $65,780.00 

9 Furnish and install structural steel tunnel supports 68140 1,010,000 Ibs $7.00 $7,070,000.00 

2,500-ft long steel lined portal reach 

10 Excavation (appr 18.2 cy/lf) 68140 2,500 If $3,100.00 $7,750,000.00 

Steel Tunnel Liner: 

ASTM A572 Gr. 50: Sy = 50 kpsi St = 65 kpsi 

10a 252" Inside Dia., 43/4" wall, L= 2500 ft. 68420 32,600,000 LBS $3.80 $123,880,000.00 

11 Furnish and place backfill concrete 68140 10,900 cy $580.00 $6,322,000.00 

12 Cementitious materials for backfill concrete 68140 3,080 tons $150.00 $462,000.00 

13 Furnish & install 1-in dia, 13-ft long rock bolts 68140 Olin ft $0.00 

14 Furnish and install structural steel tunnel supports 68140 5,060,000 Ibs $7.00 $35,420,000.00 

Sheet Subtotal $457,842,430.00 

QUANTITIES PRICES 
BY Kevin Atwater (08140) CHECKED BY qA.('''1.~ 

Rick Frisz (08420) Dave Gesundheit (08180) Greg ~s ( ~~70) 
DATE PREPARED PEER REVIEW DATE PREPARE~ PEER ReVIEW ~ 
5/30108 C6/CS/O& 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

.

FEATURE: 
Black Rock Preferred Alternative 
Inflow Conveyance System 
Most Probable High Cost Estimate 
All Tunnel Alternative (Discharge 1) 

Tunnel - CivillMechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll1UII::::i I l::ipreadSlleetll t5laCK i"<OCK-Wymerlt5lack i"<OCk - rlnal 

Cost Estimate WorksheetslMPHl[Black Rock Inflow_Most Probable 
Hiqh 060608.xls Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Surge Shaft 
t 

Construct 1506-ft deep, 22.0-ft finished diameter, 24.34-ft minimum bore diameter, shaft in rock. Shaft will be 

excavated by raise bore and drill down method. Water problems will be minim?1. Shaft has two final support reaches. 

1,200-ft deep unreinforced concrete lined reach 

15 Excavation (appr 17 cy/lf) 

16 Furnish and place unreinforced concrete shaft lining 

I 
17 Cementitious materials for concrete shaft lining 

18 Furnish & install 5/8-in dia, 6-ft long rock bolts 

- - -

1
300-ft long reinforced concrete lined shaft top reach 
-- -

19 Excavation (appr 17 cy/lf) 
-

20 Furnish and place reinforced concrete shaft lining 

21 Cementitious materials for concrete shaft lining 

22 Furnish and install concrete reinforcement 

23 Furnish & install 5/8-in dia, 6-ft long rock bolts 

24 Furnish and install chain link protection 

Waste Tunnel Muck at Black Rock 

Assume waste material within 5 miles of portal. 

Quantities include 112 inflow tunnel. 

24a Waste rock excavation 

Sheet Subtotal 

-

08140 1,200 If $9,200.00 

f-D8140 3,800 cy $550.00 

-

08140 1,070 tons $160.00 

08140 63,100 lin ft $80.00 

08140 300 If $9,200.00 
- ----

08140 945 cy $550.00 
.- -

08140 265 tons $160.00 

08140 15,700 Ibs $2.20 

08140 15,600 lin ft $80.00 

08140 13,000 sq yd $39.00 

08120 210,000 CY $9.00 

-

$11,040,000.00 

$2,090,000.00 

$171,200.00 

$5,048,000.00 
-

-

$2,760,000.00 

$519,750.00 

--

$42,400.00 

$34,540.00 

$1,248,000.00 

$507,000.00 

$1,890,000.00 

$25,350,890.00 

QUANTITIES PRICES 

BY 

Bill Thompson 

CHECKED BY ~".7-li....... _ 
Gre&.).kin<!68hm

DATE PREPARED 

4/19/04 

PEER REVIEW DATE PREPARED, 

tgf(SI O~ 
PEdREVIEW 
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Inflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

All Tunnel Alternative (Discharge 1) 

Tunnel - Civil/Mechanical 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IUtll/Ult:::> I I::>preaasneetll tslacK KocK-vvymerltslacK KOCK - rlnal 

Cost Estimate WorksheetslMPHI[Black Rock Inflow_Most Probable 
High 060608.xlslSummary 

.... .... z 
z:::J:so
0..[5 

« 

BY 

::; 
LU 
!::: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

~ 

Tunnel Outlet Features 


Assume -100' head to valley invert and L - 4000' 


Assume need to control flow from tunnel portal to 

-

bottom of reservoir during initial fill. 

Earthwork 


25 
Excavation at outlet area for portal and channel 08130 55,000 CY $16.50 $907,500.00 

26 Excavation for pipe trench 08130 338,000 CY $5.70 $1,926,600.00 

27 Excavation for thrust block 08130 1,500 CY $23.00 $34,500.00 

28 Concrete for open channel 08130 550 CY $620.00 $341,000.00 

29 F & P reinforcement (180 Ibs/CY) 08130 99,000 LBS $2.20 $217,800.00 

30 Furnish and handle cement (.282T/CY) 08130 155 TONS $180.00 $27,900.00 

31 Concrete for thrust block 08130 1,100 CY $630.00 $693,000.00 

32 F & P reinforcement (120 Ibs/CY) 08130 132,000 LBS $2.20 $290,400.00
I 

33 Furnish and handle cement (.235T/CY) 08130 
--

260 TONS $180.00 $46,800.00 

34 Furnish and place Zone 3 bedding for piPe. 08130 
-

29,000 CY $49.00 $1,421,000.00 

35 Backfill pipe with excavated material 08130 261,000 CY $10.00 $2,610,000.00 

36 Furnish and place zone 3 bedding for riprap 08130 6,000 CY $49.00 $294,000.00 

37 Furnish and place riprap 08130 12,000 CY $68.00 $816,000.00 

38 20 ' dia. Steel pipe L = 4000' t= 3/4 inches 08130 8,500,000 LBS $3.50 $29,750,000.00 

Wtlft + 10% for couplings and connections 

39 Steel safety trashracks 08410 80,000 LBS $8.80 $704,000.00 

40 Steel Bulkhead 08410 120,000 LBS $8.80 $1,056,000.00 

41 Remove and salvage 20' dia. Steel pipe 08410 7,650,000 LBS $0.00 $0.00 

Assume diver-assisted removal in wet at a max 

depth =100'. 

Assume removal of 90% of the pipe. 

Assume lift bags to raise pipe and barge-mounted 

crane to handle pipe at surface. 

Salvage at $50/ton (quote), but salvage value is 

much less than the cost to remove and cut up pipe. 

Discharge 1 - Subtotal $524,329,820.00 . 

QUANTITIES PRICES 
Doug Stanton (D8130) CHECKED 

Rick Christensen (8410) Alex Ritt (D8140) 

DATE PREPARED PEER REVIEW PEER REVIEW /ffIDATE PREPA~~D • I 
4/27/2004,6/03/2008 ~tf.sIO~ 
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 1 OF 20 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1 .3 MAF 
Most Probable High Cost Estimate 
Summary 

Summary Sheet 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-04 

FILE: :\UtllIU\t:;:, I preaos ee1\lt:llack Rock ymenclaCK KOCK - rlnal ("'OSl 
Estimate WorksheetslMPHI[Black Rock Dam_Most Probable 
Hi9h 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Central Core Rockfill Dam 

Large Reservoir· 1.3 MAF 

Includes foundation treatment, dam structure, 

river outlet works, relocation of State Highway 24, 

and seepage mitigation features. 

Dam Subtotal 

River Outlet Works Subtotal 

Roads and Utility Relocations 

Downstream Seepage Mitigation Features 

Subtotal 

.... 

-

-

$2,114,941,800.00 

$158,063,250.00 

$139,004,000.00 

$832,612,392.00 

$3,244,621,442.00 

Mobilization 

Subtotal with mobilization 

5% (+/-) $160,000,000.00 

$3,404,621,442.00 

Escalation During Construction 

Subtotal with mobilization and escalation 

0% (+/-) $0.00 

$3,404,621,442.00 

DeSign Contingencies 

CONTRACT COST 

15% (+/-) $495,378,558.00 

$3,900,000,000.00 

Construction Contingencies 

FIELD COST 

30% (+/-) $ 1,200,000,000.00 

$5,100,000,000.00 

Non-Contract Costs ** 

CONSTRUCTION COST 

30% (+/-) $1,500,000,000.00 

$6,600,000,000.00 

Escalation to notice to proceed, allowance for procurement s

** Land Acquisition Costs of $6,138,600 associated with thes

trategies, 

e feature

and utility rel

s are included 

ocations 

in the N

are not included. 

on-Contract Costs. 

QUANTITIES PRICES 
BY 

Design Team 

CHECKED BY~ J. Zander, J. M~ 
(J L. ZIo "'\ 

CHECKED (] /.., /

C-t. 0/ '-tJ/--tcofJ 
DATE PREPARED 

6/02/08 

PEER REVIEW 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: H:1D81701ESnSpreadsheetI1 Black Rock-Wymer\[rockfiU Dam 
Oam - Civil comparison MP-MPH.xlsjSheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

GENERAL SITEWORK 

Assume no clearing and grubbing required 

Assume road improvements and haul roads are 

part of unlisted items 

DIVERSION & DEWATERING 

Assume groundwater is below excavation 

Assume natural stream beds in area are dry 

FOUNDATION EXCAVATION 

Assume common material stockpiled for reuse 

Assume rock material stockpiled for reuse 

Stockpiles will be upstream, within 112 mile of dam 

Excavation, stripping, of dam foundation 08312 370,000 CY $2.50 $925,000.00 

Assume depth of stripping 12 inches or less 

2 Assume stripping will be stockpiled for topsoil use 

Excavation, common, for dam foundation 08312 41,130,000 CY $4.10 $168,633,000.00 

Assume about 35% of volume requires ripping 

Assume fine-grained and coarse-grained materials o 
(5.C will be separately stockpiled 

3 Excavation, rock, for dam foundation 08312 10,000 CY $38.00 $380,000.00 

Assume drill and blast in random locations 

FOUNDATION TREATMENT 

Includes misc. foundation treatment, fault zone 

treatment, consolidation grouting, and curtain grouting 

Miscellaneous Foundation Areas 

Applied in areas of poor quality rock 

4 Slush grouting of foundation surface 08312 93,000 SF $6.10 $567,300.00 

Over assumed 10% of area beneath zone 1 

5 Oental concrete 08312 10,000 CY $220.00 $2,200,000.00 ." 

6 Furnish/place zone 2 sand filter on foundation 
 08312 280,000 CY $45.00 $12,600,000.00 

Over 10% of area between zone 1 and dis toe 


Assume a 3-ft thickness 


7 Furnish/place zone 3 gravel drain on foundation 08312 280,000 CY $37.00 $10,360,000.00 

Over the zone 2 filter in a 3-ft thickness 

Sheet Subtotal $195,665,300.00 
QUANTITIES PRICES 

BY CHECKED BY CHECKED 

Chris Strickland (D8361: Bill Engemoen (08312) Jerry Zander/Jeff Morris (0817~fI.A.. ;r4. ;/r.h-- 8/njo S
.... 

DATE PREPARED PEER REVIEW PEER REVIEW DATE PREPARED ~/( 
5/30108 Bill Engemoen (08312) S"/(s. <:> ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 3 --OF - 20
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate 

Oam - Civil 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H :108170lESTlSpreadsheetl 1 Black Rock-Wymerl[rockfill Oam 
comparison MP-MPH.xlsjSheet1 

I
I-Z 
z::J 
«0 
...JO 
0.0 

« 

::<
w
t:
>« 
0. 

DESCRIPTION CODE QUANTITY UNIT UNrr PRICE AMOUNT

8 

FOUNDATION TREATMENT (continued) 

Treatment of south abutment fault area 

Extra rock excavation for fault treatment 

Assume south abutment is fractured 

Assume excavate with hydraulic excavator 

08312 300,000 CY $29.00 $8,700,000.00 

8A Replace rock excavation with RCC 08312 300,000 CY $115.00 $34,500,000.00 

9 Oental concrete for fault treatment 08312 10,000 CY $220.00 $2,200,000.00 

10 Fumish/place zone 2 sand filter downstream of zone 1 

Assume a 3-ft thickness, 1400' by 1000' area 

Assume same source as listed under emb. 

08312 156,000 CY $45.00 $7,020,000.00 

11 Fumish/place zone 3 gravel drain dIs of zone 1 

Assume 3-ft thickness, over zone 2 filter 

Consolidation Grouting of Foundation 

Generally limited to area beneath zone 1 

08312 156,000 CY $35.00 $5.460,000.00 . 

12 Setups for drilling grout holes 

Assume 2-inch dia. drilled on 7.5-foot centers 

08312 19,000 EA $110.00 $2,090,000.00 

13 Orill grout holes 

Assume 2-inch dia. w//ength= 60 feet 

08312 1,140,000 LF $35.00 $39,900,000.00 

14 Hookups to grout holes 08312 19,000 EA $64.00 $1,216,000.00 

/ 15 Pressure grout 

Assume grouting process only minus cement 

Assume 2.5 CF per 1 LF of hole 

08312 2,850,000 CF $11.50 $32,775,000.00 

/ 16 Fumish and handle cement for pressure grouting 

Assume 1 bag per CF 

Curtain Grouting of Foundation 

Three-row curtain beneath zone 1 

08312 2,850,000 BAGS $10.00 $28,500,000.00 

17 Setups for drilling grout holes 

Assume 3 rows of 2-inch dia.on 10-ft centers 

08312 2,000 EA $115.00 $230,000.00 

18 Orill grout holes 

Assume 2-inch dia. wllength from 60 to 350 feet 

08312 500,000 LF $37.02 $18,510,000.00 

19 Hookups to grout holes 08312 2,000 EA $69.00 $138,000.00 

20 Pressure grout 

Assume grouting process only minus cement 

Assume 3 CF per 1 LF of hole 

08312 1,500,000 CF $11.50 $17,250,000.00 

21 Fumish and handle cement for pressure grouting 

Assume 1 bag per CF 

Sheet Subtotal 

08312 1,500,000 BAGS $10.00 $15,000,000.00 

$213,489,000.00 . 

QUANTITIES PRICES 
BY 

Chris Strickland (08361: 

CHECKED 

Bill Engemoen (08312) 

BY 

Jerry Zander/Jeff Morris (0817a[j.N. 

CHECKEi!t 

/,-,,1. '7 
.0-, 8/12./?' e 

DATE PREPARED 

5/30/08 

PEER REVIEW 

Bill Engemoen (08312) 

DATE PREPARED 

v:fr sfo'i 

PEER REVIEW 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 4 OF 20 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate 

Oam - Civil 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I08170IEST\SpreadsheetI1 Black Rock-Wymerl[rockfill Oam 
comparison MP-MPH.xlsjSheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

EMBANKMENT CONSTRUCTION 

Items are set up as furnish and place, which would 

include purchasing from commercial sites, 

processing onsite, development of quarry, or 

transporting from stockpiles of required excavation 

22 Furnish and place zone 1 core 

Acquired from source 6 miles from dam 

Compacted to 6-inch lifts by tamping roller 

08312 17,300,000 CY $19.50 $337,350,000.00 

23 Furnish and place zone 2 filter 

Sand/gravel material processed commercially 

or developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Zones have 20-ft horizontal width 

08312 3,890,000 CY $40.00 $155,600,000.00 

24 Furnish and place zone 3 drain 

Gravel/cobble material processed commercially or 

developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by Vibratory steel drum 

Zone has 20-ft horizontal width 

08312 1,870,000 CY $39.00 $72,930,000.00 

25 Furnish and place zone 4 rockfill 

Developed from basalt ridges surrounding reservoir 

Assume average 1-mile haul to dam 

Rock sizes up to 3-foot 

Compacted in 3-ft layers by vibratory steel drum 

08312 66,850,000 CY $10.50 $701,925,000.00 

26 Furnish and place zone 5 coarse grained random fill 

Comes from stockpiles of required excavation 

within 1/2 mile of dam 

Generally consists of gravelly soils 

Compacted in 2-ft layers by vibratory steel drum 

08312 13,950,000 CY $5.60 $78,120,000.00 

27 Furnish and place zone 6 fine grained random fill 

Comes from stockpiles of required excavation 

within 1/2 mile of dam 

Generally consists of sandslsiltslclays 

Compacted to 9-inch layers by tamping rollers 

08312 7,500,000 CY $6.90 $51 ,750,000.00 

Sheet Subtotal $1,397,675,000.00 

QUANTITIES PRICES 
BY 

Chris Strickland (08361: 

CHECKED 

Bill Engemoen (08312) 

BY 

Jerry Zander/Jeff Morris (0817r(il ~ 
CHECKED/ I 

Nt;-lr~ 8'112/0 S 

DATE PREPARED 

5/30108 

PEER REVIEW 

Bill Engemoen (08312) 

DATE PREPARED. I 

~/(])I Oy 

I 
PEER REVIEW 

~ 

-

~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 5 OF 20 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:ID8170IESnSpreadsheetI1Black Rock-Wymer\[rockfill Dam 

Dam - Civil comparison MP-MPH.xls]Sheet1 

I
I-Z 
z:::J
:50 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
lLi5 

« 

RIGHT ABUTMENT SEEPAGE MITIGATION FEATURES 

These are features incorporated into the right 

abutment of the dam, designed to reduce or collect 

seepage through the pervious abutment bedrock 

28 Construct three drainage tunnels 08312 4,500 LF $1,500.00 $6,750,000.00 

Assume three 1O-ft diameter, 1500-ft long tunnels 

Assume drill and blast excavation in bedrock 

Assume appreciable tunnel stabilization (steel sets 

on frequent spacing) 

Assume concrete lining 

29 Drill drainage holes through tunnel 08312 180,000 LF $57.00 $10,260,000.00 

Assume 900 holes, each 200-ft long 

30 Construct concrete diaphragm wall 08312 650,000 SF $270.00 $175,500,000.00 

Assume slurry trench construction, using a 
hydrofraise machine to 400-ft depth (1000 ft long) 

Assume concrete backfill 

31 Construct RCC working surface 08312 200,000 CY $125.00 $25,000,000.00 

Assume around 25 benches on abutment 

Assume benches constructed of RCC 

Benches about 100 ft wide by maximum 33 ft high 

32 Rock excavation to smooth upstream right abutment 08312 420,000 CY $23.00 $9,660,000.00 . 

Assume entire hillside excavated to roughly 

uniform surface by ripping with about 1/3 of surface 

line drilled and blasted (area =1,100,000 ft2) 

33 Shotcrete upstream blanket foundation 08312 1.1 00,000 SF $19.50 $21,450,000.00 . 

Assume average thickness over area will be around 

12 inches (multiple applications) 

34 Furnish and install geomembrane 08312 125,000 SY $11.50 $1,437,500.00 . 

Assume 80 mil HOPE 

35 Furnish and install geotextile 08312 250,000 SY $4.10 $1,025,000.00 . 

Assume heavy duty non-woven 

Assume geotextiles sandwich geomembrane 

36 Furnish and place soil cover 08312 230,000 CY $6.00 $1,380,000.00' 

Assume 8-ft horizontal layer of Ringold materials 

obtained from required excavation 

37 Furnish and place rockfill cover 08312 5,300,000 CY $10.50 $55,650,000.00 -

Assume rockfill obtained within 1 mile 

Sheet Subtotal $308,112,500.00· 

QUANTITIES PRICES 
BY CHECKED BY CHECKED 

Chris Strickland (08316: Bill Engemoen (08312) JerryZander/JeffMorris (08170aM. /VL iIrr~ 8/IZ/O S 

DATE PREPARED PEER REVIEW DATE PREPARED • PEER REVIEW 

5130108 Bill Engemoen (08312) g( (1/o'i' 



BUREAU OF RECLAMATION SHEET 6 OF 20ESTIMATE WORKSHEET 
PROJECT: 

Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: 
H:I08170IESnSpreadsheetl1 Black Rock-Wymer\frockfill Dam 

Dam - Civil comparison MP-MPH.xlsjSheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

MISCELLANEOUS 

Instrumentation 

Assume part of unlisted items 

Toe Drains 

Assume part of unlisted items 

Site cleanup and relandscaping 

Assume part of unlisted items 

Dam Subtotal $2,114,941,800.00 '" 

QUANTITIES PRICES 
BY CHECKED BY 
Chris Strickland (08361: Bill Engemoen (8312) Jerry Zander/Jeff Moms (0817CllJ.£.t.4 

DATE PREPARED PEER REVIEW DATE PREPARED ' PEER REVIEW 

Bill Engemoen (08312) B(( 3/0<6 5/30/08 

http:2,114,941,800.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I08170IESnSpreadsheetllBlack Rock-Wymerl[rockfill Dam 

River Outlet Works - Civil/Structural comparison MP-MPH.xlsjSheetl 

f
f- Z 
z:J 
«0 
...JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
D-() 

« 

Establish Upstream Portal 08130 

1 Common excavation to establish tunnel portal 62,800 CY $14.50 $910,600.00 -' 

2 Rock excavation to establish tunnel portal 12,500 CY $41.00 $512,500.00 V 

3 Furnish and install chain link fabric around portal 450 SY $29.00 $13,050.00 / 

4 F&I 18-inch x 1/2 in. dia resin anchors for fabric support 50 EA $94.00 $4,700.00 ' 

Establish Downstream Portal 08130 

5 Common excavation to establish tunnel portal 62,800 CY $14.50 $910,600.00 .-

6 Rock excavation to establish tunnel portal 12,500 CY $41.00 $512,500.00 ~ 

7 Furnish and install chain link fabric around portal 450 SY $30.00 $13,500.00 ' 

8 F&118-inch x 1/2 in. dia resin anchors for fabric 50 EA $94.00 $4,700.00 ~ 

Construct ROW tunnel uls of gate chamber 08130 

9 Drill and shoot 28-ft Oia.circular shaped u/s tunnel (20,200 CY) 700 LF $5,300.00 $3,710,000.00 . 

10 Remove and stockpile rock (assume local stockpile) 20,200 CY $25.00 $505,000.00 ,/ 

11 Furnish and install 790-10-ft long x 1-inch dia. 

A307, 20K rockbolts 11,900 LF $90.00 $1,071,000.00 / 

12 Furnish and install 9 steel sets (W8 x 48) in crown 60,000 LBS $7.30 $438,000.00 

Construct ROW tunnel dIs of gate chamber 08130 

13 Drill and shoot 32-ft 00 mod.HS shaped dIs tunnel (23,000 CY) 600 LF $7,100.00 $4,260,000.00 J 

14 Rer (5.0% per year to 36 month midpoint of construction period) 25,300 CY $25.00 $632,500.00 • 

15 Furnish and install 740-10-ft long x 1-inch dia. 

A307, 20K rock bolts 11,100 LF $90.00 $999,000.00 .' 

16 Furnish and install 9 steel sets (W 1 0 x 54) in crown 63,000 LBS $7.30 $459,900.00 . 

Construct ROW Gate Chamber and Shaft 08130 

17 Drill and shoot 24-ft diameter shaft (800 CY) 40 LF $9,000.00 $360,000.00 ,,' 
18 Remove and stockpile rock (assume local stockpile) 900 CY $25.00 $22,500.00 ' 

19 Furnish and install 64 - 10-ft long x 1-inch dia. 

A307, 20K rockbolts 960 LF $90.00 $86,400.00 -

20 Furnish and install 4 circular steel sets (W8 x 48) 26,000 LBS $7.30 $189,800.00 . 

Place Cone. Lining In Tunnel, Shaft & Gate Chamber 08130 

21 FF&P reinf. Concrete in u/s steel-lined tunnel 11,200 CY $560.00 $6,272,000.00 . 

22 FF&P reinf. concrete gate chamber 660 CY $1,100.00 $726,000.00 . 

23 FF&P reinf. Concrete in dIs tunnel 12,500 CY $630.00 $7,875,000.00 " 

24 Furnish and place reinforcement (160 Ibs/CY) 4,385,000 LBS $1.80 $7,893,000.00 . 

25 Furnish and handle cement (.282T/CY) 6,900 TONS $165.00 $1,138,500.00 " 

Sheet Subtotal $39,520,750,00 

QUANTITIES PRICES 
BY CHECKED BY 

C~:~0- 8/)2-lor:? Doug Stanton (08130) Dave Godaire (08130) Jeff Morris (08170) <:;:<tAJ . 
DATE PREPARED PEER REVIEW PEER REVIEW 

DATE PREPAR(i~ ~Ic 
&. (3 08' 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I081701ESnSpreadsheetl1 Black Rock-Wymer\[rockfill Dam 

River Outlet Works - Civil/Structural comparison MP-MPH.xls]Sheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Ring Grout Upstream Conduit 08130 

26 Setups for drilling grout holes (2-in dia holes, 15 ft ctrs, 48 EA $290.00 $13,920.00/ 

and 8 holes per ring)(700 LF) 

27 Drill grout holes (2-in dia and L=30 ft) 11,500 LF $36.00 $414,000.00 / 

28 Hookups to grout holes 384 EA $170.00 $65,280.00 -
29 Pressure grout (grouting process only minus cement) 23,000 CF $21.00 $483,000.00 

Assume 2 CF per 1 LF of hole 

30 Furnish and handle cement for pressure grouting 23,000 BAGS $18.50 $425,500.00 

Assume 1 bag per CF 

Ring Grout Shaft and Gate Chamber 08130 
. 31 Setups for drilling grout holes (2-in dia holes, 15 ft ctrs, 6 EA $400.00 $2,400.00 

and 8 holes per ring)(80 LF) 
,. 32 Drill grout holes (2-in dia and L=30 ft) 1,400 LF $50.00 $70,000.00 

33 Hookups to grout holes 48 EA $230.00 $11,040.00 

34 Pressure grout (grouting process only minus cement) 2,800 CF $26.00 $72,800.00 

Assume 2 CF per 1 LF of hole 

35 Furnish and handle cement for pressure grouting 2,800 BAGS $21.00 $58,800.00 c 

Assume 1 bag per CF 

Ring Grout Downstream Conduit 08130 

36 Setups for drilling grout holes (2-in dia holes, 15 ft ctrs, 8 EA $400.00 $3,200.00 

and 8 holes per ringX100 LF) 

37 Drill grout holes (2-in dia and L=30 ft) 1,900 LF $50.00 $95,000.00 ./ 

38 Hookups to grout holes ./ 64 EA $230.00 $14,720.00 
./ 39 Pressure grout (grouting process only minus cement) 3,800 CF $26.00 $98,800.00 

Assume 2 CF per 1 LF of hole 

40 Furnish and handle cement for pressure grouting 3,800 BAGS $21.00 $79,800.00 ./ 

Assume 1 bag per CF 

Earthwork· intake, uls conduit, dIs pipe, 08130 

stilling basin and discharge channel 

41 Excavation of common materials for basin and channel 480,000 CY $7.50 $3,600,000.00 . ./ 
./ 42 F & P impervious material (Zone 6 Ringold - local) 24,000 CY $16.00 $384,000.00 

43 F & P bedding for riprap (zone 3 gravel) 12,000 CY $53.00 $636,000.00 ./ 

44 F & P rockfill frorn dam excavation (riprap) 36,000 CY $23.00 $828,000.00 ./ 

45 F & P backfill for intake and u/s conduit (Ringold - local) 19,000 CY $16.00 $304,000.00 ' 

46 Excavation of common materials for burying 16' pipe 343,000 CY $4.90 $1,680,700.00 -

47 Backfill for burying 16' dia. Pipe - zone 3 bedding 22,000 CY $60.00 $1,320,000.00 -' 

48 Backfill for burying 16' dia. Pipe - From common exc. 217,000 CY $8.00 $1,736,000.00 " 

Sheet Subtotal $12,396,960.00 / 

QUANTITIES PRICES 
BY CHECKED BY 

Doug Stanton (08130) Dave Godaire (08130) Jeff Morris (08170) CZtJ..J . C~k~ 8/;2/08
DATE PREPARED PEER REVIEW DATE PREPARED (' PEER REVIEW 

C'/(S 0"1 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Altemative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I081701EST\SpreadsheetI1 Black Rock-Wymer\[rockfill Dam 

River Outlet Works - Civil/Structural comparison MP·MPH.xlslSheet1 

::; 
w 
t:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >« a.. 

Construct ROW cast in place (CIP) concrete 08130 

49 Furnish, form, and place reinf. Conc - Intake structure 13,000 CY $740.00 $9,620,000.00 . 

50 Furnish and place reinforcement (est 200#/CY) 2,600,000 LBS $1.80 $4,680,000.00 .' 

51 Furnish and handle cement (.282T/CY) 3,700 TONS $165.00 $610,500.00 / 

52 FFP Reinf. Conc • Steel lined U/S Conduit (L=400') 12,000 CY $740.00 $8,880,000.00 

53 Furnish and place reinforcement (est 190#/CY) 2,280,000 LBS $1.80 $4,104,000.00 

54 Furnish and handle cement (.282T/CY) 3,380 TONS $165.00 $557,700.00 

I 
55 FFP reinf. concrete - CIP shaft (L=375) 7,000 CY $580.00 $4,060,000.00 ~ 

56 Furnish and place reinforcement (est 190#/CY) 1,330,000 LBS $1.80 $2,394,000.00 • 

57 Furnish and handle cement (.282T/CY) 1,970 TONS $165.00 $325,050.00 -

58 FFP reinf. concrete - shaft control house 480 CY $1,050.00 $504,000.00 . 

59 Furnish and place reinforcement (180#/CY) 86,400 LBS $2.00 $172,800.00 

60 Furnish and handle cement (.282T/CY) 140 TONS $165.00 $23,100.00 -

61 FFP reinf. Concrete in gate chamber 500 CY $1,050.00 $525,000.00 

62 Furnish and place reinforcement (180#/CY) 90,000 LBS $2.00 $180,000.00 -

63 Furnish and handle cement (.282T/CY) 140 TONS $165.00 $23,100.00 

64 FFP reinf. concrete - D/S access house 550 CY $1,050.00 $577,500.00 .0' 

65 Furnish and place reinforcement (180#/CY) 99,000 LBS $2.00 $198,000.00 ./ 

66 Furnish and handle cement (.282T/CY) 160 TONS $165.00 $26,400.00 . 

67 FFP reinf. concrete for thrust block @ 80 deg bend 5,600 CY $620.00 $3,472,000.00 0 

68 Furnish and place reinforcement (150 #/cy) 840,000 LBS $1.95 $1,638,000.00 " 

69 Furnish and handle cement (.20T/CY) 1,100 TONS $165.00 $181,500.00 . 

70 FFP reinf. concrete - jet flow gate control house . 800 CY $1,100.00 $880,000.00 

71 Furnish and place reinforcement (180#/CY) 144,000 LBS $2.00 $288,000.00 

72 Furnish and handle cement (.282T/CY) 230 TONS $165.00 $37,950.00 I· 

73 FFP reinf. concrete for thrust block @ jet gate house 4,500 CY $620.00 $2,790,000.00 

74 Furnish and place reinforcement (150 #/cy) 675,000 LBS $1.95 $1,316,250.00 .' 

75 Furnish and handle cement (.20T/CY) 900 TONS $165.00 $148,500.00 . 

Sheet Subtotal $48,213,350.00 • 

QUANTITIES PRICES 
BY CHECKED CH:C~E;>/, d 
Doug Stanton (08130) Dave Godaire (08130) Jeff Morris (08170) 0. cAl • /W, lir-~ 8/IL/0 s 
DATE PREPARED PEER REVIEW DATE PREPARED l. PEER REVIEW 

'6'/(3/08' 



BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I08170lESnSpreadsheetl1 Black Rock-Wymerl[rockfill Dam 

River Outlet Works - Mechanical comparison MP-MPH.xls]Sheet1 

QUANTITY UNIT PRICE CODE UNIT AMOUNTDESCRIPTION 

76 Miscellaneous Metalwork 

Assume ladder in shaft to gate chamber, elevator 

rail supports, misc metal in gate house, gate 

chamber and O/S gate house. 

08120 14,000 LBS $12.S0 $17S,OOO.00· 

Mechanical 

77 Furnish and install steel trash racks 

78 Furnish and install one bulkhead 22' x 24' @ 400' head 

08410 

08410 

337,SOO 

144,000 

LBS 

LBS 

$10.S0 

$S.20 

$3,S43,7S0.00 

$748,800.00 . 

79 Furnish and install seats and guides with lid 

80 	Furnish and install one elevator, capacity = SOO Ibs 

(2 person), speed = 100 fpm, travel = 4S0', 

landings = 2, type = freight 

HVACfor: 


4200-ft long by 26-ft dia. penstock tunnel and 


430-ft deep by 24'dia shaft to gate chamber) 


81 	 Centrifugal fan rated: 

16,OOOcfm @ 8" static pressure, 1200 fan rpm max, 

2200-fpm max. fan outlet velocity, with adjustable sheave 

with 2-speed motor for SO% speed (800G-cfm at 2"sp) 

belt-drive, 3G-Hp, 460-V, 3-Ph, 6G-Hz, 1800-rpm motor. 

(approx 700-lbs+motor wt) 

82 	48" Oia, 16-ga galv sl. duct 4700 ft long 

(Wt with supports approx = 40-lbsllinear ft) 

For SG-degree F temperature rise for winter ventilation, 

Assuming 90% recirculated air & 10% outside air 

83 3G-kVa Electric Ouct heaters 

480-V, 3-ph, 60-hz with thermostats 

Note: (100% outside air requires total of S1S-kW heat 

for 32000 cfm for construction level ventilation 

or 210-kW for inspection level ventilation) 

Sheet Subtotal 

23,90008410 LBS $13.00 $310,700.00 

08410 1 UNIT $220,000.00 $220,000.00 

0-8410 

0-8410 2 EA $20,000.00 $40,000.00 

0-8410 188,000 LBS $10.00 $1,880,000.00 -

0-8410 2 EA $20,000.00 $40,000.00 ' 

$6,958,250.00 . 

QUANTITIES 	 PRICES 
BY Dick LaFond (08120) CHECKED CHECKAi,BY,~,
Weems,Schlein,Ritt.Christensen (08410) Alex Rill (08410) 	 Lon . Llo~ yoti170) /l/.l:rcfi- 8//2/06 

PEER REVIEW PEER REVIEW DATE PREPARED DATE PREIsAR~~ 
4/24/2004, 6/03/2008 &/c t:>% 

ESTIMATE WORKSHEET 

http:6,958,250.00
http:40,000.00
http:20,000.00
http:1,880,000.00
http:40,000.00
http:20,000.00
http:220,000.00
http:220,000.00
http:310,700.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 11 OF 20 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate 

River Outlet Works - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I081701ESnSpreadsheetl1 Black Rock-Wymerl[rockfill Dam 
comparison MP-MPH.xlsjSheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Mechanical (cont.) 

Heating and Ventilating 

50'x40'x24' Control House 

0-8410 

84 Centrifugal fan: 1 each 

Single speed, 1500 cfm at 0.50 inches w.g. static 

pressure, forward curve, direct drive; 3/4 hp motor 

rated 480 Vac, Three phase, 60 Hz. 

0-8410 1 EA $3,400.00 $3,400.00 

85 Propeller fan assembly: 1 each 

Single speed, 4,800 cfm at 0.50 inches w.g. static 

pressure, belt drive; 1.5 hp motor rated 460 Vac, 

three phase, 60 Hz; include fan wall mount 

housing with motor guard. 

0-8410 1 EA $3,800.00 $3,800.00 

86 Unit heaters: 

Electric horizontal discharge rated 7.5 kw, 

460 Vac, 3-phase, 60 Hz. (One each comer -18' throw) 

with wall thermostats 

0-8410 4 EA $860.00 $3,440.00/ 

87 Control dampers: All motor operated, parallel blade, 

low leakage type with edge and side seals: 

0-8410 

48" wide x 48" high - 1 each 1 EA $3,400.00 $3,400.00 

36" wide x 36" high - 1 each 1 EA $2,000.00 $2,000.00 

88 Stationary louvers: All 16 gauge galvanized steel, 

4-inch deep frame, 45 degree blades on 4-inch centers, 

45 percent free area, with insect and bird screen: 

0-8410 

48" wide x 48" high - 1 each 1 EA $2,300.00 $2,300.00 

36" wide x 36" high - 1 each 1 EA $1,350.00 $1,350.00 

Sheet Subtotal $19,690.00 

QUANTITIES PRICES 
BY 

Paul Schlein, Mike Weems (D8410) 

CHECKED 

Alex Rill (08410) 

BY~? 
LonrTI~~O) 

DATE PREPARED 

4124/2004, 6/03/2008 

PEER REVIEW DATE PREP~ED ( 

~ I (Sl () <6 
PEER REVIEW 

/ 

. 

" 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 12 OF 20 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I08170IESnSpreadsheetI1 Black Rock-Wymerl[rockfill Dam 

River Outlet Works - Mechanical comparison MP·MPH.xlslSheet1 

CODE QUANTITY UNIT UNIT PRICE DESCRIPTION AMOUNT 

Mechanical 

(Continuation of HVAC System) 

(50'x40'x24' Control House) 

Fan motor starters: Design, furnish and install 

control system 

89 

Ductwork: All 16-gauge galvanized steel with 


extra heavy (ASTM A90 G120) galvanized 


coating: 


Air plenum: 250 Ibs. 

90 

91 48"x48" galv steel intake air filter frames using 

nine(9) 24"x16"x2" disposable filter elements in frame 

with dirty filter differential pressure sensor with 

warning light and remote signal. 

16"x24"x2" disposable fiberglass, 30% min efficiency, 

Filter elements (estimate 9 elements with 

spares for testing, startup and two replacements each. 

92 

Galv. Steel duct and fan supports. 93 

Sheet Subtotal 

0-8410 

... 

•0-8410 2 EA $3,400.00 $6,800.00 

0-8410 250 LBS $10.00 $2,500.00 . 

0-8410 1 EA $2,700.00 $2,700.00 -

0-8410 36 EA $2,800.00 $100,800.00 

0-8410 200 LBS $12.90 $2,580.00 

$115,380.00 . 

BY CHECKED BY ~....~ 
Paul Schlein. Mike Weems (08410) Alex Ritt (08410) Lonni~Z]om~) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

4/24/2004. 6/03/2008 cg/(S/o'i$ 

QUANTITIES PRICES 

http:115,380.00
http:2,580.00
http:100,800.00
http:2,800.00
http:2,700.00
http:2,700.00
http:2,500.00
http:6,800.00
http:3,400.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I081701ESTlSpreadsheetl1 Black Rock-Wymer\[rockfill Dam 

River Outlet Works - Mechanical comparison MP-MPH.xlsjSheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Steel penstock 

FURNISH-AND-INSTALL THE FOLLOWING: 

240-inch steel pipe, encased in concrete 

(1000 linear feet, 1-1/2-inch wall, 4290 Ib per lin. ft.) 

94 

192-inch steel pipe, encased in concrete 

(1000 linear feet, 1-1/4-inch wall, 28411b per lin. ft.) 

95 

192-inch steel pipe, buried 

(273 linear feet, 1-1/16-inch wall, 2412 Ib per lin. ft.) 

96 

192-inch steel pipe, buried 

(601 linear feet, 1-inch wall, 2269 Ib per lin. ft.) 

97 

192-inch steel pipe, buried 

(601 linear feet, 15/16-inch wall, 2127 Ib per lin. ft.) 

98 

192-inch steel pipe, buried 

(601 linear feet, 7/8-inch wall, 1985 Ib per lin. ft.) 

99 

192-inch steel pipe, buried 

(600 linear feet, 13/16-inch wall, 1842 Ib per lin. ft.) 

100 

120-inch steel pipe, buried and exposed 

(100 linear feet, 13/16-inch wall, 11541b per lin. ft.) 

101 

102 60-inch steel pipe, vertical, grouted, air vent 

(418 linear feet, 3/8-inch wall, 266 Ib per lin. ft.) 

08420 

4,260,000 

2,840,000 

660,000 

1,360,000 

1,280,000 

1,190,000 

1,110,000 

115,000 

115,000 

LBS 

LBS 

LBS 

LBS 

LBS 

LBS 

LBS 

LBS 

LBS 

$3.65 $15,549,000.00 

$3.65 $10,366,000.00 " 

$3.65 $2,409,000.00 . 

$4,964,000.00 .$3.65 

/$3.65 $4,672,000.00 

$3.65 $4,343,500.00 -

$3.65 $4,051,500.00 -

$3.60 $414,000.00 

$3.90 $448,500.00 ' 

Sheet Subtotal $47,217,500.00 . 

QUANTITIES PRICES 
BY CHECKED 

Ken Smith (08420) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

~hJJoy; 4/26/04 

http:47,217,500.00
http:448,500.00
http:414,000.00
http:4,051,500.00
http:4,343,500.00
http:4,672,000.00
http:4,964,000.00
http:2,409,000.00
http:10,366,000.00
http:15,549,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate 

River Outlet Works - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: 
H:ID8170lESnSpreadsheetl1Black Rock-Wymer\[rockfill Dam 
comparison MP-MPH.xlsjSheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Gates and Gate Controls 

Furnish and Install 

103 F & I -18' x 14' Roller gate w/controls 

1 - gate and 1 control box (in shaft house) 

08420 180,400 LBS $11.00 $1,984,400.00 

104 F&I structural steel for hoist support 10,000 LBS $5.60 $56,000.00 

105 F & I - 2 - 1 08-inch jet flow gates w/controls 

2 gates and 1 control box 

89,400 LBS $12.00 $1,072,800.00 

106 F & I - 36-inch jet flow gate w/controls and bypass pipe 

1 gate and 1 control box (in shaft house) 

30,000 LBS $12.00 $360,000.00 

Sheet Subtotal $3,473,200.00 

QUANTITIES PRICES 
BY 

G. Rood (08420) 

CHECKED BY ~-P'7' 
I~r.:'':'<~-;;:;~;:g,

Lonnie 210m,\" (UJ:Y1 IV, 

CHECKE~J 
/'JLN'L>~ 8/n/o£1 

DATE PREPARED 

4/26/04 

PEER REVIEW PEER REVIEW 

/ 



ESTIMATE WORKSHEET - - - BUREAU OF RECLAMATION SHEET 15 OF 20 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I08170IEST\SpreadsheetI1 Black Rock-Wymer\[rockfill Dam 

River Outlet Works - Electrical comparison MP-MPH.xlsjSheet1 

f- ::;
f- Z UJZ::> t:::SO > DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT,,-8 <{ 

<{ "

Electrical 

This estimate is for 2 ROW control bldgs. one 

on top of dam and the other downstream for the 

regulating gates. 

Assume bringing power to dam part of unlisted items. 

Furnish and install the following electrical equipment: 

Grounding System 8430 

107 Ground rods. 10 ft. 3/4" dia.. copper-clad 6 EA $300.00 $1.800.00 

108 Stranded bare-copper conductor. 4 AWG 250 LF $4.00 $1.000.00 

Conduit System 8430 

Rigid steel conduit 

109 3/4-inch 200 LF $17.00 $3.400.00 

110 1-inch 100 LF $25.00 $2.500.00· 

PVC conduit. Schedule 40 

111 1 1/2-inch 600 LF $16.00 $9.600.00 

 

 • 

 

 

 

 

 

· 

 .' 

 

. 

. 

' 

' 

' 

' 

HOPE (High-density polyethylene) 

112 2-inch 1.000 LF $20.00 $20.000.00

Conductors & Cable 8430 

All cable single conductor. stranded copper 

113 12AWG 1.500 LF $1.35 $2.025.00

114 10AWG 500 LF $1.65 $825.00

115 2AWG 2.000 LF $6.60 $13.200.00

116 1/0AWG 400 LF $7.40 $2.960.00

Electrical Service Equipment 8430 

117 Pole-mounted transformer; 100 kVA. 13.8.kV-480V 1 EA $46.000.00 $46.000.00

118 Meter socket. NEMA 3R. 600V. 3-phase 1 EA $760.00 $760.00

119 Safety switch. heavy-duty. NEMA 3R. fusible 1 EA $3.100.00 $3.100.00

3-wire. 600V. 100 ampere 

Panelboards & Electrical Distribution Equipment 

120 Panel board. 3-phase. 480V. 250 ampere 1 EA $11.000.00 $11.000.00

121 Distribution load center. 15 kVA. 1-phase 2 EA $15.000.00 $30.000.00

480-240/120V 

River Outlet Works Subtotal $158,063,250.00 / 

QUANTITIES PRICES 
BY CHECKED BY .. ~.. ~ CHECKED ~ 

Mike Schuh (08430) Cory Maurer (08430) Lonnfe~~1791 M;/7" 8/12/03 
DATE PREPARED PEER REVIEW DATE PREP;j(D

d 
PEER REVIEW 

5/22/08 George Girgis (08430) <6 (~) rR' 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 16 OF 20

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I081701ESTISpreadsheetl1 Black Rock-Wymer\[rockfill Oam 

Roads and Utility Relocation comparison MP-MPH.xls]Sheet1 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

State Highway Relocation (11.8 miles) 

1 Clear roadway alignment 08140 280 AC $4,400.00 $1,232,000.00 

2 Excavation from borrow 08140 1,000,000 CY $5.50 $5,500,000.00 
/ 3 Excavation for roadway (assume 70% rock material) 08140 5,200,000 CY $18.50 $96,200,000.00 

1
4 Compacting roadway embankments (subbase) 08140 5,900,000 CY $2.10 $12,390,000.00 . 

./ 5 Furnish and place base course material 08140 150,000 TONS $31.00 $4,650,000.00 

6 Furnish and place asphalt concrete 08140 97,000 TONS $98.00 $9,506,000.00 

7 Furnish and install W-beam type guardrail 08140 58,000 LF $42.00 $2,436,000.00 

./ 8 Furnish and install miscellaneous pipe culverts 08140 1,800 LF $320.00 $576,000.00 

Assume 60-inch-diameter, wt/ft=1 00 Ibslft. 

Utility Relocations within Reservoir Inundation 

9 Remove Existing Transmission Lines 08440 7 miles $58,000.00 $406,000.00 
(5.0% per year to 36 month midpoint of construction period) 

lines, 60-feet apart 

954 AWG conductor 

10 Construct Transmission Lines 08440 12 miles $470,000.00 $5,640,000.00 " 

Two 115-kV H-frame wood-pole 

lines, 60-feet apart 

954 AWG conductor 

11 Install new buried fiber optic line along new SH24 ROW 0-8120 12 miles $39,000.00 $468,000.00 -

Assume abandon existing line. 

Road and Utility Relocations Subtotal $139,004,000.00 

QUANTITIES PRICES 
BY CHECKED BY CHECKED I. t1 
Anne Pavol (08140) Chou Cha (08140) Jeff Morris (D8170C:Z tAl . NJ.j/~ 8/lz/og 
DATE PREPARED PEER REVIEW DATE PREPARED ( PEER REVII€W 

4124/04 <;; (1./0 5f' 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 17 OF - - - 20 

FEATURE: PROJECT: 
Black Rock Preferred Altemative Yakima River Basin Water Storage Study 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:I081701ESnSpreadsheetl1 Black Rock-Wymerl[rockfill Oam 
Downstream Seepage Mitigation - Civil/Structural comparison MP-MPH.xlsjSheet1 

f ::;
f-z UJ
z::J !:::)0 CODE QUANTITY UNIT UNIT PRICE AMOUNT> DESCRIPTION a.tl <{ 

<{ a. 

MAIN COLLECTION FEATURE (7 MILES DOWNSTREAM) 

1 Construct concrete diaphragm wall D8312 1,800,000 SF $210.00 $378,000,000.00 

Assume slurry trench construction, using a 

hydrofraise machine to 300-ft depth (6000 ft long) _. 

Assume excavation will be both in soil and rock 

Assume concrete backfill 

2 Furnish and construct rockfill embankment D8312 225,000 CY $21.00 $4,725,000.00 

Assume wall forms impervious barrier 

Embankment consists of rockfill obtained from 

within 2 miles of site 

Rough dimensions are 20 ft high, 6000 ft long, 

20 ft wide crest, and 1.5: 1 side slopes 

3 Install water wells D8312 6,000 LF $240.00 $1,440,000.00 . 

Assume 10 wells, each 300 ft deep 

Assume finished as water or dewatering wells 

with gravel pack and well screen 

SECONDARY COLLECTION FEATURE 

(Assumed location between dam and 

main collection feature) 

1 Construct concrete diaphragm wall D8312 1,800,000 SF $210.00 $378,000,000.00 /" 

Assume slurry trench construction, using a 

hydrofraise machine to 300-ft depth (6000 ft long) 

Assume excavation will be both in soil and rock 

Assume concrete backfill 

2 Furnish and construct rockfill embankment D8312 225,000 CY $21.00 $4,725,000.00 . 

Assume wall forms impervious barrier 

Embankment consists of rockfill obtained from 

within 2 miles of site 

Rough dimensions are 20 ft high, 6000 ft long, 

20 ft wide crest, and 1.5:1 side slopes 

3 Install water wells D8312 6,000 LF $240.00 $1,440,000.00 

Assume 10 wells, each 300 ft deep 

Assume finished as water or dewatering wells 

with gravel pack and well screen 

Sheet Subtotal $768,330,000.00 ./" 

QUANTITIES PRICES 
BY CHECKED BY a tM CHECKEDI-I 

Bill Engemoen (08312) Bill Engemoen (08312) Jerry Zander/Jeff Morris (08170)' Iv J 'iT £ 9/12/0 g 
DATE PREPARED PEER REVIEW DATE PREPA~ED PEER REVIEW 

06104108 AI Kiene (08312) ~ I (J./(;>CX' 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:ID81701ESnSpreadsheetl1 Black Rock-Wymer\[rockfill Dam 

Downstream Seepage Mitigation - Civil/Structural comparison MP-MPH.xlsjSheet1 

>
>-z
z::> 
<{o
-'UQ.u 

<{ 

:::;; 
w 
!:: 

~ 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Two Concrete Inlet Structures (Q=70 cfs) 

One Intake at Primary Collection Feature, one intake at Secondary Collection Feature 

Assume inlet structure excavation covered under embankment excavation. 

Furnish, form, and place reinforced concrete 

Furnish and place concrete reinforcement. 

Assume 130 #/CY 

Furnish and handle cement (.282T/CY) 

Furnish and install miscellaneous metalwork 

grating and guardrails 

Furnish and install steel trashracks (35 pst) 

Furnish and install 54-inch x 54-inch slide gate 

steel or stainless steel welded construction 

self-contained, wall-mounted gate 

invert to opening= 15.5 feet 

manual actuation 

estimated weight: 2,700 LBS 

Furnish and install trashrake 

Assume Brackett Bosker Raking Machine 

Heavy duty model wI typical column supports 

Trashrack height=15 ft, Width= 8-ft 

Assume 50-ft long curved track. 

BrackettGreenUSA, Inc. Telephone: 281-480-7955 

08120 60 CY 

08120 7,800 LBS 

08120 18 TONS 

08120 440 LBS 

08120 10,300 LBS 

08120 2 LS 

$1,600.00 

$1.90 

$195.00 

$96,000.00 

$14,820.00 

$3,510.00 

./ 

./ 

$15.00 $6,600.00 

$10.50 

$72,000.00 

$108,150.00 

$144,000.00 

08120 2 EA $210,000.00 $420,000.00 

Sheet Subtotal $793,080.00 ./ 

QUANTITIES PRICES 
BY CHECKED BY Cl ttl CH::

KE9 i? 
/v/-./{~ 8h,/osDick LaFond (D8120) Jerry Zander/Jeff Morris (£fa170) • Brad VanOtterloo (8120) 

DATE PREPARED PEER REVIEW PEER REVIEW DATE PREPARE~ 

lslt.~/O~ 06/06/08 

http:793,080.00
http:420,000.00
http:210,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 19 OF 20 

PROJECT: 
Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:I081701ESnSpreadsheetl1 Black Rock-Wymer\[rockfill Dam 

Downstream Seepage Mitigation - Civil/Structural comparison MP-MPH.xlsjSheet1 

::E 
w 
t: 
>« 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

a. 

Discharge Line 

Oischarge line quantities are from cutoff wall to Yakima River (-20 miles). 

(Oesign flow= 70 cfs) 

Earthwork for Discharge Pipe 

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 - Payline Quantities - Vertical Trench Walls 

Clearing and Grubbing (150 ft wide along pipeline) 08120 SY 

Common Excavation for pipe 08120 CY 

Rock Excavation for pipe - (drill and shoot) 08120 CY 

Backfill for pipe 08120 CY 

Rockfill for pipe (used instead of backfill under dam) 08120 CY 

Soil Cement Slurry (CLSM) 08120 CY 

Alternative 2 - Takeoff Quantities - 1-1/2:1 Trench Walls 
/Clearing and Grubbing (150 ft wide ROW along pipeline) 08120 1,833,400 SY $1.00 $1,833,400.00 

2 Common Excavation for pipe 08120 725,700 CY 

1 

$3,120,51 0.00 .~$4.30 

$2,869,440.00 . 

4 Soil Cement Slurry (CLSM) 08120 88,750 CY 

3 Backfill for pipe 08120 585,600 CY $4.90 

$110.00 $9,762,500.00 

48-inch Diameter Mortar-lined Steel Pipe 

8 48-inch, pipe thickness = 0.375 (200 Ib/ft steel weight) 08120 110,000 LF $410.00 $45,100,000.00 -

RiverlRoad Crossings 08120 4 EA $27,000.00 $108,000.00 -

Assume Cold Creek, Ory Creek, and 2 @ SH240 

Assume creeks have minimal Q during construction. 

.' 

Concrete: 810 CY 

Cement: 230 Tons 

Reinforcement: 148,000 LBS 

Excavation: 4,500 CY 

Backfill: 247 CY 

6-inch AirNacuum Valves: 10 EA. 

Air Valve Installations (Assume 10 required) 08140 LS $490,000.00 $490,000.00 

Sheet Subtotal $63,283,850.00 . 

QUANTITIES PRICES 
BY Brad VanOtterioo (08120) CHECKED BY q.fAA. 
Dave Gesundheit (8140) Dick LaFond (D8120). Dave Edwards (08140) Jerry ZanderlJeff Morris (08170) 

DATE PREPARED PEER REVIEW 

Dave Edwards (08140) 

PEER REVIEW DATE PREPARED ( 

8'1 r3/ ()~ 06/06108 

http:63,283,850.00
http:490,000.00
http:490,000.00
http:108,000.00
http:27,000.00
http:45,100,000.00
http:9,762,500.00
http:2,869,440.00
http:1,833,400.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Central Core Rockfill Dam - 1.3 MAF 
Most Probable High Cost Estimate 

Downstream Seepage Mitigation - Civil/Structural 
f 

f-Z
z::J 
:5°,ds

« 
DESCRIPTION 

Construct Concrete Baffled Outlet Structure (Type 8) 

(Design flow= 70 cfs) 

Excavation of common materials for structures 

Furnish and place backfill around structures 

Compact backfill around structures 

Furnish, form, and place reinforced concrete 

Furnish and place concrete reinforcement. 

Assume 130 #/CY 

Furnish and handle cement (.282T/CY) 

Furnish and install miscellaneous metalwork 

grating, guardrails, safety racks 

Furnish and install riprap and bedding 


Riprap (d50=24") (120Ib/cf) 


Riprap Bedding (130 Ib/cf) 


PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
H:\D8170IESnSpreadsheetI1 Black Rock-Wymerl[rockfill Dam 
comparison MP-MPH.xlsjSheet1 

CODE QUANTITY UNIT 

08120 

08120 

08120 

08120 

08120 

08120 

150 

85 

85 

21 

2,730 

6 

CY 

CY 

CY 

CY 

LBS 

TONS 

08120 3,900 LBS 

08120 

08120 

1,000 

400 

TONS 

TONS 

UNIT PRICE AMOUNT 

$49.00 

$35.00 

$28.00 

$1,600.00 

$1.90 

$195.00 

$7,350.00 -' 

$2,975.00/ 

$2,380.00 c 

$33,600.00 

$5,187.00 '" 

$1,170.00 '" 

$14.00 $54,600.00 . 

$75.00 

$58.00 

$75,000.00 

$23,200.00 . 

Seepage Mitigation Subtotal $832,612,392.00 v 

QUANTITIES PRICES 
BY CHECKED BY CHECKEDq.~. 
Brad VanOtterloo (D8120) ttL!!~ till/OSDick LaFond (D8120) Jerry Zander/Jeff Morris (D8170) 

DATE PREPARED PEER REVIEwPEER REVIEW DATE PREPARED J 
06/02/08 S'/13 C>8 

http:832,612,392.00
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ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 
Summary 

Summary Sheet 
f

f-Z 
z:J

:58 
"-0 

<t: 

:::i 
LU 
t::: 
>
<t: 
"

DESCRIPTION 

Outflow Conveyance System sized for 2,500 cfs. 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: H:ID8170IEST\SpreadsheetI1Black Rock-WymerlBlack Rock - Final 
Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
HiQh 060608-revision 8-4-08,xls]Summary 

CODE QUANTITY UNIT 

Black Rock Outlet Facility loacted at MP22.6 on Roza Canal 

Bypass capacity: 2,500 cfs, Powerplant capacity: 900 cfs 

Sunnyside Deliveries by Pressure Pipe Option. 

1-I 
Black Rock Outflow Conveyance Subtotal 

Plant - Civil and Structural Subtotal 

Plant - Mechanical Subtotal 

Plant - Electrical Subtotal 

Switchyard & Transmission Line Subtotal 

Subtotal 

Mobilization 5% (+/-) 

Subtotal with mobilization _ .. 

0% (+/-)Escalation During Construction 
l-

e 

Subtotal with mobilization and escalation 

Design Contingencies 15% (+/-) 

CONTRACT COST 

Construction Contingencies 30% (+/-) 

FIELD COST 

Non-Contract Costs ** 30% (+/-) 

CONSTRUCTION COST 

UNIT PRICE 

.. 

-

AMOUNT 

$500,448,695.00 

$44,499,320.00 

$94,481,320.00 

$16,991,810.00 

$1,194,500.00 

$657,615,645.00 

$33,000,000.00 -

$690,615,645.00 ' 

$0.00 

$690,615,645.00 . 

$99,384,355.00 -

$790,000,000.00 

li$ 260,000,000.00 

$1,050,000,000.00 V 

$300,000,000.00 v' 

$1,350,000,000.00 v 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included, 

** Land Acquisition Costs of $175,500 associated with these features are included in the Non-Contract Costs. 

I I I I 
PRICESQUANTITIES 

CHECKEDBY BY ~Z~~' J. Morris &C( ,vi . 

ke (8170)Design Team 

PEER REVIEWDATE PREPARED DA~EPAR7D 
PEE7:f 1Ji

<6/') <:>/DI5: 6/02/08 

http:1,350,000,000.00
http:300,000,000.00
http:1,050,000,000.00
http:260,000,000.00
http:790,000,000.00
http:99,384,355.00
http:690,615,645.00
http:690,615,645.00
http:33,000,000.00
http:657,615,645.00
http:1,194,500.00
http:16,991,810.00
http:94,481,320.00
http:44,499,320.00
http:500,448,695.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 18 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
M:IUtn rUlt::, I I:,preadsheelll tltaCK Kock-WymentllaCK KOCK - J-Inai FILE: 
Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 

Intake - Civil Structural High 060608.xlsjSummary 

:2 
w 
t: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >« 
0.. 

Construct Intake Structure with Fishscreens 

Assume single level intake at Black Rock Reservoir. 

Assume Top of Oead Pool @ EI. 1500.0 

Civil/Structural 

Structural Excavation and Backfill 

Assume top 5 feet of excavation is common and the remainder is rock 

1 Excavation of common materials for structures 08120 1,700 CY $25.00 $42,500.00 

2 Excavation of rock for structures (drill & shoot) 08120 1,000 CY $37.00 $37,000.00 

Assume no backfill. 

Construct Fishscreened Intake Structure (incl. Manifold Encasement) 

3 Furnish, form, and place reinforced concrete (fc=4ksi) 08120 1,500 CY $1,050.00 $1,575,000.00 

4 Furnish and place concrete reinforcement. (110#/CY) 08120 165,000 LBS $2.20 $363,000.00 

5 Furnish and handle cement 08120 423 TONS $180.00 $76,140.00 

Waste Outflow Tunnel Muck at Black Rock 

Assume waste material within 5 miles of portal. 

Quantities include 1/2 outflow tunnel. 

Waste rock excavation 08120 510,000 CY $8.30 $4,233,000.00 

Waste Excess Excavated Material at Roza Canal 

Assume waste material within 5 miles of excavation 

Quantities include 1/2 outflow tunnel + outlet structure @ Roza Canal 

Waste rock excavation 08120 575,000 CY $8.30 $4,772,500.00 

Waste common material 08120 90,000 CY $7.60 $684,000.00 

Sheet Subtotal $11,783,140.00 

QUANTITIES PRICES 
BY CHECKED BY (/.Jf.JJJ~ ./ CHECKED .

Dick LaFond (D8120) 6/3/2004 Mike O'Shea (D8120) Jeff ~r4MD81fio) t/~ IDg- LJ. r: /ft-- g/I/o? 
DATE PREPARED PEER REVIEW DATE PREPAR,FD PEER R~")EW

6/2/2008 8;/4/I:>Y 'rtIf S/¥/os' 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 3 OF 18 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Intake - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE:~EST\Spreaasfieef\TBfaCKF<OCK-wymer\l:IlaCK RocK - Final 

Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608.xls]Summarv 

I
I-zz:O:sO
0..(5

« 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Construct Intake Structure with Fishscreens 

Mechanical 

6 Fish screen, radius =20 ft, 90 ft long half cylinder shape 08410 

structural steel weight 0 LBS 

stainless steel weight 174,000 LBS $25.00 $4,350,000.00 

7 Air burst cleaning system, 250 psi working pressure 08410 

a. 30,000 galion receiver tank 60,000 LBS $6.30 $378,000.00 

b. Air compressor units, each 30 hp, 87 cfm @ 250 psi 

@ 600 Ibs each, two required 

1,200 LBS $31.00 $37,200.00 

c. 6" dia. piping and butterfly valves (steel) 10,000 LBS $10.50 $105,000.00 

8 Bulkhead gates and frames/guides (steel) 

(assumes four - 10' by 10' bulkhead gates) 

08410 144,000 LBS $8.00 $1,152,000.00 

Sheet Subtotal $6,022,200.00 

QUANTITIES PRICES 
BY 

Rick Christensen (D8410) 

CHECKED 

Alex Ritt (D841 0) 

BYCZtf...o{tJGtb 
Jeff Mbrris'fds 170) f:/ y /D E5 

CHECKED v1 

J< r/'
DATE PREPARED 

611/04, 6103/2008 

PEER REVIEW DATE PREPARED 

X/y/~g 
PEER REVI~;}

-#I ~ Y/tJ( 



FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 

ESTIMATE WORKSHEET SHEET 4 OF 18

PROJECT: 
Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 

I
I-Z 
z:::>:soa..tl 

-< 

BUREAU OF RECLAMATION 

Most Probable High Cost Estimate 

Outflow Conveyance - Civil/Mechanical 
::; 
ill 
t:: 
>-<a.. 

DESCRIPTION 

WOlD: 

REGION 
FILE: 

CODE QUANTITY UNIT 

H:ID817o\ESTISpreadsheelllI:SlaCK Kock-vvymentllaCK KOCK 
Cost Estimate WOrksheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608,xls]Summary 

UNIT PRICE 

- ~mal 

AMOUNT 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Construct Tunnel 

Construct 90,000-ft long, 17.00-ft finished diameter, 19.67-ft minimum bore diameter

excavated with TBM and driven uphill. Water problems will be minimal. Tunnel has 

80,600-ft long unreinforced concrete lined reach 

Excavation 08140 80,600 

(907,000 cy, appr 11 cy/lf) 

Furnish and place unreinforced concrete tunnel lining 08140 229,000 

Cementitious materials for concrete tunnel lining 08140 64,600 

Furnish & install 3/4-in dia, 8-ft long rock bolts 08140 642,000 

2,000-ft long reinforced concrete lined reach 

Excavation 08140 2,000 

(22,500 cy, appr 11 cy/lf) 

Furnish and place reinforced concrete tunnel lining 08140 5,690 

Cementitious materials for concrete tunnel lining 08140 1,600 

Furnish and install concrete reinforcement 08140 81,700 

Furnish and install structural steel tunnel supports 08140 828,000 

7,400-ft long steel lined portal reach 

Excavation 08140 7,400 

(83,300 cy, appr 11 cy/lf) 

Steel Tunnel Liner: 

ASTM A572 Gr, 50: Sy = 50 kpsi St = 65 kpsi 

204" Oia., 7/8" wall, L= 7770 ft., 19161bslft 08420 19,200,000 

Furnish and place backfill concrete 08140 21,100 

Cementitious materials for backfill concrete 08140 5,940 

Furnish & install 3/4-in dia, 8-ft long rock bolts 08140 89,600 

Furnish and install structural steel tunnel supports 08140 415,000 

Sheet Subtotal 

, tunnel 

three fin

If 

cy 

tons 

lin ft 

If 

cy 

tons 

Ibs 

Ibs 

If 

LBS 

cy 

tons 

lin ft 

Ibs 

in rock. Tunne

al support reaches. 

$1,900.00 

$540.00 

$155.00 

$80.00 

$1,900,00 

$630,00 

$180,00 

$2,00 

$7.50 

$1,900,00 

$3,80 

$500.00 

$155.00 

$80.00 

$7.50 

l will be 

$153,140,000.00 

$123,660,000.00 

$10,013,000.00 

$51,360,000.00 

$3,800,000,00 

$3,584,700,00 

$288,000,00 

$163,400,00 

$6,210,000,00 

$14,060,000,00 

$72,960,000.00 

$10,550,000.00 

$920,700.00 

$7,168,000.00 

$3,112,500.00 

$460,990,300.00 

QUANTITIES 
BY Bill Thomspon (08140) 

Nathan Nakamoto (0-8420) 

DATE PREPARED 

5/26/04 

CHECKED 

Kevin Atwater (08140), Rick Frisz. (08420) ~:fffZ1@8~~/<fJ6¥ 
PEER REVIEW DATE PREPARED 

e/tf/()$ 

PRICES 

CHECKED , j 
fl</L~ g I iJf 

PEERREVI

1f'I 5/'1. ()~ 0



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Outflow Conveyance - Civil/Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IDB1 fU\t:~ I \~preaOSneel\lljlaCK KocK-vvymenljlaCK KOCK - t-Inal 

Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608-revision 8-4-08.xlsJBRR Outflow 

t
t- z 
z::O

:'i8 
u.o 

<{ 

:2 
w 
t: 
>
if. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Construct Surge Shaft 

Construct 530-ft deep, 40.0-ft finished diameter, 46-ft excavated diameter, shaft in rock. 

Shaft will be excavated by raise bore and slash method (drill & blast). 

Water problems will be minimal. Shaft has two final support reaches. 

430-ft deep unreinforced concrete lined reach 

Excavation 08140 430 If 

(26,500 cy, approx. 62 cy/lf) 

Fumish and place unreinforced concrete shaft lining 08140 6,450 cy 

Cementitious materials for concrete shaft lining 08140 1,820 tons 

Fumish & install i-in dia, 12-ft long rock bolts 08140 21,000 lin ft 

-

1OO-ft deep reinforced concrete lined shaft top reach 

Excavation 08140 100 If 

(6,160 cy, approx. 62 cy/lf) 

Furnish and place reinforced concrete shaft lining 08140 1,500 cy 

Cementitious materials for concrete shaft lining 08140 423 tons 

Furnish and install concrete reinforcement 08140 18,700 Ib 

Furnish & install i-in dia, 12-ft long rock bolts 08140 4,800 lin ft 

Furnish and install chain link protection 08140 76,600 sq yd 

Black Rock Outflow Conveyance Subtotal 

$21,000.00 $9,030,000.00 

$570.00 $3,676,500.00 

$185.00 $336,700.00 

$90.00 $1,890,000.00 

.. 

$21,000.00 $2,100,000.00 

$570.00 $855,000.00 

$185.00 $78,255.00 

$2.00 $37,400.00 

$90.00 $432,000.00 

$42.00 $3,217,200.00 

$500,448,695.00 

QUANTITIES PRICES 
BY 

Bill Thompson (08140) 

CHECKED 

Kevin Atwater (08140) 

DATE PREPARED 

4/19/04 

PEER REVIEW DATE PREPARED

(;;fy JC''6 
PEER REVIEW L / 

1ft! f/ 'I/O! 



BUREAU OF RECLAMATION SHEET 6 OF 18ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 
I :2I-z wz::> t: 

DESCRIPTION:'i8 >..:"-u 
..: "

Access Road (60 ft of 24ft wide bituminous surface): 

1 Clear roadway alignment 

2 Furnish and place base course material (9-inch depth) 

3 Furnish and place asphalt concrete (6-inch depth) 

Service Yard (6" asphalt concrete surface) 

Assume T.O Yard= EI 1176.0 

4 Strip and clear pumping plant site to 1 foot depth 

5 Common excavation to Yard (25% Strip & Clear) 

6 Place and compact embankment for yard (25% Exc.) 

7 Furnish and place base course material (6-inch) 

8 Furnish and place asphalt concrete (6-inch) 

9 Furnish and install 7-foot chain link fence for PP Yard 

10 Furnish and install 7-foot x 24-foot access gates 

Diversion During Construction: 

Assume need to pass 900 cfs canal flow during 

construction. Assume local borrow. 

Assume no dewwatering required. 

11 Construct U/S & DIS earth cofferdams. (Height=15 ft) 

12 F&I impervious geomembrane on cofferdams. 

13 F&I three 9-ft dia. X .138-in galv., corrugated metal pipes 

btwn cofferdams. WtlFt= 210 Ibs/ft. 

14 Remove cofferdams and diversion structures 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07
"uo 'v,,,,, preaus ee IO",CK OCK- ymec\OlaCK OCK - InaFILE: 

Cost Estimate WorksheetslMPHl[Black Rock Ouftow_Most Probable 
High 060608.xlslSummary 

UNIT PRICE CODE QUANTITY UNIT AMOUNT 

08120 1,440 SF $2.00 $2,880.00 

08120 75 TONS $37.00 $2,775.00 

08120 55 TONS $190.00 $10,450.00 

08120 9,000 CY $3.70 $33,300.00 

08120 2,300 CY $18.50 $42,550.00 

08120 575 CY $25.00 $14,375.00 

08120 4,600 TONS $37.00 $170,200.00 

08120 5,100 TONS $115.00 $586,500.00 

08120 1,900 LF $31.00 $58,900.00 

08120 3 EA $5,400.00 $16,200.00 

08120 2,000 CY $38.00 $76,000.00 

08120 350 SY $25.00 $8,750.00 

08120 1,000 LF $780.00 $780,000.00 

08120 1 LS $52,000.00 $52,000.00 

Sheet Subtotal $1,854,880.00 

QUANTITIES PRICES 
BY Dick LaFond (08120) CHECKED BY ~'Z at:-« . CHE~EDL- A_ / I 

Brad VanOtterloo (08120) Dick LaFond (08120) Jerry Z61der/Jeff Morris (08170) k". r:Lr - f 'lo e 
DATE PREPARED PEER REVIEW DATE PREPARED, PEER~" ' ,../_ 

~ olJ/oSjot'i?/'1 / 0 "& 6/3/04 

http:1,854,880.00
http:52,000.00
http:52,000.00
http:780,000.00
http:8,750.00
http:76,000.00
http:16,200.00
http:5,400.00
http:58,900.00
http:586,500.00
http:170,200.00
http:14,375.00
http:42,550.00
http:33,300.00
http:10,450.00
http:2,775.00
http:2,880.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H;\Utll rU\e:; I preaasneet\ltllaCK HocK-vvymerltllaCK HOCK - rmal 

Cost Estimate WorksheetslMPHI[Black Rock Ouftow_Most Probable 
High 060608.xlsjSummar] 

>
>-z 
z::O
:50
Q..8

« 

::;; 
w 
t: 
j

et 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Tailrace Channel (Lined· Lining covered under structural) 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1160 I 
Assume waste rock and common material within 5 miiesof excavation. See Sht 2. 

15 Common excavation for tailrace channel 08120 22,400 CY $11.50 $257,600.00 

16 Rock excavation for tailrace channel (drill & shoot) 08120 16,400 CY $41.00 $672,400.00 

Structural Excavation and Backfill 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1160 

Assume stockpile rock for later use as riprap. 

17 Common excavation for structures 08120 14,500 CY $12.50 $181,250.00 

18 Rock excavation for structures (drill & shoot) 08120 17,500 CY $39.00 $682,500.00 

19 Furnish backfill for structures (reuse excavation) 08120 6,400 CY $0.00 $0.00 

20 Place backfill around structures 08120 6,400 CY $18.50 $118,400.00 

21 Compact backfill around structures 08120 6,400 CY $21.00 $134,400.00 

Pipe Trench Excavation and Backfill 

Manifold excavation in yard. 

T.O Ground EI. 1176. Assume T.O. Rock EI. 1150 

22 Common excavation for pipe in Service Yard 08120 13,300 CY $10.00 $133,000.00 

23 Rock excavation for pipe in Service Yard 08120 4,600 CY $41.00 $188,600.00 

24 Furnish, place, & compact backfill for pipe (local) 08120 11,500 CY $39.00 $448,500.00 

Pipe Trench Excavation and Backfill 

From Tunnel Portal (Sta. 910+00) to Yard (Sta. 940+00) 

Assume all common excavation 

25 Common excavation for pipe 08140 487,000 CY $4.70 $2,288,900.00 

26 Furnish backfill for pipe 08140 461,500 CY $0.00 $0.00 

27 Place backfill around pipe 08140 461,500 CY $6.30 $2,907,450.00 

28 Compact pipe backfill (F&P included in above items) 08140 36,000 CY $12.50 $450,000.00 

Sheet Subtotal $8,463,000.00 

QUANTITIES PRICES 
BY Dick LaFond ( (D8120) 

Linda Bowles (D8140) 

CHECKED M. O'Shea & 

B. Van Otterloo(8120), A. Pavol (8140) 
BY #7 C]~ 
Jerry Za~er/Jeff l<I1orris (D8ll0) 

CHECKE~ 

b/. I< /r 
DATE PREPARED 

5/15/04 

PEER REVIEW DATE PREPARED 

~/<tfo'i' 



BUREAU OF RECLAMATION SHEET 8 OF 18

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Civil/Structural 
I ::;:

>-z wz:::> t:::50 DESCRIPTION>o..tl « 
0..« 

STRUCTURAL 

Construct Concrete Tailrace Lining and Retaining Walls 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:\08170\ESn: preaaSneel\lblaCK Kock-WymenblaCK KOCK - t-mal 

Cost Estimate WOrKsheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608.xlsjSummary 

QUANTITYCODE UNIT UNIT PRICE AMOUNT 

Assume lining is 1-foot thick w/ #6@12" EW EF, 1.5:1 side slopes 

29 Furnish, form, and place reinforced concrete lining 08120 2,000 CY $1,100.00 $2,200,000.00 

in excavated channel (fc= 4 ksi) 

30 Furnish, form, and place reinforced concrete walls 08120 1,500 CY $1,150.00 $1,725,000.00 

31 Furnish and place concrete reinforcement. 08120 455,000 LBS $2.20 $1,001,000.00 

Assume 130 #/CY 

32 Furnish and handle cement (.282T/CY) 08120 980 TONS $160.00 $156,800.00 

Construct Powerplant and Bypass Substructure 

33 Furnish, form, and place reinforced concrete 08120 16,000 CY $850.00 $13,600,000.00 

34 Furnish and place concrete reinforcement. 08120 2,080,000 LBS $2.10 $4,368,000.00 

Assume 130 #/CY 

35 Furnish and handle cement (.282T/CY) 08120 4,500 TONS $140.00 $630,000.00 

36 Construct Powerplant and Bypass Superstructure 08120 15,620 SF $280.00 $4,373,600.00 

212.5-ft x 73.5-ft x 42-ft high superstructure 

Structural steel superstructure with CMU walls. 

Stepped columns for 90T crane support 

Built-up roof on metal roof deck. 

Sheet Subtotal $28,054,400.00 

QUANTITIES PRICES 
BY CHECKED BY cJ;{~ CZ~ 
Dick LaFond (08120) Mike O'Shea. Brad VanOtterloo (08120) Jerry ZaQder/Jeff~orris (08170) 

DATE PREPARED PEER REVIEW PEER REVIEW DATE PREPARE? 

~ c)~/~.r;'~'6(4/6.«: 6/4/04 

ESTIMATE WORKSHEET 

http:28,054,400.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 9 OF 18 

FEATURE: PROJECT: 
Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Preferred Alternative 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtll1UIE:S n: preaClSheetlll:llack Rock-Wymerll:llacK ROCk - FmalFILE: 
Cost Estimate WorksheetslMPHI[Black Rock Oufiow_Most Probable 

Black Rock Outlet Facility - Civil/Structural High 060608.xlsjSummary 

I  :2I-z UJz:::> t:: 
UNIT PRICE DESCRIPTION CODE QUANTITY UNIT AMOUNT:'i8 >

<{ 

<{ 


"-0 
"

STRUCTURAL (cont.) 

Construct Pipe Encasements in Yard 


37 
Fumish, form, and place reinforced concrete 08120 3,100 CY $1,000.00 $3,100,000.00 

38 Fumish and place concrete reinforcement. 08120 341,000 LBS $2.20 $750,200.00 

Assume 110 #/CY 

39 Fumish and handle cement (.282T/CY) 08120 874 TONS $160.00 $139,840.00 

Structural Steel 


40 
Fumish and install structural steel (painted): 08120 175,000 LBS $8.90 $1,557,500.00 

Includes crane girder, rail, and hoist frames. 

Ooes not include typo building framework. 

Miscellaneous Metalwork 


41 
 Fumish and install miscellaneous metalwork 08120 45,000 LBS $12.50 $562,500.00 

Includes grating, hatches, ladders, guardrail, and 

cable trays 

Motor-operated, exterior insulated roll-up door EA $17,000.0042 08120 1 $17,000.00 

18' x 20' 

Plant· Civil and Structural Subtotal $44,499,320.00 

QUANTITIES PRICES 
BY CHECKED BY #':V O~ 
Oick LaFond (08120) Mike O'Shea (08120) Jerry ZaiiJer/JeffM~rns (08170) 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

8fo' {)~-li/iJ'dy; /411 
D'6 5/15/04 

http:44,499,320.00
http:17,000.00
http:17,000.00
http:562,500.00
http:1,557,500.00
http:139,840.00
http:750,200.00
http:3,100,000.00
http:1,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 10 OF 18 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Mechanical 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:IUO r VIr:;:, I;:,preaos ee IOlaCK t"<OCK- ymerlolaCK t"<OCK - InalL-OSt

FILE: 
Estimate WorksheetslMPHI{Black Rock Ouflow_Most Probable 
High 060608.xls]Summary 

.-
.--z 
z::> 
«0 QUANTITY UNIT PRICE DESCRIPTION CODE UNIT AMOUNT-'0 
"-0 

« 

Major Mechanical Equipment 

1 Turbine-Vertical Francis, 31452 Hp 

400 rpm, 339 ft. Design Head 

CF3 18-8 Stainless Runner 5.5' dia. 

2 Digital Governor, 103,905 ft.-Ibs. 

150 psi system 

3 Governor Pressure Tank 875 Gal. 

Look to Flaming Gorge Oil Tank 

125,000 LBS $25.0008420 $3,125,000.00 

$380,000.0008420 EA $380,000.00 

08420 7,640 LBS $10.50 $80,220.00 

Sheet Subtotal $3,585,220.00 

QUANTITIES PRICES 
BY CHECKED CHECKEDBY ~? 
Toby Tumage (08420) John Brooks (08420) Lonnie Ziomke (081JtlT7 21 k /r-
DATE PREPARED PEER REVIEW DATE PREPAR(~D I PEER~~ 

.P-'\/ 08 -oJ ~ d '8C6;''flbS 4114104 

http:3,585,220.00
http:80,220.00
http:380,000.00
http:380,000.00
http:3,125,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET -11 - OF - 1B-
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\U/:S1/U\t:::> I \::>preadSneetlll:llaCK KocK-vvymefll:llaCK KOCK - rlnal <';oSI 
Estimate WorksheetslMPHI{Black Rock Ouflow_Most Probable 
High 060608-revision 8-4-08.xlsjPlant-Mechanical 

f-
f- Z 
Z::> 
:SO 
1l.t5 

<{ 

::; 
UJ
t:
>
<{ 
Il. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT

Furnish and install the following: 

Steel Penstock: 

Steel plate used for pipe fabrication: 

ASTM A36: Sy = 36 kpsi 

(All pipe sizes are inside diameters) 

---

... 

4 
-

204" Dia., 1 15/16" wall, L= 3,000 ft., 4265 Ibs/ft D8420 12,795,000 LBS $3.60 $46,062,000.00 

5 84" Dia., 13/16" wall, L= 492 ft., 7371bs/ft D8420 363,000 LBS $2.70 $980,100.00 

Stainless Steel Stilling Basin for Sleeve Valves: 

ASTM 316L Stainless steel plate 

6 Four - 396" Dia., 1 1/4" wall cylindrical tanks with baseplates: 

Each tank height = 20 feet 

-

Total weight for four tanks = 1,180,000 Ibs. 

Sleeve valves with hydraulic operators: 

D8420 

-

1,180,000 LBS $21.00 $24,780,000.00 

7 Four - 84" Dia. Inlet X 72" Dia. Outlet Valves 

ASTM 316L Stainless steel plate 

Each valve weight = 70,000 

Total weight for four valves = 280,000 Ibs. 

Spherical valves with hydraulic operators: 

D8420 280,000 LBS $21.00 $5,880,000.00 

8 Sleeve valve guard valves 

Four - 60" Dia. Spherical valves with hydraulic operators 

60,000 Ibs. per valve 

Turbine guard valve 

D8420 240,000 LBS $14.00 $3,360,000.00 

9 One - 84" Dia. Spherical valve with hydraulic operator 

140,000 Ibs. per valve 

Sunnyside Power Plant Isolation Valve 

D8420 140,000 LBS $14.00 $1,960,000.00 

10 One - 84" Dia. Spherical valve with hydraulic operator 

140,000 Ibs. per valve 

D8420 140,000 LBS $14.00 $1,960,000.00 

Sheet Subtotal $84,982,100.00 

QUANTITIES PRICES 
BY 

Nathan Nakamoto (08420) 

CHECKED 

Rick Fnsz (08420) 

BY...~~ 
---..< ~ 

Lonnie Z@/(08170) 

CHEC.K~ I 
(' /: v't-f. 

DATE PREPARED 

5/26/04 

DATE PREPARED 

~/a loi' 
PEEFtREVIEW 

j2rd 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

PROJECT: 
Black Rock Preferred Alternative 
FEATURE: 

Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:\Utl ru\!:::> I \::>preaasneem t:Il3CK KOCK- yment:llaCK KOCK - I" Inall,.;ostFILE: 

Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
Black Rock Outlet Facility - Mechanical High 060608.xlsjSummary 

QUANTITY UNIT PRICE DESCRIPTION CODE UNIT AMOUNT 

Furnishing and installing one 90-Ton 08410 157,500 $8.4010 LBS $1,323,000.00 

overhead crane, 67.5' span 

11 Furnishing and installing Hydraulic elevator 08410 1 unit $550,000.00 $550,000.00 

capacity = 3500 pounds, travel = 31 ft. 

landings = 3, speed = 100 fVmin. 

Bulkhead gates and guides at turbine (steel) 12 08410 31,000 LBS $6.40 $198,400.00 

(assumes 3 bays of guides and 3 bulkhead gates) 

Monorail hoist for bulkhead gate, electric wire rope, 1,500 $28.0013 08410 LBS $42,000.00 

motorized trolley, 5-ton capacity 

Stoplogs, lifting beam & guides at sleeve valves 14 08410 152,000 LBS $7.80 $1,185,600.00 

eight bays fo guides, 2 bays of stoplogs (steel) 

C02 High Pressure Fire Extinguishing System: 115 08410 L.S. $50,000.00 $50,000.00 

12 - 100# Storage Cylinders wI control panel 

and appurtenances and 400 Ibs. of 
-

sch. 80 carbon steel pipe, valves & fittings 

Fire Suppression System: 16 08410 1 L.S. $69,000.00 $69,000.00 

3 Fire hose reels wI 100 feet of hose 

12 - Portable hand-held 20# extinguishers 

2,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

Unit Cooling Water System:17 08410 1 L.S. $180,000.00 $180,000.00 

2 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

1,000 Ibs. of type K copper tubing, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

Lubricating Oil System: 08410 1 L.S.18 $28,000.00 $28,000.00 

2- 500 gal carbon steel storage tanks 

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

1,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

Sheet Subtotal $3,626,000.00 

QUANTITIES PRICES 
BY Rick Christensen, B.Sund CHECKED CHEC~ ~ fr- '8{l/o{BY~~)

C Berte, J Grass, REgan Alex Ritt (D-841 0) Lonnie Zlomke 170) 

DATE PREPARED PEER REVIEW PEER REVIEW DATE PREPARr /1 
tJ tI~ () 5 - bt5/3/2004, 6/03/2008 <6 L/ 6'6 ~ 

http:3,626,000.00
http:28,000.00
http:28,000.00
http:180,000.00
http:180,000.00
http:69,000.00
http:69,000.00
http:50,000.00
http:50,000.00
http:1,185,600.00
http:42,000.00
http:198,400.00
http:550,000.00
http:550,000.00
http:1,323,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 13 OF 18 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Mechanical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
:lUI:! (Ult:'=> I I'=>preaasneem tliaCK KOCK ymentllaCK KOCK - r Ina I GOS! 

Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

19 Compressed Air System: 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1 - 250 gal. carbon steel air receiver 

1 - 100 cfm air dryer 

500 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

08410 1 LS. $69,000.00 $69,000.00 

20 Service Water System: 

1 - Service water pump, 75 gpm @ 200 ft. of head 

1 - Hydropneumatic Tank, 300 gal. 

750 Ibs. of type K copper tubing, valves & fittings 

08410 1 LS. $135,000.00 $135,000.00 

21 Gravity Drainage System: 

12 - Floor drains, cast iron 

5,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

08410 1 LS. $69,000.00 $69,000.00 

22 Plant Unwatering System: 

2 - Vertical turbine type sump pump, 500 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,000 Ibs. of type K copper tube, valves & fittings 

3,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

08410 1 each $96,000.00 $96,000.00 

23 Domestic Water and Sanitary Waste System: 

2 - Water Closets 

1 - Urinal 

2 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

400 Ibs. of type K copper tubing, valves & fittings 

08410 1 each $69,000.00 $69,000.00 

BY 

J Grass. Randy Egan (08410) 

DATE PREPARED 

5/2712004.6/0312008 

Sheet Subtotal 

QUANTITIES 
CHECKED 

Alex Ritt (0-8410) 

PEER REVIEW 

BY~ 
Lonn: Zlom~e ( 0) 

DATE PREPARi~ 11 
is '<1 6~ 

$438,000.00 

PRICES 

CHECZ5 
<~ ~ f/,/o' 

PEER REVIEW 

jW:/ d# ~ rJJ' # (? 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 14 OF 18 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Outflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: H:\u<> I Ulc" I I"preaos ee1\1 tliaCK t\ock-WymerltlI8CK OCK - ~ Inal <..;OS{ 
Estimate WorksheetslMPHI[Black Rock Ouflow_MoSI Probable 

Black Rock Outlet Facility - Mechanical High 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Heating, Ventilating, and Air Conditioning 

Unmanned air cooled plant. 

OA temp 95 degrees F. 

Plant· Mechanical Subtotal 

D8410 1 L.S. $1,850,000.00 $1,850,000.00 

$94,481,320.00 

QUANTITIES PRICES 
BY CHECKED BY .~~? 
Paul Schlein. Mike Weems (08410) Alex Ritt (0-8410) Lonn1eZlomke ~O) 
DATE PREPARED PEER REVIEW PEER REVIEWDATE PREPAR]ED f 

~ cJ8~ (1.s-~i6/1/2004,6/03/2008 8. <.I/OX' 

http:94,481,320.00
http:1,850,000.00
http:1,850,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Outflow Conveyance System 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE' H:\Utll rUle;:) I preaosneetlltllaCK KocK-vvyme, \D,ac~ OC~ - Ina 

• Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
Black Rock Outlet Facility - Electrical High 060608.xls]Summary 

r
r-Z 
z:::>
:'i8 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-u « 

1 Electrical Generator (F&I) 08430 1 EA $13,500,000 $13,500,000.00 

25,000 kVA, 6,900 volts, 3-phase, 60 Hz 

276.9 rpm, 95 % power factor 

Vertical, synchronous machine 

Static excitation system & voltage regulator 

Plant Grounding System (F&I) 08430 

2 Ground rods, 10ft, 3/4" dia, copper-clad 30 EA $290.00 $8,700.00 

Stranded bare-copper conductor: 

3 250 MCM 1,200 LF $15.00 $18,000.00 

4 4/0 AWG 800 LF $14.00 $11,200.00 

5 2/0 AWG 500 LF $9.50 $4,750.00 

6 4 AWG 800 LF $3.80 $3,040.00 

Generator Bus & Metal-Enclosed Switchgear (F&I) 08430 

7 Generator isolated phase bus: 250 LF $2,000.00 $500,000.00 

15 kV, 3000 amperes, 3-phase, 60 Hz 

8 Generator power circuit breaker: 1 EA $1,000,000 $1,000,000.00 

15 kV, 3000 amperes, 3-phase, vacuum type 

9 Station-service fused interrupter switch: 1 EA $41,000.00 $41,000.00 

15 kV, 600 ampere, 3-phase, wi power fuses 

Generator Control Equipment (F&I) 08430 

10 Ouplex control switchboard for operation of the 1 EA $1,000,000 $1,000,000.00 

generator 

Sheet Subtotal $16,086,690.00 

QUANTITIES PRICES 
BY CHECKED 

BY ~) CH~D~ At/' 311 JOi' Mike SchL (08430) Cory Maurer (08430) Lonn~ke' ) 

DATE PREPARED PEER REVIEW DATE PREP7~D PEER REVIEW 

5/22/08 George Girgis (08430) ~ ILf [68 od  I)l'- (1'0 ~



SHEET 16 OF 18ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Electrical 
f :;:;f-z wz=> !:::sO > DESCRIPTION

0..(5 <{ 
<{ 0.. 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:ID8170IEST preadsheetl1 Black KocK-vvymer\t:SlacK KOCK - t-Inal 
Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608.xlsjSummar 

CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Plant Battery System (F&I) 

11 125 volt, 300 ampere-hour, lead-acid battery 

12 Battery chargers 

13 DC distribution panelboard, 100 ampere mains, 

and molded-case circuit breakers 

08430 

1 

2 

1 

EA 
EA 

EA 

$34,000.00 

$11,000.00 

$17,000.00 

$34,000.00 

$22,000.00 

$17,000.00 

Plant Station·Service Equipment (F&I) 

Indoor secondary unit substation with following 

features: 

14 Dry-type transformer, 6.9 kV-480Y/277, 1500 kVA 

15 480 volt power-circuit breakers, 600 amperes 

08430 

1 

5 

EA 

EA 

$76,000.00 

$5,500.00 

$76,000.00 

$27,500.00 

Building Lighting System (F&I) 

Interior luminaires 

16 High bay, high-pressure sodium, 400 Watt 

480 volt, 1-phase 

17 4 foot fluorescent lighting fixtures, 2 lamps 

08430 

24 

36 

EA 

EA 

$970.00 

$310.00 

... 

$23,280.00 

$11,160.00 

18 Emergency lighting system 1 LS $4,900.00 $4,900.00 

Exterior luminaires 

19 High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 

12 EA $550.00 $6,600.00 

20 Building Fire Detection & Alarm System (F&I) 08430 1 LS $210,000 $210,000.00 

21 

Distribution Panelboards (F&I) 

480-volts, 3-phase, 400 ampere bus, indoor type 

with 12 molded-case circuit breakers 

08430 

2 EA $13,500.00 $27,000.00 

Motor Control Center (F&I) 

22 480 volts, 3-phase, 1600 ampere main bus 

Six 20 inch wide sections 

08430 

1 EA $250,000 $250,000.00 

BY 

Mike Schuh (08430) 

DATE PREPARED 

5/22/08 

Sheet Subtotal 

QUANTITIES 
CHECKED 

Cory Maurer (08430) 

PEER REVIEW 

George Girgis (08430) 

BY~~~)
LQ;;nie Z~k 0) 

DATE PREPA7: 

<? <..j lo~ 

$709,440.00 

PRICES 

CHECKED ~ $"' &t t/c:;r;fl ~/\ 

PEER~ 
o 'if-(,d'~r)~ 



SHEET 17 OF 18ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Electrical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: H:\D81701ESl preadsheet\1Black Rock-Wymentj\aCK KOCK - ~ Inal 
Cost Estimate WorksheetslMPHI[Black Rock Ouflow_Most Probable 
High 060608.xlsjSummar 

t-
t- z 
z::>
:38 
"-a « 

:2 
UJ 
!:: 
>« 
"

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Insulated Conductors (F&I) 

15 kV shielded power cable: 

08430 

23 4AWG 

600-volt single-conductor, stranded-copper: 

300 FT $30.00 $9,000.00 

24 12AWG 6,000 FT $1.20 $7,200.00 

25 10AWG 4,000 FT $1.60 $6,400.00 

26 6AWG 1,000 FT $3.40 $3,400.00 

27 4AWG 1,000 FT $4.60 $4,600.00 

28 1/0AWG 600 FT $7.30 $4,380.00 

29 4/0 AWG 

600-volt multi-conductor control cable: 

600 FT $5.00 $3,000.00 

30 9 conductor 14 AWG 1,500 FT $3.30 $4,950.00 

31 12 conductor 14 AWG 2,000 FT $4.20 $8,400.00 

32 5 conductor 10 AWG 2,000 FT $3.80 $7,600.00 

Conduit System (F&I) 

Rigid steel conduit: 

08430 

33 1 inch 1,000 FT $25.00 $25,000.00 

34 1 1/2 inch 500 FT $33.00 $16,500.00 

35 2 inch 600 FT $42.00 $25,200.00 

36 2112 inch 

Plastic-coated rigid steel: 

350 FT $63.00 $22,050.00 

37 2 inch 750 FT $64.00 $48,000.00 

Plant· Electrical Subtotal $16,991,810.00 

QUANTITIES PRICES 

BY 

Mike Schuh (08430) 

CHECKED 

Cory Maurer (08430) 
BY~ 
Lo~ie Zlomka 0) CHL5~ r //r--- till 0 ¥ 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (08430) 
DATE PREP:~~/ 

~ '<-I. c:>'C 
PEER REVIEW 

~ oll-clS-a'i 



BUREAU OF RECLAMATION SHEET 18 OF 18ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Outflow Conveyance System 
Most Probable High Cost Estimate 

Black Rock Outlet Facility - Incoming Power 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 

FILE: H:\UtllIU\t:~ I preaosneen1 tliaCK KocK-vvymentllaCK KOCK - rlnal 
Cost Estimate WorksheetslMPHI[Black Rock Ouftow_Most Probable 
High 060608.xlsjSummary 

>
>-z
z::l
:'i8 
0..0 

« 

::;; 
w 
t:: 
>« 
0.. 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Switchyard 

Furnish and Install: 

Oil-filled power transformer 

30 MVA; 34.5-6.9kV, 3-phase 

08430 EA $620,000 $620,000.00 

2 F&I 34.5-KV PRIMARY UNIT SUBSTATION: 

'INCOMING 34.5KV SECTION/BUS/INTERRUPTER 

'OUTGOING 6.9KV SECTION/BUS/INTERRUPTER 

'SURGE ARRESTORS, 30KV 

08430 EA $510,000 $510,000.00 

Tap at existing 34.5-kV line 

Furnish and Install: 

3 Wood-pole tap structure 08430 EA $12,500.00 $12,500.00 

4 Construct Transmission LIne (By Others) 

Assume 1000 feet of transmission line from 

existing 34.5-kV line 

wood poles, 1115 AWG conductor 

08430 1,000 FT $52.00 $52,000.00 

Switchyard & Transmission Line Subtotal $1,194,500.00 

QUANTITIES PRICES 
BY 

Lisa Gamuciello (08430) 

CHECKED 

Cory Maurer (08430) 

CHECKED V /J., 
/~ r// \ 

PEER REVIEW 

~ c)V' OJ  It? 
DATE PREPARED 

5/14108 

PEER REVIEW 

George Girgis (08430) 



2 ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 1 OF 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Delivery System - Option 1 Pipeline 
Most Probable High Cost Estimate 

f

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
:IUO rVII::;:> ';:>preaas ee I ",aCK r<OCK-vvymerl",aCK OCK - Ina I vOSt 

Estimate WorksheetslMPHI[Black Rock SunnysideDelivery_Most Probable 
High 060608.xlslSS Delivery Optionl 

f-Z 
Z:> 
4:0 
--'0 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
0.0 

4: 

12 ft. Dia. Steel Delivery Pipe 

1 Clearing and grubbing PN3440 93 ACRES $4,300.00 $399,900.00 

2 Excavation (common) 08120 860,000 CY $3.80 $3,268,000.00 

3 Excavation (rock) 08120 180,000 CY $32.00 $5,760,000.00 

4 Soil cement bedding 7,840 CY $170.00 $1,332,800.00 

5 Placing and compacting backfill 890,000 CY $9.70 $8,633,000.00 

6 12 ft. dia. steel pipe, A572 GR 60 steel 62,000,000 LBS $2.90 $179,800,000.00 

Check Structure on Sunnyside Canal PN3440 

7 Structural excavation (common) 1,060 CY $26.00 $27,560.00 

8 Placing and compacting backfill 750 CY $63.00 $47,250.00 

9 Concrete in structures 250 CY $1,550.00 $387,500.00 

10 Langemann gates (26ft. long x 10ft. tall) 2 EA $350,000.00 $700,000.00 

Sunnyside Upstream Delivery Pipe PN3440 

11 Pumping plant (pump, structure, elec.) 1 LS $1,150,000.00 $1,150,000.00 

12 Excavation, pipe (common) 40,500 CY $6.50 $263,250.00 

13 Placing and compacting backfill 39,500 CY $10.00 $395,000.00 

14 PVC pipe (diameter varies 18-inch to 6-inch) 1 LS $620,000.00 $620,000.00 

Subtotal $202,784,260.00 

QUANTITIES PRICES 
BY Dick LaFond (D8120) 

G. Grooms 

CHECKED 

Steve Montague, B. Vanotterloo (D8120) 

PEER~';-W 
/:;;.,IQ/ 00-\)) ... ,8 

DATE PREPARED 

Dec-04 

PEER REVIEW 



BUREAU OF RECLAMA T'ON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Delivery System - Option 1 Pipeline 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:\Utlllult:;, I;,preaos eelllt>,aCK KOCk yme"t>,aCK KOCK - rlnalL:OSI FILE: 
Estimate WorksheetslMPHI[Black Rock SunnysideDelivery-Most Probable 
High 060608.xlsjSS Delivery Option1 

I
>-z 
z::> 
<{o 
...J() DESCRIPTION CODE QUANTITY UNrr UNrr PRICE AMOUNT 
D..() 

<{ 

Subtotal $202,784,260.00 

Mobilization 5% (+/-) $10,000,000.00 

Subtotal with mobilization $212,784,260.00 

Escalation During Construction 0% (+/-) $0.00 

Subtotal with mobilization and escalation $212,784,260.00 

Design Contingencies 20% (+1-) $47,215,740.00 

CONTRACT COST $260,000,000.00 

Construction Contingencies 25% (+/-) $ 60,000,000.00 

FIELD COST $320,000,000.00 

Non-Contract Costs ** 30% (+/-) $100,000,000.00 

CONSTRUCTION COST $420,000,000.00 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

I I I I 
** Land Acquisition Costs of $526,500 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 
BY CHECKED 

BY ~1tJ 0100-. C~! 
Guy Grooms (PN-3444) Steve Montague (PN 3440) JeffMorri (0 0) O·(e:,o(

X7 

DATE PREPARED PEER REVIEW DATE PREPARED PEER fie.vt(w 
Dec-04 r4.~1r~log 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Summary REGION PN PRICE LEVEL: Apr-07 
FILE H:\Ut!l/U\t:~ I preaosneelllt:SlaCK KocK-vvyment:SI3CK KOCK - I-mal 

: Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Summary Sheet Probable High 060608.xlsjSummary 

f
f-z 
z::>
::i8 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-0 « 

Sitework Subtotal $3,342,786.00 

Structural & Architectural Subtotal $12,902,040.00 
-

Mechanical Subtotal $32,264,920.00 

Electrical Subtotal $18,848,600.00 

Switchyard & Transmission Line Subtotal $2,038,000.00 

Subtotal $69,396,346.00 

Mobilization 5% (+/-) $3,500,000.00 
.. 

-

Subtotal with mobilization $72,896,346.00 

-

Escalation during construction 0% (+/-) $0.00 

I 
Subtotal with mobilization and escalation $ 72,896,346.00 

- .. ~. - - -

I .. -

Design Contingencies 15% ( +/-l. $11,103,654.00 

CONTRACT COST $84,000,000.00 - r - - -

Construction Contingencies 25% (+/-) $ 21,000,000.00 

FIELD COST $105,000,000.00 

Non-Contract Costs ** 30% (+/-) $30,000,000.00 

CONSTRUCTION COST $135,000,000.00 

Escalation to notice to proceed, allowance for procurement strategies, and utility relocations are not included. 

** Land Acquisition Costs of $29,250 associated with these features are included in the Non-Contract Costs. 

QUANTITIES PRICES 
BY CHECKED BY Greg.Akins & tl~ CH~ED 

Design Team ,- r-2=~~lomW(8170) '-L 8I(41~B 
DATE PREPARED PEER REVIEW 

6/2/08 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 2 OF 15 

FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
:\UO 'VIC:;:' preaus eell IOlaCK OCK ymellolaCK t<OCK - Ina 

FILE: 
Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 

Plant - Civil Probable High_060608.xlsjSummary 

I
I-z 
z:J

:58 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-0 

4: 

Access Road (60 ft of 24ft wide bituminous surface): 

1 Clear roadway alignment 08120 1,440 SF $1.40 $2,016.00 

2 Furnish and place base course material (9-inch depth) 08120 75 TONS $34.00 $2,550.00 ,--
3 Furnish and place asphalt concrete (6-inch depth) 08120 55 TONS $180.00 $9,900.00 

Service Yard (6" asphalt concrete surface) 

Assume T.O Ground= T.O Yard= EI 894.5 

4 Strip and clear pumping plant site to 1 foot depth 08120 4,500 CY $3.60 $16,200.00 
-

5 Common excavation to Yard C:!:50% Strip & Clear) 08120 2,300 CY $14.50 $33,350.00 

6 Place and compact embankment for yard (50% Exc.) 08120 1,150 CY $23.00 $26,450.00 

7 Furnish and place base course material (6-inch) 08120 $34.00 _. 3,600 TONS $122,400.00 

8 Furnish and place asphalt concrete (6-inch) 08120 4,000 TONS $115.00 $460,000.00 

9 Furnish and install 7-foot chain link fence for PP Yard 08120 1,400 LF $30.00 $42,000.00 

10 Furnish and install 7 -foot x 24-foot access gates _ 08120 3 EA $5,200.00 $15,600.00 
- ,

Diversion During Construction: 
-

Assume need to pass 900 cfs canal flow during 

construction. Assume loacl borrow. 

Assume no dewwatering required. 

11 Construct U/S & O/S earth cofferdams. (Height=15 ft) 08120 2,000 CY $36.00 $72,000.00 

12 F&I impervious geomembrane on cofferdams. 08120 350 SY $24.00 $8,400.00 

13 F&I three 9-ft dia. X .138-in galv., corrugated metal pipes 08120 1,000 LF $750.00 $750,000.00 

btwn cofferdams. WVFt= 210 Ibslft. 

14 Remove cofferdams and diversion structures 08120 1 LS $98,000.00 $98,000.00 

Sheet Subtotal $1,658,866.00 

QUANTITIES PRICES 

BY Dick LaFond (8120) CHECKED BY ~V~ 
Brad VanOtterloo (812 Mike O'Shea, Dick LaFond (8120) Greg AQ (81?6} 

DATE PREPARED PEER REVIEW PEt!iREvIEW 
DATE P~i~~loi 

5/15/2004, 6/6108 ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:I08170IEST preadsheetl1Black KocK-wymenl:llaCK KOCk -riMI 

Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Plant - Civil Probable High 060608.xls]Summary 

f
f-Z 
z::>

CODE QUANTITY UNIT UNIT PRICE AMOUNT :58 DESCRIPTION 
"-0 

« 

Tailrace Channel (Unlined) 

Assume T.O. Rock EI. 890 

Assume local wasting of excess excavated material. 
- - - -

15 Common excavation for tailrace channel 08120 1,200 CY $11.50 $13,800.00 
-

16 Rock excavation for tailrace channel (drill and shoot) 08120 4,550 CY $31.00 $141,050.00 
-

17 Furnish and place riprapbedding (1-ft depth) 08120 700 CY $69.00 $48,300.00 

18 Furnish and place riprap (2-ft depthL 08120 1,400 CY $45.00 $63,000.00 
- - - - --

-

- - - - ------

Structural Excavation and Backfill 
-

Assume T. 0 Rock EI. 890.0 
- ---

Assume local wasting of excess excavated material. 
- - - - - -

19 Common excavation for structures 08120 4,000 CY $12.00 $48,000.00 

20 Rock excavation for structures (drill & shoot) 08120 26,300 CY $27.00 $710,100.00 
1 -

21 Furnish backfill for structures (reuse excavation) 08120 5,150 CY $2.80 $14,420.00 
- - -

22 Place backfill around structures 08120 5,150 CY $10.00 $51,500.00 
-- -

23 Compact_backfill around structures 08120 5,150 CY $20.00 $103,000.00 
- - - - - -

- - - -- -- 

- - r 
Pipe Trench Excavation and Backfill 

24 Common excavation for pipe in Service Yard 08120 2,150 CY $11.50 $24,725.00 

25 Rock Excavation for pipe in Service Yard 08120 5,850 CY $31.00 $181,350.00 
- -

26 Furnish, place, & compact backfill for pipe (local) 08120 5,350 CY $38.00 $203,300.00 
- -

27 Furnish & place soil cement for pipe 08120 525 CY $155.00 $81,375.00 

Sitework Subtotal $3,342,786.00 

QUANTITIES PRICES 

BY Dick LaFond (8120) CHECKED BY g~y~~ 
Brad VanOtterloo (8120) Mike O'Shea. Dick LaFond (8120) Greg(,Jins (~O) 

DATE PREPARED PEER REVIEW DATE PREPfR~9 

5/15/2004. 6/6/08 €J( !/l 0 '=6 



- -

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Structural & Architectural 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
M:IUOIIUIt:" preaas eenlOlaCK OCK- ymenolacK KOCK - rlnaFILE: 
Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP Most 
Probable High 060608.xls]Summary 

.... 
.... z
z:O 
..;0 QUANTITY UNIT UNIT PRICE DESCRIPTION CODE AMOUNT...JU o..u 

..; 

STRUCTURAL 

.... 

Construct Concrete Tailrace Structure 

1 Furnish, form, and place reinforced concrete 


2 
Furnish and place concrete reinforceme l1t.. 

Assume 130 #/CY 


3 
Furnish and handlecement(.282T/CY) 

Construct Powerplant Substructure 

.... 4 Furnish, f()rm, and place reinforced concrete 

5 Furnish and place concrete reinforcement. 


Assume 130 #/CY 


6 
Furnish and handle cement (.282T/CY) 

7 Construct Powerplant Superstructure 

72.5-ft x 62-ft x .37 -ft high superstructure 

Structural steel superstructure with CMU walls . 
. - . 

_	Steppedcolumns for 125T crane support 

Built-uPloof on l11etalroof deck. 

ConstrlJct Byapss Substructure 

8 Furnish, form, and place reinforced concrete 


9 
Furnish and place concrete reinforcement. 


Assume 130 #/CY 


10 
Furnish and handle cement (.282T/CY) 

11 Construct Bypass Superstructure 

74.0-ft x 37 -ft x 16-ft high superstructure 

Built-up roof on metal roof deck supported by open 

web joists. CMU bearing walls. No crane. 

08120 560 CY $1,150.00 $644,000.00 

08120 72,800 LBS $2.10 $152,880.00 
....... 


.. -

08120 158 TONS $155.00 $24,490.00 

.... 

08120 3,460 CY $860.00 $2,975,600.00 
.. -f· 

449,800 LBS $1.95 $877,110.0008120 
I 

. I' 

08120 975 TONS $165.00 $160,875.00 

4,50008120 SF $270.00 $1,215,000.00 

..... 

...... .. 

3,710 CY $3,190,600.0008120 $860.00 

08120 482,300 LBS $1.95 $940,485.00 

08120 1,050 TONS $160.00 $168,000.00 

2,740 SF $270.00 $739,800.0008120 

Sheet Subtotal $11,088,840.00 

QUANTITIES PRICES 
CHECKEDBY BY <;kA..(C~~ 
Mike O'Shea, Brad VanOtterioo (8120) Dick LaFond (8120) Greg~ns(~; 
PEER REVIEW DATE PREPARED DATE PREPARE.~ 

5/15/2004, 6/6/08 ~I C1../10 <6 





http:11,088,840.00
http:739,800.00
http:168,000.00
http:940,485.00
http:3,190,600.00
http:1,215,000.00
http:160,875.00
http:877,110.00
http:2,975,600.00
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http:152,880.00
http:644,000.00
http:1,150.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Structural & Architectural 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:ID81701EST preadsheetl1BlacK KocK-vvyrnenljlaCK KOCK - t-Ina 

Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xlsjSummary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

STRIJCTURAL (cont.) 
I - - - -

Construct Pipe Encasements 

-

-

- -- - - - -

-- - --- -

- - - -- -

-
12 Furnish, form, and place reinforced concrete _ 08120 1,050 CY $960.00 $1,008,000.00 

13 Furnish and place concrete reinforcement. 

Assume 110 #/CY 

08120 115,500 LBS $2.00 $231,000.00 
-- -

- - - - - - -

14 Furnish and handle cement (.282T/CY)_ 08120 295 TONS $160.00 $47,200.00 

, -

Structural Steel 

- - -

- -

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

- - - -- - - - -

- - - - - -- -

15 Furnish and install structural steel (painted): __ 

Includes crane girder, rail, and hoist frames. 

Ooes not includetyp. building framework. 

Miscellaneous Metalwork 
--

08120 34,000 LBS $9.50 $323,000.00 
- - -

,- -- - --- --

--- -

- - -- -

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

-

---

16 Furnish and install miscellaneous metalwork 
- - --

Includes grating, hatches, ladders, guardrail, and 

cable trays 

08120 15,000 LBS $12.50 
- -- ----

-

1 -

$187,500.00 

17 Motor-operated, e><ierior insulated roll-up door 

18' x 20' 
--

08120 1 EA $16,500.00 $16,500.00 

Structural & Architectural Subtotal $12,902,040.00 

QUANTITIES PRICES 

BY 

Dick Lafond (8120) 

CHECKED 

Mike O'Shea (8120) 

BYWAJ~ 
Gre(Jkins (f~-h0)' 

DATE PREPARED 

5/15104 

PEER REVIEW DATE PREPARED I 

t61 ('-ll()~ 
PE~VIEW 
~ 



--

- -

- -

---- --

- - ---

- -

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: 	 M:IUIlIIUII:;:' I preaaSneellltllaCK KocK-vvymefitllaCK KOCK - t"lOal 

Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

f- ::;
f-Z W
z::J t:::50 	 > DESCRIPTIONo..tl 	 <{ 

<{ 0.. 

Major Mechanical Equipment 

1 Turbine-Vertical Francis, 40485 Hp 

400 rpm, 435 ft. Design Head 

CF3 18-8 Stainless Runner 5.4' dia. 

-

2 Digital Governor, 156,523 ft.-Ibs. 
-

150 psi system 

3 Governor Pressure Tank 875 Gal. 
-

Look to Flaming Gorge Oil Tank 
-

-

QUANTITYCODE 

200,00008420 

08420 

7,64008420 

1

UNIT 

LBS 

EA 

LBS 
-

-

UNIT PRICE AMOUNT 

$28.00 $5,600,000.00 

$630,000 $630,000.00 

$10.50 $80,220.00 

Sheet Subtotal $6,310,220.00 

QUANTITIES PRICES 
CHECKEDBY 

Toby Turnage (8420) John Brooks (8420) 

PEER REVIEWDATE PREPARED PEE~IWDATE PREP~lc~}0": 
4/14/04 

http:6,310,220.00
http:80,220.00
http:630,000.00
http:5,600,000.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 OF 15 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 

Plant - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IU/jl fUlt:;:, I preaasneetl1 OlaCK Kock-Wymer\BlacK KOCK - t-Inal FILE: 
Cast Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Furnish and install the following: 

Steel Penstock: 

Steel plate used for pipe fabrication: 

ASTM A36: Sy = 36 kpsi 

(All pipe sizes are inside diameters) 

f

4 144" Oia., 2 1/4" wall, L= 252 ft. 08420 890,000 LBS $5.60 

1 

$4,984,000.00 

5 84" Oia., 1 5/16" wall, L= 311 ft. 08420 

- - 1

665,000 LBS $5.60 $3,724,000.00 

6 144" Oia., 3/4" wall, L= 132 ft. 

Stainless Steel Stilling Basin for Sleeve Valves: 

ASTM 316L Stainless steel plate _ 

08420 

.

_ 155,000 

- .. 

... 

LBS $3.40 

-

$527,000.00 

7 Two - 396" Oia.,1 1/4" wall cylindrical tanks 

with baseplates: 

Each tank height = 20 feet 
1 -

Total weight for both tanks = 295,000 Ibs. 

Sleeve valves with hydraulic operators: 

08420 295,000 LBS $21.00 $6,195,000.00 

8 Two - 84" Oia. Inlet X 72" Oia. Outlet Valves 

ASTM 316L Stainless steel plate 

Each valve weight = 70,000 

Total weight for both valves = 140,000 Ibs. 

08420 140,000 LBS $21.00 $2,940,000.00 

Spherical valves with hydraulic operators: 

9 Sleeve valve guard valves 08420 

Two - 60" Oia. Spherical valves with hydraulic operators 

60,000 Ibs. per valve 

Turbine guard valve 

120,000 LBS $14.00 $1,680,000.00 

10 One - 78" Oia. Spherical valve with hydraulic operator 

115,000 Ibs. per valve 

08420 115,000 LBS $14.00 $1,610,000.00 

Sheet Subtotal $21,660,000.00 

QUANTITIES PRICES 
BY 

Nathan Nakamoto (8420) 

CHECKED 

Rick Frisz, (8420) 
CHECK2:1 8/J4/-1.r:x>8 

DATE PREPARED 

5/6/04 

DATE PR"Er>ARED 

£/1'1/0<6 
PEER~~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Black Rock Preferred Alternative Yakima River Basin Water Storage Study 

Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:I0817O\EST preadsheetl1Black KocK-wymer\tilaCK KOCK - t-rnal 

Cost Estimate WorksheetslMPHl[Black Rock SunnysidePP Most 
Plant - Mechanical Probable High 060608.xls]Summary -

>
>-z 
z::J 
-0:0 CODE QUANTITY UNIT UNIT PRICE AMOUNT 
...l() DESCRIPTION 
Q.() 

-0: 

11 Furnishing and installing one 125-Ton 08410 153,000 LBS $8.50 ___ $1,300,500.00 

overhead crane, 50' span 
. 

12 Furnishing and installing Hydraulic elevator 08410 unit $560,000 $560,000.00 

capacity = 3500 pounds, travel = 31 ft. 
- ---

landings =3, speed =100 ftlmin. 

13 Bulkhead gates and guides at power plant(steel) 08410 25,000 LBS $6.40 $160,000.00 

(assumes two gates) 
-- - - - - ---

--I -

14 Two fixed hoists for bulkhead gates, 2-ton capacity 08410 400 LBS $70.00 $28,000.00 

(each hoist weighs 200 Ibs) 
- -

- - -

15 Bulkhead gate, liftin beam & guides at sleeve valve_ 08410 32,000 LBS $5.60 $179,200.00 

pipe discharge to canal (steel). 
- -

16 C02 High Pressure Fire Extinguishing System: 08410 L.S. $41,000.00 $41,000.00 

10 - 100# Storage Cylinders wI control panel 

and appurtenances and 300 Ibs. of 

sch. 80 carbon steel pipe, valves & fittings 

---- -

17 Fire Suppression System: 08410 L.S. $70,000.00 $70,000.00 

3 Fire hose reels wI 100 feet of hose 

12 - Portable hand-held 20# extinguishers 

2,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

1 - Fire pump, split-case, 500 gpm @ 300 ft of head 

18 Unit Cooling Water System: 08410 L.S. $180,000.00 $180,000.00 

2 - Cooling water pumps, end-suction type, 150 gpm 

2 - 8-inch automatic, self-cleaning strainers 

1,000 Ibs. of type K copper tubing, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

19 Lubricating Oil System: 08410 L.S. $28,000.00 $28,000.00 

2- 500 gal carbon steel storage tanks 

1 - 10 gpm @ 100 psi oil pump 

1 - lube oil filter 

1,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 

Sheet Subtotal $2,546,700.00 

QUANTITIES PRICES 

BY Rick Christensen (8410), B Sund CHECKED CHECKCr g/ /4/Z(Jf>8 
C Berte, J Grass, Randy Egan (8410 Alex Rill (8410) 

DATE PREPARED PEER REVIEW DATE PRE~ED .1 PEER I W 

5/3/2004, 6/03/2008 ~ B/I'IID& 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 

Plant - Mechanical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtll {Ult:~ I preaasneetlltilaCK KocK-vvymentilaCK KOCK - I-Inal FILE: 
Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

f
f-Z
z::J 
::i8
"-u 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

<{ 

20 

-

21 

22 

23 

--

Compressed Air System: 

2 - 100 cfm @ 125 psi rotary screw air compressors 

1_-250gal. carbon steel air receiver 

1 - 100 cfm air dryer _ _ _ 

500 Ibs.of sch. 40 carbon steel pipe, valves & fittings 

Service Water System: 

1 - Service water pump, 75 gpm @200 ft. of head ___ 

1_~ Hydropneumatic Tank, 300 gal. ___ _ 

750 Ibs. of type K copper tubing, valves & fittings 

Gravity Drainage System: 

12 - Floor drains, cast iron 

5,000 Ibs. of cast iron hubc& spigot._service weight 

soil pipe 

Plant Unwatering System: 

2 - Vertical turbine type sump pump, 500 gpm@ 50 ft hd 

1 - Drainage jettype drainage pump 

1,000 Ibs. of type K copper tube, valves & fittings 

3,000 Ibs. of ductile iron, mechanical jOint pipe & fittings 

08410 

08410 

-

08410 

08410 

--

- 

--

1

1

L.S. 

L.S. 

-

L.S. 

L.S. 

- -

$70,000.00 

$140,000.00 

-

$70,000.00 

$98,000.00 

$70,000.00 

$140,000.00 

$70,000.00 
- - ----

$98,000.00 

24 Domestic Water and Sanitary Waste System: 

2 - Water Closets 

1 - Urinal 

2 - Lavatories & accessories 

1 - Duplex Sewage Ejector 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer pipe 

400 Ibs. of type K copper tubing, valves & fittings 

08410 L.S. $70,000.00 $70,000.00 

Sheet Subtotal $448,000.00 

QUANTITIES PRICES 
BY 
J Grass, REgan (8410) 

CHECKED 

Alex Rill (8410) 

DATE PREPARED 

5/3/2004, 6/03/2008 

PEER REVIEW DATE PREPA~ED ,\ 

<6f{~IO~ 
PEER~W ~ 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Mechanical 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-O? 
FILE: H:IUtJl rUlt:::; I preaOSheelll tllac!< HocK-wymer\tllaCK HOCK - i-Inal 

Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

I
I-Z 
Z~
::50o..tl 

<{ 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Heating, Ventilating, and Air Conditionin~ 

Unmanned air cooled BUILDING AND VAULTS 

OA temp 95 degrees F. 

Mechanical Subtotal 

08410 

-

-

-

1 

r -- --

L.S. 

-

--

$1,300,000.00 

-

____ $1,300,000.00 

f

$32,264,920.00 

QUANTITIES PRICES 
BY 

P Schlein, M Weems (8410) 

CHECKED 

Alex Ritt (8410) 

BY~-:::::> 
LO~~~!;"~O) 

CHECKE't:J: 9 / 1f/~8 
DATE PREPARED 

5/3/2004, 6103/2008 

PEER REVIEW DATE PREPARTED ,I 

8 /~JC$. 
PEERR~ ~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Electrical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
:\UO {V\C;:, preaos ee,\lOlaCK KOCK ymel\OlaCK r<OCK - Ina 

Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

>
>-z 
z:::>
:SO0..8 

« 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

I 
1 Electrical Generator (F&I) 

30,000 kVA, 6,900 volts, 3-phase, 60 Hz 

400 rpm, 95 % power factor 

Vertical, synchronous machine 

Static excitation system& voltage regulator 

OB430 EA $16,000,000 $16,000,000.00 

Plant Grounding System (F&I) OB430 
... -

2 Ground rods, 10ft, 3/4" dia, copper-clad 

Stranded bare-copper conductor: 

30 EA 
-

$290.00 $B,700.00 

3 250 MCM 1,200 LF 
-

$14.50 $17,400.00 

4 4/0AWG BOO LF 
-

$14.00 $11,200.00 

5 2/0 AWG 500 LF $9.40 $4,700.00 

6 4AWG 

Generator Bus & Metal-Enclosed Switchgear (F&I) 08430 

BOO LF 
-

--

- ... 

$3.BO $3,040.00 

7 Generator isolated phase bus: 

15 kV, 3000 amperes, 3-phase, 60 Hz 
.. 

250 LF 
- -

$2,400.00 $600,000.00 

.. 

B Generator power circuit breaker: 

15 kV, 3000 amperes, 3-phase, vacuum type 
I 

1 EA $950,000 $950,000.00 

9 Station-service fused interrupter switch: 

15 kV, 600 ampere, 3-phase, wi power fuses 

EA $39,000.00 $39,000.00 

Generator Control Equipment (F&I) OB430 

10 Ouplex control switchboard for operation of the 

generator 

EA $360,000 $360,000.00 

Sheet Subtotal $17,994,040.00 

QUANTITIES PRICES 

BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

BY~? 
L~~~ie'1I~O) 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 

DATE PREPAR'iD • I 

S JIt.( Joct. 
PEERREtji.W 

~ 



-- -

--

- - --

ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Electrical 

PROJECT: 

WOlD: 

REGION 

FILE: 

Yakima River Basin Water Storage Study 

YAKAP ESTIMATE LEVEL: Appraisal 

PN PRICE LEVEL: Apr-07 
H:IUtll rUlt:::> I preaasneetll t:I1aCK i'<ocJ(-wymerlt:llaCI< i'<ocl< Final 
Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Plant Battery System (F&I) 

11 125 volt, 300 ampere-hour, lead-acid battery 
I 

12 Battery chargers 

13 DC distribution panel board, 100 ampere mains, 

and molded-case circuit breakers 

08430 

1 EA 

2 EA 

EA 

$33,000.00 

$10,500.00 

$16,000.00 

$33,000.00 

$21,000.00 

$16,000.00 

Plant Station-Service Equipment (F&I) 

Indoor secondary unit substation withfollowing 

features: 

08430 

1 EA $72,000.00 $72,000.0014 Dry-type transformer, 6.9 kV-480Y/277, 1000 kVA 
C'" .  1 

15 480 volt power-circuit breakers, 600 amperes 

Building Lighting System (F&I) 

Interior luminaires 

16 High bay, high-pressure sodium, 400 Watt 

480 volt, 1-phase 

17 EmerQency lighting systern 

Exterior luminaires 

18 High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 

19 Building Fire Detection & Alarm System (F&I) 

Distribution Panelboards (F&I) 

20 480-volts, 3-phase, 400 ampere bus, indoor type 

with molded-case circuit breakers 

Motor Control Center (F&I) 

21 480 volts, 3-phase, 1200 ampere main bus 


Four 20 inch wide sections 


Sheet Subtotal 

EA $5,400.00 $27,000.005 

1

- , 

08430 

EA $920.00 $18,400.0020 

.-- ---- - 

1 LS $4,800.00 $4,800.00 

12 EA $540.00 $6,480.00 

-

... 

08430 1 LS $195,000.00 $195,000.00 

08430 

2 EA $13,500.00 $27,000.00 

08430 

EA $145,000 $145,000.00 

$565,680.00 

QUANTITIES PRICES 
CHECKEDBY CHEC~ B/t4-/?c:;()8 

Mike Schuh (8430) Cory Maurer (8430) 

DATE PREPARED PEER REVIEW DATE PREPAREP 

George Girgis (8430) ~ /(Co.f/O'6 5/22/08 



http:565,680.00
http:145,000.00
http:27,000.00
http:13,500.00
http:195,000.00
http:195,000.00
http:6,480.00
http:4,800.00
http:4,800.00
http:18,400.00
http:27,000.00
http:5,400.00


BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 

PROJECT: 
Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 

Plant - Electrical 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:IU/:ll fUlt::, I preaaSneetlltllaCK KocK-wymerltllaCK KOC/( - rlnal 

Cost Estimate WorksheetslMPHl[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

f
f-Z 
z::J 
<{a
-'U o..u 

<{ 

::; 
w 
t: 

~ 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

- -

-

Insulated Conductors (F&I) 

15 kV shielded power cable: 

22 4AWG 

600-volt single-conduct()r, strandEld-copper: 

23 12 AWG 
- -

24 10AWG 
-- - -

25 6AWG
1-- - ---- - ---- -

26 4AWG 
- - - -

27 1/0 AWG 
- -

28 4/0 AWG 

- - --- - -- -

600-volt multi-conductor control cable: 
- -- - -

29 9 conductor 14 AWG 
-

30 12 conductor 14 AWG 

31 5 conductor 10 AWG 

- -

Conduit System (F&I) 
- -

Rigid steel conduit: 

32 1 inch 

33 1 1/2 inch 

34 2 inch 

35 21/2 inch 

08430 

- -

- --

--

--

-

-

08430 
-

- -

c __

1 -

-

-

- -

200 

_ 6,000 
4,000 

1,000 

1,000 

600 

600 

1,500 

2,000 

2,000 

---- -

800 

500 

500 

350 

FT 

- --

FT 
-

FT 

FT 

FT 
-

FT 

FT 

FT 
-

FT 
- - -

FT 

-

FT 

FT 
-

FT 

FT 

f- --- - -

$10.50 $2,100.00 

---

- -

$1.20 $7,200.00 

$1.60 $6,400.00 
-

$3.20 $3,200.00 
- - --- --

$4.50 $4,500.00 
- --- ----

$7.20 $4,320.00 
- -- ----

$5.00 $3,000.00 
- -

- - - - - --- -

1-  --- -

$3.30 $4,950.00 - - --

$4.20 $8,400.00- - -- ----

$3.80 $7,600.00 
- --- ---- -

- - ----

-

$25.00 $20,000.00 
-

$33.00 $16,500.00 

$41.00 $20,500.00 

$63.00 $22,050.00 

Plastic-coated rigid steel: 

36 2 inch 

- -

750 FT $63.00 $47,250.00 

Sheet Subtotal $177,970.00 

QUANTITIES PRICES 

BY 

Mike Schuh (8430) 

CHECKED 

Cory Maurer (8430) 

BY ~~ 
Lonni;;Z;;;;;k«81 ~) 

CHECKE~ 8/i'tj~8 

DATE PREPARED 

5/22/08 

PEER REVIEW 

George Girgis (8430) 

DATE PREPARED I 

&'1 CYJo¥ 
PEER~EW ~ 



- --

----

______ 

--- --- - -

- -

----

- -----

- --

-- ---

--- --

--- - -

-- -- ---

--- --

--

----

- --

- -

- ----

--

-

-- ---

BUREAU OF RECLAMATION SHEET 14 OF 15ESTIMATE WORKSHEET 
FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Electrical 

PROJECT: 

Yakima River Basin Water Storage Study 


WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
H:IUtilIUlt::::> I preaaSneetllt:SlaCK KocK-wymer\t:SlaCK KOCK - finalFILE: 
Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xls]Summary 

:::; 
w 
!:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
~ 

_ 37 

-

_ 40 

__ 41 

-

42 

43 

44 

45 

46 

47 

BypassStructure Electrical System 

Service Equipment (F&I) 

Distribution panelboard, indoor type 

480 volts, 3-phase, 225 ampere bus, 

with molded-case circuit breakers 

Transformer load center 

_ 15 kVA,_1-phase, 480-240/120. 

Combination Motor Starters (F&I) 

NEM~ size 2 non-reversing contactor, 

480-120 volt control transformer 

NEMAtype 12 enclosure 

Building Lighting System(F&I) 

Interior luminaires 

Fluorescent fixtu~es with two 4 foot lamps 

Exterior luminaires 

High-pressure sodium, wall-mounted, outdoor type 

70 watt, 120 volt 
-

-

Insulated Conductors (F&I) 

600 volt, Single-conductor, stranded copper 

12AWG 

10AWG 

8AWG 

Conduit System (F&I) 

Rigid steel conduit 

1 inch 

1

f-1 

08430 


EA 


EA 

08430 
..... 

6 EA 

08430 

8 EA 
-

6 EA 
-

1 

08430 

600 FT 
-

400 FT 

100 FT 

08430 

-

200 FT 

$29,000.00 $29,000.00 

$14,500.00 $14,500.00 

$9,200.00 $55,200.00 

... 

r- -- -- -- 

$300.00 $2,400.00 

$540.00 $3,240.00 

$1.20 $720.00 

$1.60 $640.00 

$2.10 $210.00 

$25.00 $5,000.00 

Electrical Subtotal $18,848,600.00 

QUANTITIES PRICES 
BY CHECKED CHECKE~ B/I~!'t4JB
Mike Schuh (8430) Cory Maurer (8430) 

DATE PREPARED PEER REVIEW DATE PREPARED 

George Girgis (8430) £1 tYlo~ 5/22/08 



http:18,848,600.00
http:5,000.00
http:3,240.00
http:2,400.00
http:55,200.00
http:9,200.00
http:14,500.00
http:14,500.00
http:29,000.00
http:29,000.00


ESTIMATE WORKSHEET BUREAU OF RECLAMATION 

FEATURE: 
Black Rock Preferred Alternative 
Sunnyside Canal Powerplant, Bypass, and Switchyard 
Most Probable High Cost Estimate 

Plant - Incoming Power 

PROJECT: 
Yakima River Basin Water Storage Study 

WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
FILE: H:1D81701EST preadshee(IIBfacK KocK-wymentllaCk Rock - Flna 

Cost Estimate WorksheetslMPHI[Black Rock SunnysidePP _Most 
Probable High 060608.xlsjSummary 

f-
f--Z 
z:;:' 
«0-,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o..u 

« 

.. 

- -

... _ 1 

2 

3 

- -

SViitchyard 

Furnish and Install: 

__ Oil-filled, conservator-type power transformer _ 

40 MVA; 69-6.9kV, 3-ph_ase 

69-~V_disconnect switches, 1200 amp, 3-phase 

69-kV circuit breakers, 1200 amp, 3~phase 

Tap at existing 69·kV line_ 

Furnish and Install: 

.... 

... 

08430 

08430 

08430 

- ---

--

-

2 

-

-

EA $1,100,000 $1,100,000.00 

EA I $47,000.00 _ $94,000.00 

EA $260,000 __ $260,000.00 

I 

f -

4 

5 

69-kV disconnect switches, _1200 amJ), 3-phase 

69-kV circuit brea~ers, 1200 amP, 3-phasEl 

08430 

08430 

---

2 
- -

1 

- - -

EA $47,000.00 $94,000.00 
... ... - - - -

EA $260,000 $260,000.00 
--- - -- -

- - -

6 Construct Transmission Line (By Others) 

Assume 1 mile of transmission line from 

existing 69-kV line to the southwest 

wood poles, 795 AWG conductor 

08430 1 MILES $230,000 $230,000.00 

Switchyard & Transmission Line Subtotal $2,038,000.00 

QUANTITIES PRICES 

BY 
Lisa Gamuciello (8430) 

CHECKED 

Cory Maurer (8430) 
B~ ~ 
Lonnie Z16~ ~;};A 

DATE PREPARED 

5114/2008 

PEER REVIEW 

George Girgis (8430) 

DATEPRE~D 

&/tlflct6 



 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


 

 

APPENDIX B
 

Wymer Dam and Reservoir Alternative
 
Field Cost Estimates
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


 

Wymer  Alternative
 

Most Probable Low (MPL) Field Cost Estimate
 



SHEET~ OF _59_BUREAU OF RECLAMAnON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Stndy 

Most Probable Low Cost Estimate 
Summary WOlD: Y AKAP ESTIMATE LEVEL: Appraisal 

Yakima River Intake, Pumping Plant, REGION PN PRICE LEVEL: Apr-07

Switchyard and Transmission Line FILE: 
J:\2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPL Total est\[08260 

Summary Sheet 1 A of 59 - Wymer - MPL Total Est .xlsjSurrunary lA - Yakima River 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

~--+__-___I-W--,ym,---e-r Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

~--+__-___I--C-o-n-cr-e-te---F-ac-e-d-R-ockiill Dam, Crest EI. 1745. Central Core Rockiill Dike, Crest EL. 1745. 

Spillway and Outlet Works, Road (Access and 182) and Lmuma Creek Impro.~ements 
- .--

Yakima River Intake - Sheets 2 - 13 $ 14,734,796.40 

Pumping Plant - Sheets 14 - 25 $ 40,415,275.50 
---------------+---~---~-----I-----+-----~~--~ 

Switchyard and Transmission Line - Sheets 26 - 27 $ 5,449,851.00 

Subtotal $ 60,599,922.90 

Mobilization 5% (+1-) $ 3,000,000.00 

Subtotal with mobilization $ 63,599,922.90 

~--+__-___I-E-sc-a-la-ti-o-n during construction 0% (+1-) $ 

Subtotal $ 63,599,922.90 

Design Contingencies 10% (+1-) $ 6,400,077.10 

CONTRACT COST $ 70,000,000.00 

Construction Contingencies 15% (+1-) $ 10,000,000.00 

----

$ 80,000,000.00 

~--+---___I-N-o-n--C-o-n-tr-a-ct-C-o-s-ts-*-*---------------.____-+-_____ + ___25_o/<_0t-('--+_1--'-.)-+_______._ $ 20,OOO,00_~ 

J-..--------+------ ~ONSTRUCTION CO_S.T____________+___ ----f----- --+__-+--____.. ____+-_$__1_0_0,'-00_0..:.,_000___:.~ 

~--+------I---------------.-..---------.---- -----+--.-- -+-----.--+-----+-------..-~ :-------------

---+-------------_._._----_._--------_.--+----1--------/--_.--.-- ---------+--------------1 

J-..-----t---+---.-----..-----------.----------.----------'------'----- --'------+--....-..-------+-----------.-
Escalation to notice to proceed. allowance for procurement strategies and utility relocations are not included 

~--+-------I---- ------ -----------.--

QUANTITIES PRICES 

BY CHECKED BY41~ 
DeSign Team ]erry7~er 

DATE PREPARED PEER REVIEW DATE PREPARED 

June 27. 2008 August 26. 2008 



BUREAU OF RECLAMA nON ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

Discharge Line FILE: 
J:I2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPL Total est1108200 

Summary Sheet 1 B of 59 - Wymer - MPL Total Est .xlsjSummary Ie - Dam,Spill&Misc 

f-' 
f-'Z 
Z::> 
-<:0 ~
,.JU DESCRWTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
'"0 -<: 

-<: '" 

Wymer Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced RockIIll Dam, Crest El. 1745. Central Core Rockfill Dike, Crest EL. 1745. 

Spillway and Outlet Works, Road (Access and 182) and Lmuma Creek Improvements 
----~---

Discharge Line - Sheets 28 - 33 $ 35,525,490.00 

Subtotal $ 35,525,490.00 

Mobilization 5% (+1-) $ 1,800,000.00 r-

Subtotal with mobilization $ 37,325,490.00 

Escalation during construction 0% (+1-) $ -

Subtotal $ 37,325,490.00 

Design Contingencies 10% (+1-) $ 3,674,510.00 

CONTRACT COST $ 41,000,000.00 

Construction Contingencies 15% (+1-) $ 6,000,000.00 

FIELD COST $ 47,000,000.00 

Non-Contract Costs ** 25% (+1-) $ 12,000,000.00 

CONSTRUCTION COST $ 59,000,000.01Y 

--- -- - -

~-

r------ -------- -

--r--

ES<:<JJ~tion I()notice to proceed, allowance for procure~::l1t_~trategies and utility relocations are not included - ---

•• Land Acquisition Cost of $0.00 ~~oc!.'l.~_."'_i~..these features, are included in the Non-Contract Costs. 
-- - ----

QUANTITIES PRICES 

BY CHECKED BY .f;l;J vttL~CHECKED ~ , b(z.o(o"b 

Design Team Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

1)U-'\ aiL{) (08June 27, 2008 August 20, 2008 



BUREAU OF REClAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Face Rockfill Dam, Cental Core Rockfill Dike, REGION PN PRICE LEVEL: Apr-07 

Spillway, Outlet Works, Diversion, and Roadwork FILE: 
J:l2oo8 JWZ Estimates\Black Rock-Wymer HMLIWymer MPL Total estl[082oo 

Summary Sheet 1 C of 59 - Wymer - MPL Total Est .xlsjSummary IC - Dam,spill&Misc 

.... 
ill~S !:: <0 

,..l() ,.. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
"-() << "-

Wymer Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced Rockfill Dam, Crest El. 1745. Central Core Rockiill Dike, Crest EL. 1745. 

Spillway and ~tl~t_Works, Road (Access and 182) and Lmuma Creek Improvements 

Concrete Face Rockfill Darn - Sheets 34 - 37 $ 206,219,000.00 

Central Core Rockfill Dike - Sheets 38 - 41 $ 41,235,440.00 

Spillway & Outlet Works - Sheets 42 - 52 $ 40,582,235.00 

Diversion During Construction - Sheets 53 - 56 $ 3,703,120.00 

Roadwork & Bridge - Sheets 57 - 59 $ 5,818,435.00 

Subtotal $ 297,558,230.00 

... Mobilization 5% (+1-) $ 15,000,000.00 

Subtotal with mobilization $ 312,558,230.00 

Escalation during construction 0% (+1-) $ -

. Subtotal $ 312,558,230.00 

Design Contingencies 10% (+1-) $ 27,441,770.00 v 

CONTRACT COST $ 340,000,000.00 

Construction Contingencies 20% (+1-) $ 70,000,000.00 

-
FIELD COST $ 410,000,000.00 

Non-Contract Costs ** 25% (+1-) $ 100,000,000.00-
-

CONSTRUCTION COST $ 510,000,000.00 
--- -_. 

--- ----
Escalation to notice to proceed, allowance for procurement strategies and utility relocations are not included _ ... f---- ---~--

._..*. Land Acquisition Cost of $1,407,000.00 associated with these features, are included in the Non-Contract Costs. 

QUANTITIES PRICES 

BY CHECKED CHECKED M. c.. BY #J (f pt~:-
Design Team Jerry Zander ~ 'B/lD(03 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

August 20, 2008 8(20 (08June 27, 2008 tCM 



BUREAU OF REClAMATION ESTIMATE WORKSHEET SHEET 
-~ 

2,- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 

FILE: 
}-\:!OO8 JWZ Estmlales\Biack Rock-Wymer Hlv1L\Wymer MPL TOld! 0:51\1.080808 Wymer ~ MPL Tow..! 

Geotechnical/Civil Est xl<;JSummary IA - Yakmm RIver 

f- iii 
Z DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
<C t:
,..., >c. <C 

c. 

-

Construct/Remove Cofferdam around Intake 

Max River WS: EI. 1284 
-

Bottom of River: EI. 1272 
-

Assumed Construction WS: EI. 1280 

Assumed top of Rock: ±EI. 1260 

,/ 
1 Furnish, fill, install, and remove" Super Sacks" 1 LS $ 70,000.00 $ 70,000.00 

- Use 540 sacks @ 3'x3'x3' = 540 cy of fill 

- Place sacks with crane - 8 tons at 35ft reach 

- Use fill from Intake excavation to fill sacks with minor 

processing for 3"minus (run through "grizzly") 

2 Furnish, install, and remove 40 mil PVC Geomembrane 600 SY $ 14.00 $ 8,400.00 v 
-_ Use 20 ft long roll 

3 Furnish, fill, and place Sand Bags 300 CF $ 22.00 $ 6,600.00 '" 
Placed by hand 

Unwatering behind cofferdam 

Furnish and install "french drains" 
-

4 Gravel - (sand and/or gravel wi less then 5% fines) 20 CY $ 80.00 $ 1,600.00 
../ 

5 Slotted 6-in dia. PVC or HDPE 270 LF $ 11.00 $ 2,970.00 

- -

- -

-

-----------

-- -
-

- --
,-------- 1--- ,,--- - ---------------

---- -~---~-------,,----,-- ---------- -
Sheet Subtotal = .< $ 89,570.00 

QUANTITIES PRICES 

BY CHECKED BY 1tJ CHECKED ~ 
/Jtrl - 8'/O/OBBob Davis Bill Engemoen Jerry Zan 

DATE PREPARED PEER REVIEW DATE PREPARED V
P1r hApril 30, 2007 AI KJene August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET--3 OF - 59 ,,

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 

FILE: 
ll200S JWZ EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est 

Geotechnical/Civil 200SI[OS130S - Wymer PP & R - MP Total EstxlsjSummary I A - Yakima River 

,.., 
,.., z 
z ::0
«0 ~
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u « « "

-- ,----

----
ConstructlRemove Cofferdam around Intake Fish Return Structure 

Max River WS: El. 1284 

Bottom of River: El. 1272 

Assumed Construction WS: El. 1280 (Q= cfs) 
r---

Assumed top of Rock: ±El. 1260 

-

6 Furnish, fill, install, and remove "Super Sacks" 1 LS $ 27,000.00 $ 27,000.00 

- Use 200 sacks @ 3'x3'x3' = 200 cy of fill 

- Place sacks with crane - 8 tons at 35ft reach 

- Use fill from pipeline excavation to fill sacks with minor 

processing for 3"minus (run through "grizzly") 

7 Furnish, install, and remove 40 mil PVC Geomembrane 225 SY $ 10.00 $ 2,250.00 

- Use 20 ft long roll 

8 Furnish, fill, and place Sand Bags 115 CF $ 20.00 $ 2,300.00 '" 

Unwatering behind cofferdam 

Furnish and install "french drains" 
f' 9 Gravel - (sand and/or gravel w/ less then 5% fines) 8 CY $ 80.00 $ 640.00 

~-

10 Slotted 6-in dia. PVC or HDPE 100 LF $ 11.00 $ 1,100.00 

-
- --

- -

-

f- ----

--

- -

1------1------ ,--~----~-------

,--- -

----- - ----, ------

-~,---- --~-- -,------ -

~--- -~-,-- ------------------" - -,~,--~---------

---_. ,,- -- -

~- -- - --- ---------~-,---~~--,------~-,--- ------------ -- -------- ----------- ------

--------- - ------ ----~ -- - ----
Sheet Subtotal = $ 33,290.00 / 

QUANTITIES PRICES 
BY CHECKED CHECKED BY 1t.l 
Bob DaVIS Bill Engemoen Jerry Zan er #tlr h el/3/173 

DATE PREPARED PEER REVIEW DATE PREPARED PEERREVrnW 
l)Lt-.. 

April 30, 2007 AI Kiene August 13. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 4 
~~ 

OF --59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 

FILE: 
J.l2008 JWZ Estimates\Black Rock-Wymer HMLIWymer MPL Total 

Geotechnical/Civil estl[080808 - Wymer - MPL Total Est .xls)Summary lA - Yakima River 

f-< ::E 
Ul ~8 t: 

..J\.J DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >"-u ." 
." "

-

Dewate~ing Intake and Pumping Plant 

Max River WS: EI. 1284 
- f-- -~ 

Bottom of River: EI. 1272 
--f-

Assumed Construction WS: EI. 1280 (Q= cfs) 

Assumed top of Rock: ±EI. 1260 

Assumed Ground WS: EI. 1280 (same as river) 

.-/ 11 Wellpoints about Intake and PP structures I LS $ 3,100,000.00 $ 3,100,000.00 

- Install and remove 340 wellpoints 

- Operate well points approximately 9 months 

- Do not assume well points are jetted. 

- Each wellpoint installed by: 

- Drilling borehole, 8" diameter 20-ft deep 

- Backfill borehole with sand (place with sand casing) 

-Install wellpoint using IS' steel riser pipe wI 

self jetting wellpoint screen (2" dia typ) 

- Wellpoints are placed at 6 ft centers 20 ft deep 

- Assume excavation to EI. 1280 before placement of wellpoints 

12 Wellpoints behind cofferdam 1 LS $ 600,000.00 $ 600,000.00 

- Install and remove 40 wellpoints 
-

- Operate well points approximately 3 months 

- Do not assume well points are jetted. 

- Each wellpoint installed by: 

- Drilling borehole, 8" diameter 12-ft deep 

- Backfill borehole with sand (place with sand casing) 

- Install wellpoint using IS' steel riser pipe wI 

self jetting wellpoint screen (2" dia typ) 

- Wellpoints are placed at 6 ft centers 12 ft deep 

- Assume installation of cofferdam before placement of wellpoints 

~- -~-- 1-

-----~ -

-

--- ----- ------- -~ 

1-------- -

-~---,-,---- --~-----~- --
t----

----------------~~--,-- -- ------- - --

f----- 1---
,/ Sheet Subtotal = $ 3,700,000.00 

QUANTITIES PRICES 
BY CHECKED BY -tlJ CHECK/!. d... 9/d/o g
Bob DaVIS Bill Engemoen Jerry Za r M 'r 
DATE PREPARED PEER REVIEW DATE PREPARED P~RREVIEW 
April 30, 2007 AI Kiene August 8. 2008 L-M. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 5 - OF 59.- .

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr·07 

FILE: 
J:I2008 JWZ EstimateslBlack Rock·Wymer HMLIWymer MPL Total 

Geotechnical/Civil estl[080808- Wymer - MPL Total Est .xlsJSummary IA - Yakima River 

f-< :2'
f-< Z 
z::o '"l::<0 -,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
<>.u '"<< '" 

. .. 

Unwatering Intake and Pumping Plant 
f--' 

Max River WS: El. 1284 
~- - -

Bottom of River: EI. 1272 

Assumed Construction WS: EI. 1280 (Q= cfs) 

Assumed top of Rock: ±EI. 1260 

Assumed Ground WS: EI. 1280 (same as river) 
. 

Unwatering at base of soil excavation 

- Furnish, install, and remove (filter toe drain): 
/ 

13 Sand/gravel filter material 715 CY $ 60.00 $ 42,900.00 

14 Slotted pipe 6-in dia. PVC or HDPE 2,150 LF $ 10.00 $ 21,500.00 
, 

15 Wrap slotted pipe in non-woven filter fabric 475 SY $ 5.00 $ 2,375.00 

16 - Furnish and operate sump pumps 
,- Operate 11 sump pumps for 9 months 1 LS $ 640,000.00 $ 640,000.00 

- Each pump should have a 30 ft lift 

and have a flow of about 4 gpm 

17 Unwatering at base of rock excavation 

. Furnish and operate sump pumps 

- Operate ..!9_.sump pumps for 9 months 1 LS $ 700,000.00 $ 700,000.00 

. Each pump should have a 45 ft lift 

and have a flow of about 5 gpm 

- Operate 3 sump pumps for 9 months 

. Each pump should have a 55 ft lift 
~. 

and have a flow of about 5 gpm 

- ... 

IS Unwatering about fish return pipeline 

: Furnish and operate sump pumps 
.. 

. O~~rate 3 sump pumps for 2 months I LS $ 90,000.00 $ 90,000.00 
~-- -. - .

_ .. - Each pump should have a 12 ft lift 
-~.-1-- --

_. and have a flow of about 5 gpm
-- ----- ------

_. 
-------~,,~--~- . ._-1---'-'- -,~-

~.-~-- ,----~~------- C----~_ 1-...._--_... ...--~-. ~--------

f----. ----- --------_. ,. --,------~----~-- - ~.-. 
.__ .

-~--- -------~ ..- ....-~ ~--...-
Sheet Subtotal = $ 1,496,775.00 

QUANTITIES PRICES 
BY CHECKED BY fI] CHECKjI ~ g/;3/Cl8Bob Davis Bill Engemoen Jerry Zan r ,;!.j'.. r'" 
DATE PREPARED PEERREVmW DATE PREPARED PEERREVmW 

pLf-.. April 30, 2007 AI Kiene August 8, 2008 



BUREAU OF RECLAMATION • ESTIMATE WORKSHEET SHEET - -6 OF --59 --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimateslBlack Rock·Wymer HMLlWymer MPL Total 

Civil/Structural estl[080808· Wymer - MPL Total Est .xlsjSumll1ary lA· Yakima River 

f ill~~ 
0:0 t: 
.-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u «

0: "

-~--- --. ,----

Structural Excavation and BackfIll 
.-' -

._. Excav.~!~!1_and backfill quantities are to existing ground level. ._. 

Excavation an.<!.backfill above existing ground level covered under PP yard. 

Assume top of rock is_.'!t El. 1262 
--

_. 
19 Excavation of common materials for structures (2:1) 8140 24,400 CY $ 8.00 $ 195,200.00

.

20 Excavation of rock fo:..s.~ructures (drill & shoot) (112: 1) 8140 2,060 CY $ 51.00 $ 105,060.00 

21 Furnish backfill for structures (assume local borrow) 8140 13,715 CY $ - $ -
/' 22 Place backfill around structures 8140 13,715 CY $ 13.00 $ 178,295.00 

23 Compact backfill around structures 8140 13,715 CY $ 14.00 $ 192,010.00 .' 
STRUCTURAL 

-

Construct Gated Intake and Fishscreen Structure_. 
24 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 2,950 CY $ 680.00 $ 2,006,000.00 

25 Furnish and p~ace concrete reinforcement. 8140 353,860 LBS $ 1.60 $ 566,l76.00 " 
/ 26 Furnish and handle cement 8140 840 TONS $ 140.00 $ 1l7,600.00 

-

27 W-Be~ guardrails 8140 40 LF $ 68.00 $ 2,720.00
-

---

Construct IntakeStructure Retaining Walls 

28 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 203 CY $ 860.00 $ l74,580.00 

29 Furnish and place concrete reinforcement. 8140 24,300 LBS $ 1.60 $ 38,880.00 

30 Furnish and handle cement 8140 58 TONS $ 140.00 $ 8,120.00 

Construct Sump for Fish Pumps and Bypass 

31 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 1,040 CY $ 765.00 $ 795,600.00
1------ ---~--

, 32 Furnish andplace concrete reinforcement. 8140 124,620 LBS $ 1.60 $ 199,392.00 
1----

.. 33 Furnish and handle cement _. 8140 295 TONS $ 140.00 $ 41,300.00 

f------. 

i---. ---------- --~-----

- ----- --- . - -----~---,-------- .. 1-----

~-- --- -""-- - ----. ---- ----- ,--. 

~--- ~-.--..-- -'''---- -- ------------_._--_.--- -_. ,--- ...._----_._. 

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

--' ---- --'-- ._-----,,---- , -------~------------------ ---- --_. ._ ---------

~..-...-. -- -------- ----- ----- --r----- -----._._---- -------- ..~ -

--.-.-~ ~-~- ---. ------ .- --------~-- ---- ---- ----------.. ---- _.. -- ------ - ---------

f---- ---_. ------_. -- ----- -~--- -...-~r----.-. _._--.- ...-"~-r---' 
«,' Sheet Subtotal = $ 4,620,933.00 

QUANTITIES PRICES 
BY CHECKED CHECKED 

BY #1 
/VI. rI 'L..b~ 8~J/{)SJoe Gemp<rline Chou Cha I Dave Gesundheit Jerry Zan er 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

1) <..h.. 51112007 David K. Edwards August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET --SHEET 7 OF 
~-~ 

59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:l2oo8 JWZ EstimatesIBlack Rock~Wymer HMLlWymer MPL Total 

CiviVStructural estll080808 ~ Wymer ~ MPL Total Est .xlslSummary lA ~ Yakima River 

::E 
fz « ~ 
.J DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>« '" '" 

--- ~~ 

-~ 

Earthwork for Fish Bypass Pipe 

Price Alternative 2. Alternative 1 for reference only. 
~-~ 

Alternative 1 Prices not included in sheet total 
----- ~~.~ ------,,-----

Alternative 1 - Payline Quantities - Vertical Trench Walls 

Bypass pipe common excavation 8140 580 CY 

Bypass pipe backfill 8140 310 CY 

Bypass pipe soil cement bedding (100 psi) 8140 175 CY 

(Soil Cement Slurry CLSM) 

Alternative 2 - Takeoff Quantities - 2:1 Trench Walls 
/

34 Bypass pipe common excavation 8140 1,600 CY $ 11.00 $ 17,600.00 

35 Bypass pipe backfill 8140 1,180 CY $ 15.00 $ 17,700.00 

36 Bypass pipe soil cement bedding (100 psi) 8140 330 CY $ 150.00 $ 49,500.00 

(Soil Cement Slurry CLSM) 

~-~ 

Notes: 

Clearing and grubbing by other group 8120 

Fencing by other group 8120 
-

People guardrail by other group 8120 

Gravel surfacing by other group 8120 

Yard earthwork by other group 8120 

Coffer Dam and Dewatering by other group 8312 
~---

Waste and borrow included under PP 8120 

-~ ------- -

~~ -

~- r-------~ ---- -

-~~-,,---- - -~~~~~~~ 

~- ---~ -- - -

---~--- ~~-------

------ --,,----- ----~-------

---------------~~~--~---~~~- -~~ ~-----~ ;-- ~--~------- ,/ 

Sheet Subtotal = $ 84,800.00 

QUANTITIES PRICES 
BY CHECKED 

BY fl CHECK/! 
Y!, 5;)3/0 ;)

Joe Gemperline Chou Cha I Dave Gesundheit Jerry er ,11-4 7. 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

51112007 David K. Edwards August 8, 2008 'f/LI-I' 



BUREAU OF REClAMATION SHEET 8- OF 59 ESTIMATE WORKSHEET -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimatesIBlack Rock·Wymer HMLlWymer MPL Total 

Structural e5tl[080808 . Wymer· MPL Total Est .X15JSulllmary lA . Yakima River 

f ::1f-Z 
~z~

:':0 DESCRIYTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-lU >"-u «« "

.. f-----. -

Structural Steel>-------_. -

37 Furnish and install structural steel (painted): 8120 2,000 LBS $ 4.00 $ 8,000.00 

3-Ton Hoist monorail beam and frames 

-,-----._

38 Miscellaneous Metalwork 8120 8,000
'--. 

LBS $ 8.00 $ 64,000.00 

3' wide walkway, steel, safety grating along fish screens 

75-ft ea side with support frames at II-ft centers 

Gripstrut panels @ 23.5 Ibslft 

Guardrail 

Ladders and landings into Intake 

Control Building 

39 Pre-engineered metal building - 15 ft. eave height 8120 1 EA $ 53,000.00 $ 53,000.00 / 

3: 12 roof pitch, 20' long x 20' wide 

40 Furnish, form, and place reinforced concrete (fc=4ksi) 8120 18 CY $ 1,000.00 $ 18,000.00 c-

Assume I-ft x 22-ft x 22-ft base slab 

41 Furnish and place concrete reinforcement. (135 IbslCY) 8120 2,500 LBS $ 1.60 $ 4,000.00 
., 

42 Furnish and handle cement (.282T/CY) 8120 5 TONS $ 140.00 $ 700.00 " 

--

._. 

. 

- . 

._--_._---------- - c---

r--- .-----~-" --- -~ 

------------------- --1-------~--. ---~ 

. --1-

-_. ----_...._--_. ._- -- --~--- --_._- ~--. --_._r-.----------~ 

---,,---- --,,---------------,,--,-----_. 

--- -- ------------------------------- . -_._------_. _. _.. f----.----.-- .._------ ----

Sheet Subtotal = $ 147,700.00 ~ 

QUANTITIES PRICES 

BY CHECKED 
BY .f11 CIIECKE:/, 

!fIIJ 10<3
Dick laFond Brian Goplen Jerry Zand r A/;(/ y~ 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

May 1. 2007 Bnan Goplen August 8, 2008 1> t.- "'-



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - ---9 OF - 59 
 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
C\Documents and Scttmgs\gzander\IV1y Documents\Jerry Z\2008 JWZ FILE: 
EstimateslBlack Rock-Wymer HMLIWymer MPL Total Est - 20081[081108 

Mechanical Wymer - \1PL Total Est .xlsJSununary lA - Yakima River 

aJ !?: 
<C t:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>i <C 

'" 
,,---  - - -~ 

Mechanical 
-~--.-~- --_. - -

-

.. _---

43 Ventilating_System for Fish Pump 8410 I L.S. $ 2,600.00 $ 2,600.00 

Electrical Equipment Control Building: 
- - -

Consists of: 

I - CeE.~rifugal fan; 500 cfm 

I - Backdraft damper; 24-inch by 24-inch 

I - Intake counterbalance damper; 24-inch by 24-inch 
- --

2 - 24-inch by 24-inch stationary louver 

44 One. (3) ton capacity, electric, wirerope, monorail hoist 8410 I L.S. $ 5,000.00 $ 5,000.00 

with manual trolley for intake structure stop logs 

(hoist only; hoist beam provided by 8120) 

/ 45 Stoplog guides and seats (steel) 8410 2,800 LBS $ 10.00 $ 28,000.00 

-
; 46 Stopl()g lifting beam (steel) 8410 1,000 LBS $ 4.00 $ 4,000.00 

-_.

47 Stoplogs (steel) 8410 13,600 LBS $ 3.60 $ 48,960.00 

/ 48 Trashracks and seats (steel) 8410 20,400 LBS $ 7.00 $ 142,800.00 

49 One trash rake, rails, supports 8410 11,000 LBS $ 9.00 $ 99,000.00 > 

(assume Atlas Polar DT8300 rake) 

._- -

50 . One conveyor (steel) 8410 5,000 LBS $ 9.00 $ 45,000.00 -
---

51 Fish sc~e..e!lJ~yides, support structure, braces 8410 
C-.----- - -- ----r-
_. . el11!:Jt;dded seats, blank panel, and bypass walls 

------ --

Structural steel 105,000 LBS $ 7.00 $ 735,000.00 -_. _. --------- .-- ._---- .. -----

(Does.n~tinclude walkway, s~e 8120) 
--- - ._------- --

--- - ------ -------- _.. ------- r---.---. - ---~-.""------

~- ----- .-----~- - --~-~--~--- ._

-,.,  --,-" ---- -----~------ ----- ,,-~-~-------~~----
_._-- c--- ,_. _. r  ----- ---~----- ,,-~--------

_._ ---------- ----- -------- --------- - - --

c----1----,-_. - --~ --------- -- -------- - ------------, - ------ ---- ,._-- --,-'-' ------------------- r---------- - - -----

--- ---- ----,- --- --- --- -- -- ----- .,  ----c------~r------.-----~--

Sheet Subtotal = $ 1,110,360.00 

QUANTITIES PRICES 
BY: J. Grass I P. Schlein I A. Rit! CHECKED BY 1+-; CHECKED 

g(/3/0 B 
R. Christensen R1Ck Chnstensen I R. Egan Jerry Zander /G,z jJt;r"'~ 
DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIEW 

4/28/07,6116/08 August II, 2008 1>~M 



BUREAU OF RECLAMATION SHEET 10 OF 59ESTIMATE WORKSHEET 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: CIDocuments and SettingslgzanderIMy DocumentsVerry ZI2008 JWZ 
EstimateslBlack Rock-Wymer HMLIWymer MPL Total Est - 200811082108

Mechanical Wymer - MPL Total Est .xls]River Intake (2-13) 

I ;:;: 
~5 ~<0 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE ...>u > AMOUNT 
"-u << "

Mechanical 

52 Fish screens 11' W xii' H panels, 10 + 2 spares 8410 

Stainless steel 14,600 LBS $ 23.00 $ 335,800.00 

Structural steel 14,600 LBS $ 6.00 $ 87,600.00 

53 Barrier panels above fish screens, 11' W x II' H 8410 

10 + 2 spares 

Structural steel 36,300 LBS $ 4.50 $ 163,350.00 

54 Adjustable baffle panels, 10 bays 8410 

Structural steel 60,500 LBS $ 4.50 $ 272,250.00 

55 Fish screen cleaner with travel rail, 2 systems with 8410 

one brush cleaner arm per system 

a. Structural steel 8,200 LBS $ 5.00 $ 41,000.00 

b. Stainless steel 1,000 LBS $ 21.00 $ 21,000.00 

c. 2 Hp motors/gear reducers, with adj. speed 2 UNITS $ 9,000.00 $ 18,000.00 

controllers and limit switches 

56 Water level measuring systems 8410 

Sensors/transducers 6 UNITS $ 4,500.00 $ 27,000.00 

Recei v ers/transmi tters 2 UNITS $ 9,000.00 $ 18,000.00 

6" Dia. FRP pipe stilling wells 120 FT $ 36.00 $ 4,320.00 

--

1-- -----1--. .

f--- -

--------------~----

-------~--~------ -

!---- -,----~---- - -

._ - ._-----_._.

1- -------~----- - ---

Sheet Subtotal = $ 988,320.00 

QUANTITIES PRICES 
BY: R. Christensen CHECKED BY <ttJ CHE~ 

Jolm Grass, REgan Jerry Zander 

DATE PREPARED: PEER REVIEW DATE PREPARED p~vmw 
8 (2-( /rJ84128/07, 6/16/08 August 21, 2008 1) LJ--\ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 11  OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
C\Documents and SettingslgzanderlMy DocumemsVerry Z12008 JWZ FILE: 
EstinuneslBlack Rock-Wymer HMLlWymer MPL Total Est - 20081[081108 

Mechanical Wymer - MPL Total Est .xlslSummary IA - Yakima River 

t-
f-Z al
z~ 
~ 0 I::
-,U DESCRlPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
"-<U ~ 
~ "-< 

-~---- ---- -

----- ----

- -----

Pumping Units for Fish Bypass 8420 
--- -

1-------r--- -~-----

Furnish and Install: 

Two - Wemco Hidrostal Model N36A screw 
-

centrifugal fish pumps wi shrouded s.s!. 

impellers, s.s!. casings and s.s!. pump 

shafts, right-angle gear drives, 60 cfs @ 14' TDH, 

150 hp, TEFC, vertical induction motors, and 

vertical shafting with couplings 
--

- Government to witness pump shop test 

~eld testing with on-~i.t~pump!1:l~~~_~ep. 

/ 57 a. stainless steel shrouded pump impellers, 22,000 LBS $ 72.00 $ 1,584,0Q0~ 

casings, and shafts 
/ 58 b. right-angle gear reducers (4: I) 2,200 LBS $ 51.00 $ 112,200.00 

59 c. "Premium Efficiency" vertical inductio~ 6,300 LBS $ 18.00 $ 113,400.00 " 

motors, inverter-duty rated:.:tE£C=.2...hollow 
- ----

shaft, 150 hp, 1200 rpm, 3Phl60Hzl460 V 
-

60 d. vertical shafting (30') and couplings 2,800 LBS $ 14.00 $ 39,~~ 

61 e. common pump/gear reducer baseplate 14,300 LBS $ 4.50 $ 64,350.00 

(11.25 ft x 9.25 ft) 

-----

Variable Frequency Drives 
-

(on 8430 qty. es!. worksheet) 
-

-

--------

---- - -

f------------------------ f------ -_._-------f-----------. 

---~-- --~-

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

- ---------~------------ - --- c----------- f---- ------------------

-- ------------------ ----~--- -~------------

------------,,------------~------------- ------ -,-------,,----- - ---,,--- -,,-- -------------------

----, ,,-- _.. _-------- -- ----- - ------,--

---- -'" " -,~-~------~-------- -- -,---- - ,-----------_. ---------- --- ---- .._---- ------- - --  --- - -,,- ---------

- -- -,---, - ---- - ----- -----_.. -
.Sheet Subtotal = $ 1,913,150.00 

QUANTITIES PRICES 

BY CHECKED 
BY ~l CHEC# j2.. 

R. Zelenka T.Hummel 615/08 Jerry Zan r 50J/03 # '/ 
DATE PREPARFJ) PEER REVIEW DATE PREPARED PEER REVIEW 

June 4, 2008 T.Hummel 615/08 August II. 2008 1>L.--M. 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
1"12008 JWZ EstimateslBlack Rock-Wymer HMLlWyrner MPL Total 

Civil/Structural e5tl[080808 - Wymer - MPL Total Est .xl5JSummary IA - Yakima River 

;:;0" "z Ulz::> t::<0 ->u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o.u << 0. 

-- _. f------- r-----.. -

Mechanical ._ -

- ~-~-

Steel Pipe for Fish Bypass 8420 
-

-------- -------_. __..

62 36" ID X 1/4" wall steel pipe 

233 lin. Ft. @ 96 lbs. per lin. Ft. (22368 lbs.) 233 LF $ 350.00 $ 81,550.00 

63 30" ID X 114" wall steel pipe 

524 lin_ Ft. @ 80 lbs. per lin. Ft. (41920 lbs.) 524 LF $ 290.00 $ 151,960.00 

Flanges 

64 8 - 36" A WW A Class D flanges 2,144 lbs $ 3.60 $ 7,718.40 
r--

Rectangular Pipe and Transition (Bypass Inlet) 8420 

65 All welded steel plates 35,000 lbs $ 3.60 $ 126,000.00 

_. 

Valves for Fish Bypass 8420 

66 2 - 36" Manually Operated Knifegate Valves 

2500 lb~per valve 5,000 lbs $ 10.00 $ 50,000.00 

c-----

_. -

--~ -~-~- I---~---~---~- ----- --~-~ 

---- -

-- -~---- r--~--~-----.-.-----------~-- -r--- - ---------

-- ---- --

~.-~- ------- c----.~------------~-. -------- - _. -- ----- --------------------

- ~-------------

1----- ----- ,--- --------" --- -------------------------- -- _. ---- -~- - ----.---~-..--

r-----------... ._----- ---- --------- - .-----

Sheet Subtotal = $ 417,228.40 

QUANTITIES PRICES 
BY CHECKED 

BY 411 CHEC~ ..It-. 
R_ Fnsz 615/08 R. Zelenka 6/5/08 Jerry Zan r 8/;3/08~ r-

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

5-4-08 R. Zelenka 615108 August 8. 2008 DL.-h 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:\2008 JWZ EstimatesIBlack Rock-Wymer HMUWymer MPL Total 

Electrical est\[080808 - Wymer - MPL Total Est .xls}Summary lA - Yakima River 

I-< ::EI-<Z 
Z:O 
<0 '"I:; UNIT UNIT PRICE AMOUNT ..lu DESCRIPTION CODE QUANTITY
"'u << -"

ELECTRICAL 

Service Equipment (F&1) 8430
1----.....- - / 

67 Distribution panelboard, indoor type I EA $ 9,900.00 $ 9,900.00 

480 volts, 3-phase with 225 ampere bus 
,-----

.I 
68 Transformer load center 1 EA $ 7,470.00 $ 7,470.00 

15 kVA, I-phase, 480-2401120 volt 

Combination Motor Starters (F&1) 8430 
-' 69 NEMA size 2 reversing contactor, 480V, 3-phase 2 EA $ 4,500.00 $ 9,000.00 

480-120 volt control transformer 

NEMA type 4 enclosure 

Adjustable Speed Drives (F&1) 8430 

70 480 volt, 3-phase, 200 ampere 2 EA $ 50,000.00 $ 100,000.00 

Lighting System (F&1) 8430 

71 120 volt, fluorescent fixtures for 10' x 10' bldg I LS $ 6,300.00 $ 6,300.00 " 

-~ 

1-' --

._-1---' --- .. f-

1---- ..

--~---~--

f----- '''---, .. .. ~---~ 

-~,- -------~---,--,----,-- ---- f---------- - ----
.' Sheet Subtotal = $ 132,670.00 

QUANTITIES PRICES 

BY CHECKF.D 
BY ~l CHEC# ,g !0}/c>-ti

Mike Schuh Lisa Gamuclello Jerry Zand r ft// r 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

May 28, 2008 George Gir"s August 8, 2008 D~"-



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 14,,-- OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr--07 

FILE: 
C \DcICurnents ,mJ Srt!1ngs.\gwn&r\My D{'rcunil;:ntsV~rry Z\2008 JWZ Est![nflt~s\B!xk Rcx.k~Wymer 

Civil/Structural HML\Wyrner MPL Total Est - "'008\1081!OB. W)n)C;:r - MPL TO\'-II Est xlsJSummary lA - Y,IKllna RIV<;f 

f ;::;:
f-Z 
z;::. 
<:0 '"t::
->u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o-u <: 

<: 0

f------ --- -~--- -

CIVIL 8120
1--------- . ----~ - ----

HP Pumping Plant Yard= EI. 1287 
-~ .~--.--- -~--~-- ---~ 

Site excavation for intake structure included in yard quantity. 
,,-----~ 

.

1---- --_. 

Service Yard and Access Road 
--1----- --~ 

-

I Stripping (remove and dispose 6" of topsoil) 34,500 SY $ 4.00 $ 138,000.00 

2 Common excavation to Service Yard EI. 1287 16,530 CY $ 6.00 $ 99~~,---

3 Place and compact embankment for service yard 18,500 CY $ 8.50 $ 157,250.00 
-~ 

4 Furnish and place 6--inch thick gravel surfacing 19,000 SY $ 7.00 $ 133,000.00 
---

5 Furnish and place base course material - 6" thick 1,930 TONS $ 27.00 $ 52,110.00 

6 Furnish and place bituminous Pavement - 3" thick 1,035 TONS $ 90.00 $ 93,150.00 
v 7 Furnish and install 7--foot chain link fence for service_yard 2,145 LF $ 23.00 $ 49,335.00 

.

8 Furnish and install 7 --foot x 24--foot access gate 1 EA $ 3,700.00 $ 3,700.00 
--- --~ 

--

- - .._... 

Dewatering During Construction: 

Included in quantities under River Intake. 
-

- - -------~ 

--

Structural Excavation and Backfill 
-

Assume top of rock= EI. 1262.0 

9 Excavation of common materials for structures 79,900 CY $ 6.00 $ 479,400.00 
- .~----

10 Excavation of rock for structures (drill & shoot) 23,800 CY $ 27.00 $ 642,600.00 
-----

II Furnish backfill for structures (assume local bOITow) 63,200 CY $ - $ -
-----

; 12 Place backfill around structures 63,200 CY $ 3.60 $ 227,520.00 
.-~---- -

,/ 
13 Compact backfill around structures 63,200 CY $ 3.00 $ 189,600.00 

------

14a Furnish & place embedment material for manifold 485 CY $ 90.00 $ 43,650.00 / 
---- --- --------------,,-

pipe trench (CLSM) 
I--- -------- - ,-~--- -- - ------------~~-

--------~ ----~ 1--t-- ----------- -- ~-

14b Waste Excess Material from River Excavations 
----- -, ----- ,-,-- ,- ---- ------ - ----------

Assume waste material within I mile at dam. 
J---- --,----------- ,~------- ,----------- e-----~--------- 

_____2~,!Iltities include intake--,-~Iant, swtchd,_~ __ I/~_d2scharge. 
---t------ ---- ---- 1- -,-- ------,-,-----------------------

i Waste rock excavation 8120 72,000 CY $ 576,000.00 ./ 

)----- - -,----- ,, ---------,------- ----- ----- ~~----~~~-
,/ ii Waste common material 8120 115,000 CY 6.00 $ 690,000.00 

-----~- ------ - - ----- ------~----- ---- - --------1----- I--~ ~---- - ---- - - ~------

f-------- ,---"- -------- -1------ --------------~1---- -------- ,---,-- ---
,/ Sheet Subtotal = $ 3,574,495,00 

QUANTITIES PRICES 

BY CHECKED BY <f;f J Cf
8/;3/0 '0

Brian Goplen John Pattie Jeny Zander dllr A 

DATE PREPAllli"D PEER REVIEW DATE PREPARED PEER REVIEW 

Apnl 26. 2007 Dick LaFond August 11. 2008 bL-M 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
C:lDocuments and Settingslgzander\My DocumentsVerry Z\2OO8 JWZ FILE: 
EstimateslBlack Rock-Wymer HML\Wymer MPL Total Est - 2008\[082508 -

Civil/Structural Wymer - MPL Total Est .xlsJPumping Plant (14-25) 

DESCRWTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

STRUCTURAL 8120 

Concrete for Structures 
--~~~~--~~~~~~~~~~--~r-~~--~-+----~~~--~~~+-~~~~~~-; 

~~~~~~+I~n~c-Iu-d-~s~~mpingP-Ia--n-t-S-tru~c-tu-re~=-1_1~,7_00__C~Y~__~~-+~~~~~~~~~~~__+-~~__~~_+~~~~~~__~ 
Air Chamber Foundation = 1620 CY 

Flow Meter Vault = 220 CY 

Miscellaneous Slabs = 10 CY 

15 Furnish, fOITll, and place reinforced concrete 13,550 CY $ 540.00 $ 7,317 ,000 .00 

16 Furnish and place concrete reinforcement. 1,626,000 LBS $ 1.60 $ 2,601,600.00 

Assume 130 #/CY 

17 Furnish and handle cement (.282T/CY) 3,821 TONS $ 140.00 $ 534,940.00 

18 Furnish and install 6" PVC Waterstop 8,000 LF $ 8.00 $ 64,000.00 

Structural Steel 
~---~~~~~----------------------------------------4------+----------+-----+-----------+--------------1 

19 Furnish and install structural steel (painted): 

Superstructure roof trusses and crane girders 328,000 LBS $ 4.50 $ 1,476,0~ 

Miscellaneous Metalwork 

20 Furnish and install miscellaneous metalwork 73,000 LBS $ 9.00 $ 657,000.00 

21 Pre-engineered metal stairs 26,000 LBS $ 7.00 $ 182,000.00 

22 1 EA $ 14,000.00 $ 14,000.00Roof Hatches: Bileo Type 8'xI4' Type D Double leaf insul alu_m_'~----~~~__~--_+~~-+~~~.'-..--~+-~~~---''--~-I 
23 Floor Hatches: 3'x3' Type J alum floor hatch 3 EA $ 8,100.00 $ 24,300.00 

Metal decking for roof system 

24 1.5B20 15,820 SF $ 5.00 $ 79,100.00 

25 1.5VL22 780 SF $ 9.00 $ 7,020.00 

26 Air chamber cover (Deleted) 
~----+-~-+~~~~~~~~~------------4----+----~~~--~-------+-----------

I-----~~-~+---~-~--~~--~~--~~~-.~~--------.- ----t~--~-~~~---f_____---~~-- -------

~--t--~-+~~·-·-~------·--~~~--~~--~-··---~--· -~~-r-------- -~r------- -------------. 

r--~--r_---~j---~~-.---~-----~-~~-..-~--------.---- --------I--------~~~+--------------I---------- .-.-.~--. 

f-------~f__~~.--~---~------- --~~--~~--~--.-.. -.--.. ----~--~1------------------j~---------~---.~~~-..-

------f---.--+-~~~.--~-.-.----.---~---~--------.----- ..----~----~-+-.-~-

--.-.--+------j--~--- --------.----~~--------.~----. -- --..__. ~.-----.-- -.---- ----------- ----.-----~.. 

----~~--f__------~-.-.----~~--------------- ...-- ...--" -.---.----.--\--.-.. -.-f__--------.-----f------.--. .......-

Sheet Subtotal = $ 12,956,960.00 

QUANTITIES PRICES 

BY CHECKED BY 41.7 
Bnan Goplcn DIck LaFond Jerry Zana 
DATE PREPARED PEER REVIEW DATE PREPARED 

April 26.2007. June 25. 2008 Dick LaFond August 25, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPL Total estl[080808 

Architectural Wymer - MPL Total Est .xJs]Summary lA - Yakima River 

~~ 
-<:0 ~ 
..JU DESCRWfION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o.U "" -<: 

-<: 0. 

ARCillTECTURAL 8120 

./ 27 Standing Seam Roofing System 15,820 SF $ 8.00 $ 126,560.00 

Service Bay - 1" high rib @ 18" o.c., 24ga., 
---- '---- ----  ,-~. 

G-90 hot-dipped galvanized steel, UL 90 rated 

Large roof - 3/12 hipped - 3,460 s.f. 

Small roof - 3112 hipped - 560 s.f. 

Unit Bay - 1" high rib @ 18" o.c., 24ga., G-90, 

hot-dipped galvanized steel, UL 90 rated 

Gabled with 3112 pitch each side - 11,800 s.f. 

Roofing Felt 

28 2-layers 15# - 31,640 s.f. 8120 31,640 SF $ 0.50 $ 15,820.00 

Roof Insulation 
/ 29 4" thick, rigid 8120 4,020 SF $ 3.40 $ 13,668.00 

30 2" thick, rigid 8120 11,800 SF $ 1.90 $ 22,420.00 ./ 

Roll-up Doors (complete with hardware) 

Exterior 
-' 31 4'-0" x 7'-0", manual operated, insulated 1 EA. $ 5,100.00 $ 5,100.00 

roll-up door 

32 14'-0" x 14'-0", manual operated, insulated 1 EA. $ 7,000.00 $ 7,000.00 

roll-up door 

Steel Doors & Frames (complete with hardware) 

Interior . 
33 3'-0" x 7'-0" x 1 3/4", single, 90 min. 18 EA. $ 900.00 $ 16,200.00 
./ 34 3'-0" x 7'-0" x I 314", double, 90 min. 5 EA. $ 1,400.00 $ 7,000.00 

Sheet Subtotal = $ 213,768.00 V 
QUANTITIES PRICES 

BY CHECKED CHECKED BY ..Jil 
Brian GopJen Dick laFond Jerry Zander Uilw...4. &/13/0 8
pATE PREPARED PEER REVIEW PATE PREPARED PEER REVIEW 

April 26. 2007 Dick laFond August 8, 2008 1>cM... 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total estl[080808 

Mechanical Wymer - MPL Total Est ~xlsJSummary IA - Yakima River 

,.. ;;:,..z 
z::> tj-<0 
..JU DESCRIPTION CODE QUANTITY UNIT > UNIT PRICE AMOUNT
o.U -<-< 0. 

f--
Major Mechanical Equipment: c---------

f----
Furnish and Install: 

---------
/ 35 Seven 60 cfs Pumps 8420 161,000 LBS $ 20.00 $ 3,220,000.00 

___J2~ubl~y~ti~n, horizontal split-case pumps, 
~---- ---

coupling, 890 rpm, rated 480 feet TDH, 

ductile iron casing, s.st. impeller wi S.st. 
--f--

casing/impeller wearing rings, and common 

steel base plate for pump and motor 

(23,000 1bs. ea.) 

- Government to witness pump shop test 

- pump shop testing with job motor 

-

36 Seven 4,000 hp Motors 8430 210,000 LBS $ 22.00 $ 4,620,000.00 .' 

Horizontal synchronous, 6600 volt, 900 rpm, 

TEWAC motor enclosure, brush less exciter 

(30,000 Ibs. ea.) 

---

-

- -

----- -

f----

~--- -----, - ----~--

----~--~--- -- -

--- -- ---~---- -~ 

-----------~---- - -----

-- ----- ,,------------,-----~----- --- ~-----------

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

f----------- -------- ----,-~--~----~-------- ,,------------- ---- -

1----- --- ------------------- --,,-~,----- ------ -
Sheet Subtotal = .,$ 7,840,000.00 

QUANTITIES PRICES 
BY CHECKED OIECKED 

BY ~l 
R. Zelenka T.Hummel 6/5/08 Jerry Zand ft;:(!lr~ 8'~3/o8

DATE PREPARED PEER REVIEW DATE PREPARED PE·:r~IEW 
June 4, 2008 T.Hummel 6/5/08 August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
ClDocuments and SettingslgzallderlMy DocumentsVerry ZI2008 JWZ FILE: 
ESlimateslBlack Rock-Wymer HMLIWymer MPL Total Est - 20081[081108

Mechanical Wymer  MPL Total Est _xlslSummary IA - Yakima River 

f ;;;: 
U.I ~5 t:-<0 

.JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
c..U -<-< c.. 

I--
Major Mechanical Equipment 

-

Valves 8420 

,~,----------- .------~---- -

37 AWWA Class 150, Motor operated butterfly valves: 
/ 7 -48" Diameter valves, 7725 lbs. per valve. 54,075 LBS $ 4.50 $ 243,337.50 

38 ANSI Class 300, Motor operated butterfly valves: 

7 -42" Diameter valves, 6000 lbs. per valve. 42,000 LBS $ 24.00 $ 1,008,000.00 

39 ANSI Class 300, Tilting disk check valves: 

7 -42" Diameter valves, 8300 lbs. per valve. 58,100 LBS $ 22.00 $ 1,278,200.00 V 
-

40 ANSI Class 300, Manually operated butterfly valves: 
/ 4 -24" Diameter valves, 1350 lbs. per valve. 5,400 LBS $ 20.00 $ 108,000.00 

- -

41 ANSI Class 300, Manually operated butterfly valves: 
./ 2 -16" Diameter valves, 550 lbs. per valve. 1,100 LBS $ 23.00 $ 25,300.00 

42 2" Combination Air Valves 
/ 22 - 300 psi valves, 75 lbs. per valve 1,650 LBS $ 10.00 $ 16,500.00 

43 2" Ball Valves 
/ 22 - 300 psi valves, 3 lbs. per valve 66 LBS $ 85.00 $ 5,610.00 

- ---

I- ----

-

--- -
f---------- I- -~ f-

f--- ---~------ ---- --- I----

1-----1 ---.~~---- - -~~---- I- ----l------------~1-----------

--------""~----------------- ----- ---~ - --

--- -----------~-~------------- - _.__._-1----------- - ---- 1--------

1------- - - -------- ---- ----------------- - ---". ---~1---- j-------------

f------ c-------f--~------------ -------------- ---------1------ ,,-----_. ~----- --------

---- - --------- - .-.~-.- ~---~-~-- --- ---- 1--- -------I-------------~ 

1-------1------ ------------- ._----------------------------- ---- 1------------- -I----- - ------ ---

1------ ,--- ,------~,-" - ----------------------- -----~ --------- ---- '---------- - !------------------
,/ Sheet Subtotal = $ 2,684,947.50 

QUANTITIES PRICES 

BY CHECKED CHECKED 
BY f;{I ;;//~/O8 R Fnsz R Zelenka 615108 Jerry Zand A;I,/./ir'..A

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

6-5-08 R Zelenka 615108 August II. 2008 l)~ 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total estl[082608 

Mechanical Wymer - MPL Total EstxlsjPumping Plant (14-25) 

f
f-Z ~~§ ;... DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o.u -<-< 0. 

-
Steel Manifold (Suction and Discharge Manifolds) 8420 

Steel plate used for pipe fabri_cation: 

ASTM A36: Sy = 36 kpsi 

(All pipe sizes are inside diameters) 

44 120" ID, 3/4" wall, L= 321 ft., 968 Ibslft (310728 Ibs) 321 Lin. Ft. $ 2,600.00 $ 834,600.00 

45 96" ID, 1" wall, L= 400 ft., 1036 Ibslft (414400 Ibs) 400 Lin. Ft. $ 2,600.00 $ 1,040,000.00 

46 48" ID, 114" wall, L= 210 ft., 128 Ibslft (26880 Ibs) 210 Lin. Ft. $ 340.00 $ 71,400.00 

47 42" ID., 7116" wall, L= 210ft., 1981bslft (41580 Ibs) 210 Lin.Ft. $ 530.00 $ 111,300.00 

48 24" ID, 114" wall, L= 40 ft., 64 Ibslft (2560 Ibs) 40 Lin. Ft. $ 170.00 $ 6,800.00 

49 16" ID, 114" wall, L= 90 ft., 43 Ibslft (3870 Ibs) 90 Lin.Ft. $ 120.00 $ 10,800.00 

Flanges 

50 2 - 96" A WWA Class E (3625 lb. ea.) 7,250 LBS $ 3.50 $ 25,375.00 

51 14 - 48" A WWA Class D (440 lb. ea.) 6,160 LBS $ 5.00 $ 30,800.00 

52 28 - 42" AWWA Class F (992 lb. ea.) 27,780 LBS $ 4.50 $ 125,010~ 

53 21 - 36" AWWA Class D (268 lb. ea.) 5,630 LBS $ 5.00 $ 28,150.00 

54 21 - 30" AWWA Class F (545 lb. ea.) 11,450 LBS $ 5.00 $ 57,250.00 

55 20 - 24" AWWA Class F (384 lb. ea.) 7,680 LBS $ 4.50 $ 34,560.00 
--

56 10 - 16" AWWA ClassF(174 lb. ea.) 1,740 LBS $ 5.00 $ 8,700.00 

57 2 - 120" AWWA Class D (3558 lb. ea.) 7,120 LBS $ 3.50 $ 24,920.00 
- ------

-
Steel Air Chamber 8420 

-

58 46 ft. ID, Spherical air chamber 705,000 LBS $ 4.00 $ 2,820,000.00
- -----------

ASTM A 516 Grade 70 steel 
----- -- ----------

-------~~-- ------ -----------~ 

59 200 horsepower, 750 cfm air c.9!l2pressor,2]9_psig I LS $ 200,000.00 $ 200,000.00r- ~---- -------r------

r----r----- - .,,-------- ----- -- ----------~ 

- - -------------- -- ---- -------f--

f---__r---- --,,------------------------~-------,,-- ------- -----1----------~------ ------

--------- --~-- --- ----" ------ ------ ------ ----------

Sheet Subtotal = $ 5,429,665.00 

QUANTITIES PRICES 
BY CHECKED CHECKED 

BY <ill 
R Frisz R. Zelenka 6/5108 Jerry Zand r cZud", r;;( Z~ i{)z 

DATE PREPARED PEER REVIEW DATE PREPARED PEk{ktVIEW fl -!,n 
6-5-08 R Zelenka 615108 August 26, 2008 J,.W . uU1

ESTIMATE WORKSHEET 
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FEATURE: PROJECT: 
Wymer Pumping Plant and ReseNoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
ClDocuments and Settingslgzander\My Documents\)erry Z\2008 JWZ FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MPL Total Est - 200811081108 -

Mechanical Wymer - MPLTotal Est .xlslSununary IA - Yakima River 

f

~S ~<0 
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u << "

J------- ------1---- ----~----~ 

Mechanical 
I---  -~ 

----- 

60 Fire Suppression System: Consists of 8410 I L.S. $ 190,000_00 $ 190,000_00 
--

10 - Fire hose reels wi 100 feet of hose 
--~ --------~ 

20 - Portable hand-held 20 lb. extinguishers 
-~~--~ 

3 - Wheeled portable 125 lb. extinguishers 
- -~ 

55 - Sprinkler system discharge heads 

I - 4-inch deluge val v,:, electric actuated 

1 - Fire hydrant, dry type 
--~ 

I - Fire department siamese connection 
-~ 

1 - Fire pump, harz. split-case, 500 gpm @ 300 ft of hd 

10,000 Ibs. of sch. 40 carbon steel pipe and fittings 

I - Clean agent gas fire suppression system for 

4,500 ft"3 control room 
-

61 Unit Cooling Water System: Consists of 8410 I L.S. $ 280,000.00 $ 280,000.00 -

7 - Supply pumps, end-suction type, ISO gpm at 60 ft hd. 

-------~ 

2 - 8-inch automatic, self cleaning strainers 

4,000 Ibs. of type K copper tubing & fittings 

5,000 Ibs. of ductile iron, mechanical joint pipe & fittings 
- 

4,000 Ibs. of cast iron valving 

2 - Mechanical seal end-suction pumping units; 25 gpm 
-~ 

at 100 ft hd. 
-~ 

2 - 4-inch self-cleaning filters, 25 micron - 
- 

v 62 Compressed Air System: Consists of 8410 I L.S. $ 36,000.00 $ 36,000.00 

2 - 40 cfm @ 125 psi rotary screw air compressors 
-- 

I - 300 gal. carbon steel air receiver 

1 - 80 cfm air dryer 
1------+ -~ 

3,000~bs. of sch_ 40 carbon steel pipe, valves & fittings 
- - --t--- 

I-- ----  -----1--------------- 

63 Service Water System: Consists of 8410__ $ 40~~ $ 40,000.00 I------~- ~L.S. 
t----------~-

I - Service water pump, 75 gpm @ _~2Q!t. of hd. ______~~__ 
t---- ---  f-------~--- --~-----~--------

t-L-.. Hydropneu'!!<itic steel t~n!',300 gal. 
----  J------  1----------1------ ------  1-------------- 

1,500 Ibs._().f type K ..c~pper tubing,v_a!_\,~~ fittinE 
f----  --  r---------- f-- --------------~ 

)0 ~__~<:.rvice water rubber hos_e~_ I-inch dia., 50ft lengths ______ 
----  r------ -------~--- -------  1------ --- 

- ----,------------  ---,------,-~----------1-------1---------  --  --~ -------- 

c-------- 1----- ---- -----~~---~~---------- ----  -- ------  --------------1------- ----  ------  1--  ------

--  -- ----- -~~-,,-,,------~- ---- .. ----,,--~- ----  1---  -----  f-----------  ----~~---- ---------~ 

~. 

Sheet Subtotal = $ 546,000.00 

QUANTITIES PRICES 

BY: J. Grass 1R. Egan CHECKED CHECKED 
BY fll 

RIck Cbnstensen Jerry Zande A:l,!lt-;r~ g/;3/08 
DATE PREPARED: PEER REVIEW DATE PREPARED PE~REVIEW 

4/27107. 6/16/08 August 11.2008 t~ 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MPL Total estll080808 

Mechanical Wymer - MPL Total Est .xlslSummary lA - YaklJ11a River 

f :;:
f-Z 
z::o '"<0 t:::
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
"-U << "

Mechanical (cont) -
-

64 Gravity Drainage System: Consists of 8410 I L.S_ $ 130,000.00 $ 130,000.00
----------

50 - Floor drains, cast iron, 4-inch 
----

25,000 Ibs. of cast iron hub & spigot, service weight 
----- ------- ----~ ---

soil pipe 

- -

65 Plant Unwatering System: Consists of 8410 I L.S. $ 180,000.00 $ 180,000.00 

2 - Vertical turbine type sump pump, 1000 gpm @ 50 ft hd 
- ~~ 

I - Drainage jet type drainage pump 

1,500 Ibs. of type K copper tube, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

, 66 Domestic Water and Sanitary Waste and Vent System: 8410 I L.S. $ 60,000.00 $ 60,000.00 

Consists of: 

4 - Water Closets 

2 - Urinal 
_.

4 - Lavatories wi faucets & accessories 
--

I - Duplex sewage ejector assembly 

2 - Drench shower and eye wash 

I - Water heater, 20 gallons, electric 

I - Janitor's service sink, 36" x 36" molded stone 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer and vent pipe 

800 Ibs. of type K copper tubing, valves & fittings 

67 20-ton Electric overhead traveling unit bay bridge crane, 8410 I L.S. $ 300,000.00 $ 300,000.00 / 

remote control, 56'-0" span; 30 ft. lift 

.68 20-ton Electric overhead traveling service bay bridge 8410 I L.S. $ 250,000.00 $ 250,000.00 

crane, remote control, 55'-0" span; 25 ft. lift 

-I-- - -
v 69 Electric passenger elevator: 8410 I L.S. $ 150,000.00 $ 150,000.00 

--~-- I--- --
Overhead, Geared traction type, Capacity =3500 pounds, 

-

1.'ravel = 43 feet, Landings = 4, Speed _= 200 ftlmin. 
--~--------

f-------- .,- f---- -

70 ~Ilmp waste oil skimmer assembly, _e~~~tric operated, 8410 I L.S. $ 15,000.00 $ 15,000.00 v 
- - --- ----------

wi 55 gallon collection drum 
I-----~- -- --

---f---- -- --~-------- ---,,--- --- ---~--- ------------

---~- ---~--------------~~ -- --~-- - - - ,,-,,-- ---
Sheet Subtotal = / $ 1,085,000.00 

QUANTITIES PRICES 
BY: J. Grass I A. Ritt I R. Egan CHECKED CHECKED 

BY !!1 
Rick Ouistensen Jerry r ;0J.II~ F/13/08 

DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIEW 

1)GM 4/27107. 61l6lO8 August 8. 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Stndy 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPL Total estll080808 

Mechanical Wymer - MPL Total Est .xlsjSummary lA - Yakima River 

E ::;;
E Z 
Z ;:,J ~:58 ,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
c..u « « "

Mechanical (cont) 
-,-- -~ 

--

71 Heating, Ventilating, and Air Conditioning System (HVAC) 8410 I L.S. $ 900,000.00 $ 900,000.00
-

for pumping plant building interior co~5sting of 
--

I 97-ft long by 57-ft wide by 50-ft high unit bay!_ 
-~ 

55-ft long by 57-ft wide by 82-ft high service bay and 
-

250-ft long by 25-ft wide by 12-ft high equipment gallery 
-,---~-

for a total pumping plant volume of 893,520 ftA 3 

HV AC system designed for: 

Outdoor summer design conditions: 100 degrees F 
f-----

dry bulb and 86 degrees F wet bulb 

Outdoor winter design conditions: minus 3.8 degree 

dry bulb 

Indoor plant summer design conditions: 90 degrees F 

Indoor plant winter freeze protection: 45 degrees F dry bulb 

Indoor control room, communication room and 

office: 74 degrees F cooling and 68 degrees F heating 
[-

HV AC equipment consists of: 

Central air handling units w/ hot water heating coils 

Hot water boilers, circulating pumps and appurtenances 

Office, control and communicating rooms air conditioning units 
-

Unit heaters - hot water type 

Electric fan forced wall heaters 

Stairwell ventilation fans 

Ducts - galvanized steel 

Fire and smoke dampers 
--

Backdraft dampers 

Centrifugal fans 

Propeller fans 

Register/grills/louvers 
--

Panel filters 
- -- --- -

Control system 
--

Copper tubing 
- ---- --

5,000 gallon propane tank and appurtenances 
---- - f--

Carbon steel gas piping comp()~ents 
-- ----~--- -------

---- -- 1--- ~-

t------- ----- -------- ---,,~,,-----~--- --------

------- ------- ------ -- - -----~----- ---------
, Sheet Subtotal = $ 900,000.00 

QUANTITIES PRICES 
BY: J. Grass / P. Schlein CHECKED 

BY ftJ CHECKED7r

Rick Chnstensen Jerry Zand J!4vR - t//3/~3
DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIEW 

4127107,6116,08 August 8, 2008 l)L--h 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J\2008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPL Total estl[080808 

Mechanical Wymer - MPL Total Est .xlslSummary IA - Yakima River 

f :2'f 2 
2::0 
<{o ~
->u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o..u <{ 

<{ 0.. 

Mechanical (cont) 
-

-

72 200 Kw diesel engine generator set with 500 gallon 8410 1 L.S. $ 110,000.00 $ 110,000.00 

fuel tank (assume ConVault tank) r-------.r-~'~-
._ ,-,,~-,-- --

I---- -

----

-~ - -~ 

_. 

~-

-- _. 

...~ -
~- -

r-----~r-

~--- C---~-- .-~ 

c------ -_._-
---_. . ----- --- ---------------

~~.-~..- ---

--- ----~--------------- ------ .,"

Sheet Subtotal = $ 110,000.00 ~ 

QUANTITIES PRICES 
BY: R. Christensen CHECKED CHECKED 

BY ~l 
John Grassl REgan Jerry Zand £ ~/l3log /L:1v//'7' 

DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIE'" 

4128/07,6116108 August 8, 2008 bcl"'
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP )ESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstlmateslBlack Rock-Wymer HMLIWymer MPL Total estl[080808 

Electrical Wymer - MPL Total Est .xlsjSull1mary lA - Yakima River 

f :2'f-Z 
Z::> ~<0 
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o.U << "

r-
15 kV Non-Segregated-Phase Bus (F&I) 8430 

73 ~5 kY, 3,000 amperes, outdoor type 300 FT $ 6,000.00 $ 1,800,000.00
C----~- -~---~ 

~.~~r-- ------------,--~-,---~,--~----

15 kV Metal-Clad Switchgear (F&I) 8430 _. 
74 Indoor metal-clad switchgear with following features: 1 EA $ 360,000_00 $ 360,000.00 

1--
15 kY, 3,()()0 ampere bus 

three 3,000 ampere vacuum power circuit breakers* 

two 1,200 ampere vacuum power circuit breakers* 

Plant Station-Service Equipment (F&I) 8430 
-

75 Indoor double-ended secondary unit substation with I EA $ 200,000.00 $ 200,000.00 

following features: 

~olts, 2,000 ampere main bus 

Two dry-type transformers 6_9 kY-480Y/277 Y, 1,500 KYA 

Two 480 Y power-circuit breakers, 2,000 amperes 

Six 480 Y power-circuit breakers, 800 amperes 

7.2 k V Motor Control Equipment (F&1) 8430 

76 NEMA I enclosure with following features: 1 EA $ 2,500,000.00 $ 2,500,000.00 

7.2 kY, 3,000 ampere bus 

Seven 400 ampere, class E2 full-voltage vacuum 

contactors 

Excitation equipment for 7 synchronous motors 

Motor Control Centers (F&I) 8430 
,. 77 480 volts, 3-phase with 800 ampere bus 2 EA $ 45,000.00 $ 90,000.00 

Five 20 inch wide sections wI following equipment: 

7 NEMA size 0 FYR contactors ** 
2 NEMA size 2 FYNR contactors *** 

----

~ee 100 A, 3-pole molded-case circuit breakers 
-- -

J-

---~--
- -----

~---------~---J-~--

* Continu<:J~~_cuITent rating ------

** FYR - Full-voltage reversing 
- ~-------------~------

*_~*_£'>'~__-Full-voltage non-reversing 
~----

--~--1-- ---~ -'''-----------,,- ---- ----
~. 

Sheet Subtotal = $ 4,950,000.00 

QUANTITIES PRICES . 
BY CHECKED 

BY .J11 
Mike Schuh Lisa Gamuciello Jerry Zand c;~hir- e/13/Ci? 
DATE PREPARED PEERREVmW DATE PREPARED PEERREVmW 

May 28. 2008 George Girgis August 8. 2008 "t)L-0 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total estll080808 

Electrical Wymer - MPL Total Est _xlslSummary I A Yakima River 

;;: f-~ 
z:o 
«0 ~
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0..0 « « "

~- --~-----

78 Distribution Panelboards (F&I) 8430 
- -

/ a 480 volts, 3-phase with 800 ampere bus & 4 EA $ 7,000.00 $ 28,000.00 

main circuit breaker 

~-~ --- -- --------------- ---------- - -
b 208Y1l20, 3-phase with 225 ampere bus & 3 EA $ 3,000.00 $ 9,000.00 

main circuit breaker 

79 Lighting & Distribution Transformer (F &1) 8430 

75 kVA, 480-208Y1l20 volt, dry type 3 EA $ 18,000.00 $ 54,000.00 

Building Lighting System (F&1) 8430 

Interior luminaires: 

80 High bay, high-pressure sodium, 400 W, 208 V 14 EA $ 1,400.00 $ 19,600.00 

81 4 foot, 2 lamp, 120 V fluorescent fixtures 40 EA $ 220.00 $ 8,800.00 " 

82 Exterior luminaires: 

High-pressure sodium, wall mounted, outdoor 12 EA $ 420.00 $ 5,040.00 

70 watt, 120 volt 

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

AssumJ>tions: ___ r--
Redundant power transformers in switchyard 

Split motor bus with tie breaker 
-1- --1---------- -

~ ----------- -- --

r----------- ------ --- f---

1-- -------- --- I----

f------------- ------ ------------- - --------- --~---

--- ----------- ----~------ ------1-- -------

~- -~----- ---------- ---- ---- / Sheet Subtotal = $ 124,440.00 

QUANTITIES PRICES 
BY CHECKED CHECKED BY ¢11 
Mike Schuh Lisa GamucleJlo Jerry Zand At;!o/~ 8'//3/{/S 
DATE PREPARED PEER REVIEW !DATE PREPARED PEERREV&W 

May 28, 2008 George G'flPS August 8, 2008 '> Cl-"'
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Switchyard and Transmission Line WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:\2008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPL Total 

Civil/Structural est\[080808 - Wymer - MPL Total Est .xlslSummary IA - Yakima River 

..... 
..... z alz::o 
-<0 t::
..Ju DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u -<-< "

,--- --------~-- -

CIVIUSTRUCTURAL 8120 

I Excavation (Common) 1,005 CY $ 19.00 $ 19,095.00 

-

2 Structural Concrete 120 CY $ 1,000.00 $ 120,000.00
--- -

(Switchyard foundations and pullboxes) 

3 Concrete Reinforcement 15,310 LBS $ 1.60 $ 24,496.00 

4 Compacting Backrill about Structures 790 CY $ 13_00 $ 10,270.00 

5 Switchyard Steel Structures 35,800 LBS $ 5.00 $ 179,000.00 

/ 6 Gravel Surfacing - 6-inch thick 2,045 SY $ 12.00 $ 24,540.00 

7 Oil-Spill Containment System I LS $ 34,000.00 $ 34,000.00 

Geotextile fabric 4,255 SF (12 oz per sq yard, 110 mils non-woven) 

Geomembrane liner: 2,130 SF (30 Mils XR-5 Seaman Corporation) 

Geocel: 1,635 SF (8" deep "enviro grid" polymeric cellular confinement system) 

Piping: 140 LF (6" Dia_ Schedule 80 PVC pipe perforated) 

Piping: 3 EA (6" Dia. Schedule 80 PVC "L") 

Piping: lEA (12" Dia. 3'-2" long Schedule 80 PVC Cap) 

Piping: 3 LF (12" Dia. Schedule 80 PVC perforated pipe) 

Preservative-Treated Lumber: 75 LF (2"x4") 

Expansion Anchors (Stainless steel 3/8" x 5" drilled in cone): 84 EA 

Excavation: Included in excavation for structures 

Uncompacted crushed aggregate: 135 CY (ASTM C33 Size No 4, I 112" to 3/4") 

/ 8 Graveliill for Switchyard Foundations (Compacted) 65 CY $ 50.00 $ 3,250.00 

---

9 5-Inch PVC Schedule 80 Conduit (CIP Power Duct Bank) 115 LF $ 200.00 $ 23,000.00 

Includes: 

115 LF of 1.5' tall x 2.33' wide concrete CIP 
t-- ---~-~--

15 CY of concrete 

1970 Ibs of reinforcement 
- -------- -

, 10 7-foot Chain link fence 400 LF $ 33.00 13,200.00 
---~----~-- -- - ---- ---------- ~-

t---- 1----- ------------- - --- ---,,-~,----- -------- -------
Sheet Subtotal == $ 450,851.00 ./ 

QUANTITIES PRICES 

BY CHECKED CHECKED 
BY "f!l 

Brian Goplen DlCk laFond Jerry Z' er #1/~..L- gJ;;/o8 
DATE PREPARED PEER REVIEW DATE PREPARED PEE~EVIEfv 
April 26,2007 Dick laFond August 8, 2008 GM. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -  -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Switch yard and Transmission Line WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
1:\2008 JWZ EstimateslBlack Rock-Wymer H:I-1L1Wymer MPL Total 

Electrical estl[080808 - Wymer - MPL Total Est .xlsjSuffimary IA - Yakima River 

I-
I-Z ill
z~ 
« 0 t: DESCRIF'TION CODE QUANTITY UNrr UNIT PRICE AMOUNT-'u ><o.u « « 0. 

-~--

ELECTRICAL 

---

Sw!tchyard 
f- -

Furnish and Install: 
- ---r------- -~ ~--~~---

II Oil-filled, conservator-type pow.er transformer -68440 2 EA $ 990,000_00 $ 1,980,000.00 

20/26.66/33.33 MVA OA/FA/FA; 115-6.9kV, 3-phase 
-

/ 12 115~~V disconnect switches, 1200 amp, 3-phase -68440 4 EA $ 32,000.00 $ 128,000.00 

13 115-kV circuit breakers, 1200 amp, 31.5-kA Int, -68440 2 EA $ 140,000.00 $ 280,000.00 

3-phase, dead-tank, SF6 type 

14 115-kY oil-filled voltage transformers -68440 3 EA $ 19,000.00 $ 57,000.00 

15 115-kY oil-filled 1200:5 MR current transformers -68440 3 EA $ 18,000.00 $ 54,000.00 

16 Construct Transmission Line -68440 5 MILES $ 500,000.00 $ 2,500,000.00
-

-
lI5-kY, steel single-pole towers, 556.5 AWG, 

2617 ACSR conductor 

-

--

-----~~--,---~~---- ---

---~--.-- ---

-----~--~~--------~~--------~--- ~- ------~c------- -

~--- -- -----~~--------~~------~------ c-- --~~-

r------ ----- ---~~~------ -----~-- - ---~~,,------~ ~--

r-----[----- -------~------~~--- ---------------------~ 1--- ---~-- ----~-

[----- --------------~-----~-------~~----,,--- --------- - -------~-

---- -- -----~--~--~------ ~~----" -~ -------- 1------ ------~~-- --~- ------

~----- -~r-- -- -- ------ --~------ ------------------ - ---~-----~- ~----~- ---------- ---

-------~- -_. --~---------~-----------,,----~--- ----------,,-- --- --------~- -----------~- - ----~~--- -------

Sheet Subtotal = $ 4,999,000.00 / 

QUANTITIES PRICES 
BY CHECKED BY CHECKED Jf*;/ 
Doug Crawford LIsa Gamuclello Dan Mar Mf/r~ '6/13/08 
DATE PREPARED PEERREVrnW DATE PREPARED PEE':)~W 
May 28,2008 George GirglS August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
L:llJocuments an I :'eltlllgslgzanderlMy vocumentsVerry LI"lNO J WL 

FILE: 
EstimateslBlack Rock-Wymer HMLIWymer MPL Total Est - 20081[082508

Civil/Structural Wymer - MPL Total Est _xlsJDischarge (28-33) 

.... :E 
~~ _0 E
...JU DESCRIPTION > CODE QUANTITY UNIT UNIT PRICE AMOUNT
0., U << 0., 

Discharge Line 

Discharge line quantities are from PP yard to outlet. 

Discharge line piping through dam covered by 8410 

Discharge line outlet: EI. 1610, right abutment 

Earthwork 

I Clearing and Grubbing (150 ft wide along discharge line) 8140 76,000 SY $ 0.80 $ 60,800.00 

(150 ft wide along discharge line, includes under dam) 

Earthwork for Discharge Pipe 

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 - Payline Quantities - Vertical Trench Walls 

Common Excavation for pipe 8140 10,000 CY 

Rock Excavation for pipe - (drill and shoot) 8140 31,000 CY 

Backfill for pipe 8140 26,000 CY 

Soil Cement Slurry (CLSM) 8140 5,000 CY 

Alternative 2 - Takeoff Quantities  1-112:1 Trench Walls 

2 Common Excavation for pipe 8140 39,000 CY $ 4.00 $ 156,000.00 

3 Rock Excavation for pipe - (drill and shoot) 8140 117,000 CY $ 18.00 $ 2,106,000.00 

4 Backfill for pipe 8140 136,000 CY $ 4.00 $ 544,000.00 

5 Soil Cement Slurry (CLSM) 8140 12,000 CY $ 80.00 960,000.00 ~-

Earthwork for Conduit under dam - 112:1 Trench Walls 

6 Common Excavation for conduit 8140 4,000 CY $ 11.00 $ 44,000.00 

7 Rock Excavation for conduit - (drill and shoot) 8140 35,000 CY $ 25.00 $ 875,000.00
--------'-

8 Mass Concrete backfill 8140 31,000 CY $ 540.00 $ 16,740,000.00 

(See Access Conduit for conduit lining) 

96-inch Diameter Steel Pipe - ASTM A139 Gr C 

9 (Mortar lined wi flexible coating)
--f-- c--------------

10 96 pipe thickness = 0.4375 (456 Iblft steel weight) 8140 2,280 LF $ 1,030.00 $ 2,348,400.00 

II 96 pipe thickness = 0.5000 ( 5211b/ft steel weight) 8140 500 LF $ 1,170.00 $ 585,000.00- - --

12 96 pipe thickness = 0.5625 (587 Ib/ft steel weight) 8140 300 LF $ 1,300.00 $ 390,000.00
. --~ -~~----

13 96 pipe thickness = 0.625 (652 Ib/ft steel weight) 8140 300 LF $ 1,500.00 $ 450,000.00-' ..---_. -~--. _ ..-"

14 96 pipe~ickness = 0~6875 ( 718 Iblft s~eel_~eight) 8140 400 LF $ 1,600.00 $ 640,000.00
-.~ C--------' .---~---.---

15 96 pipe thickness = 0.75 (784 Ib/ft steel weight) 8140 400 LF $ 1,800.00 $ 720,000.00 
-- ~- - --f-------f- .._------ 1-------

1--- .._----- -1-.----. -----_. 1-.-.-----..-

1--'- ---- ---~--- .. _--_. -----~-I-. ---_....._- -_._.-_. -

16 Cathodic protectl()21 for pipelin~~._____________. 8140 1 LS $ 57,000.00 $ 57,000.00
----- ----------~- ------_.._-_.

96"x96"x96" Tee for buried manhole 8140 I EA $ 100,000.00 $ 100,000.00-_._-_. -_..._._.. (--_.. _---_.---------_ .. ._ .._ _..__._._-
~--.- .._---""-- ~---- .. 

~-.. -----~----~-----------------~-------
_.. ...- ----- _.-"

Sheet Subtotal = $ 26,776,200.00 

QUANTITIES PRICES 

BY CHECKED 
BY .f.IJ: CHECKlm ~~ 

Anne Pavol Kevin Atwater Jerry Zan r c:2t:z, ~;., <i/cS Ji'8 
DATE PREPARED PEER REVIEW DATE PREPARED PEEIhlmD- Pn DlJt\June 16,2008 Tedd Calhoun August 25, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:12oo8 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPL Total 

Civil/Structural estl[080808 - Wymer - MPL Total Est _xlsJSummary IA - Yakima River 

;:;0 
::;:::;: 

:;: 5 "'I: 
.JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
"-<U ..:..: "-< 

1-

SHS2! Detour for open cut discharge line 

17 Rem_~~e_.<I~d Replace Concrete Asphalt on SH821 8140 135 ton $ 100.00 $ 13,500.00 
-

18 Remove and Replace Aggregate base on SH821 8140 250 ton $ 45.00 $ 11,250.00
1---

19 Compacted Embankment 8140 6,900 CY $ 16.00 $ 110,400.00 
---

20 Concrete Asphalt for detour 8140 630 ton $ 90.00 $ 56,700.00 

21 Aggregate base for detour 8140 1,150 ton $ 45.00 $ 51,750.00 r--
22 Concrete Jersey Barriers 8140 200 LF $ 90.00 $ 18,000.00 

23 Detour sign age 8140 I LS $ 63,000.00 $ 63,000.00 

24 Detour removal 8140 1 LS $ 36,000.00 $ 36,000.00 

Discharge Line Outlet Structure 

25 Excavation of common materials for structures (2: 1) 8140 960 CY $ 14.00 $ 13,440.00 

26 Backfill (2: I) 8140 700 CY $ 13.00 $ 9,100.00 

27 Compacted Backfill (2: I) 8140 700 CY $ 9.00 $ 6,300.00 -
28 Embankment 8140 790 CY $ 14.00 $ 11,060.00 

29 Compacted Embankment 8140 790 CY $ 6.00 $ 4,740.00 

30 Riprap (d50=24") (120Ib/cf) 8140 1,100 TONS $ 63.00 $ 69,300.00 . 

31 Riprap Bedding (130 Ib/cf) 8140 450 TONS $ 45.00 $ 20,250.00 

32 Furnish, form, and place reinforced concrete 8140 240 CY $ 900.00 $ 216,000.00 

33 Furnish and place concrete reinforcement. 8140 29,000 LBS $ 1.60 $ 46,400.00 

Assume 120 #/CY 

34 Furnish and handle cement (.282T/CY) 8140 60 TONS $ 180.00 $ 10,800.00 

Discharge Line Outlet Chute 

35 Excavation of common materials for structures (2: I) 8140 16,000 CY $ 7.00 $ 112,000.00 '" 
36 Backfill (2: I) 8140 3,600 CY $ 12.00 $ 43,200.00 

37 Compacted Backfill (2: 1) 8140 3,600 CY $ 7.00 $ 25,200.00 

38 Embankment (chute crosses swale) 8140 44,000 CY $ 8.00 $ 352,000.00 -
39 ~pacted Embankment (chute crosses swale) 8140 44,000 CY $ 3.00 $ 132,000.00 

-- -

40 Riprap (d50=24") (120Ib/ef) 8140 8,300 TONS $ 57.00 $ 473,100~22.. / 
,---~---

41 Riprap Bedding (130 Ib/cf) 8140 3,700 TONS $ 41.00 $ 151,700.00 
/ 

42 Furnish, form, and place reinforced concrete 8140 1,550 CY $ 720.00 $ 1,116,000.00 
------ -

43 Furnis~an~_place concrete reinforcement. 8140 185,000 LBS $ 1.60 $ 296,000.00 / 
---

Assume 120 #/CYr--------- - ---- ---,~---- --- --

44 Furnish ~nd handle cement (.282T/CY) 8140 430 TONS $ 150.00 $ 64,500.00 
-- - - -

- ------ --~--- - - ---'''---- - ---~- -------

~---- --- -~------ ------ -
Sheet Subtotal = $ 3,533,690.00 " 

QUANTITIES PRICES 
BY aIECKED BY ~J CHECK~ 
Anne Pavol Joe Gemperline/ K_ A. Sayer Jerry Zan 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

May 1,2007 David K Edwards August 8, 2008 1)U"
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Discharge Line WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Access conduit REGION PN PRICE LEVEL: Apr-07 
C:lJ)ocuments and SettmgslgzanderlMy lJocumentsVerry ZIL()()~ JWL 

FILE: 
EstimateslBlack Rock-Wymer HMLIWymer MPL Total Est - 20081[081108

Civil Wymer - MPL Towl Est ,xlsjSummary lA - Yakima River 

;;: 
w ~~ t:: DESCRIPTION CODE QUANTITY UNIT UNrr PRICE AMOUNT-' u >

0. U ~ 
~ a. 

1---' -

45 Concrete 8130 

-

Concrete in access house (18 x 18 x 1 foot walls) 60 CY $ 1,000.00 $ 60,000.00 / 
- --~--

Concrete in access shaft (H =10') 50 CY $ 1,000.00 $ 50,000.00 
---

Concrete in Gate Chamber (20 ft dia.) 210 CY $ 900.00 $ 189,000.00 

Concrete in access conduit (L =440 ) 1,980 CY $ 800.00 $ 1,584,000.00- , 

Concrete in pipe saddles 35 CY $ 1,100.00 $ 38,500.00 
-----_. 

(concrete total) 2,335 
--~-

46 Furnish and place concrete reinforcement. 

Assume 150 #/CY 350,000 LBS $ 1.60 $ 560,000.00
---

47 Furnish and handle cement (.282T/CY) 660 TONS $ 150.00 $ 99,000.00 
-

48 Waste Excess Material from Discharge & Road Exc near Dam 

Assume local waste at dam. 
-

Quantities include 1I2 discharge, Outlet Chute, Access Roads. 

Waste rock excavation 8120 116,000 CY $ 8.00 $ 928,000.00 

Waste common material 8120 0 CY 

--

49 Borrow Material for Discharge & Access Roads near Dam 

Assume 1 way haul of 2 miles. 

Quantities include 1I2 discharge, Outlet Chute, Access Roads. 

Borrow Riprap 8120 0 CY 

Borrow Common 8120 93,000 CY $ 7.00 $ 651,000.00 
-

---~- -

-~-- -

._._-- --- ,,- ,,-- ------ -

-'" ------ -_. - -

- ._-_._ ----------- -- -

1----- - -~------~--------------~ ---------- - --- --,------1---'-----'----

- , --------_.. - ._.-,--------r' 
1-------r----- ---------~--, ----..----- - ------, -----r----'-,-,-  , -

,,- ----- -------- -----,,----- ._--- ---- ,,--------- ---

c--- ,--~------------"'-,,---,-~-- ---- -------- ------ -----r----- ~------ -,- -- - ,-------- ---- ------------,-" 

~- ~-- - f--------- ------,-- ,--~- - ---- -

Sheet Subtotal = $ 4,159,500.00 / 

QUANTITIES PRICES 
BY CHECKED CHECKE¥ BY J::t J 
Doug Stanton (8130), Dick laFond (8120) Jason Schneider (8130), Brian Goplen (8 I20) Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PE~~W 
June 16, 2008 August II, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
1:12008 1WZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total 

Mechanical estll080808 - Wymer - MPL Total Est .xlsjSummary lA - Yakima River 

;:;0 
tj ~~ 

-l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0.. U <t: 

<t: 0.. 

---

Mechanical 

50 Heating and Ventilating System for Discharge 8410 I LS. $ 67,500.00 $ 67,500.00 
---I--

Line Valve Access Tunnel: 

Consists of: 

2 - Electric unit heater; 7.5 kw 
- -

I - Centrifugal fan; 750 cfm 

I - Propeller fan; 2400 cfm 

I - Axial fan: 5,000 cfm 

550 ft. Oval steel duct; 38-inch x 16-inch; galvanized r--
2 - Control damper; 6O-inch by 60-inch; motor-operated 

2 - Control damper; 32-inch by 32-inch; motor-operated 

2 - 6O-inch by 60-inch stationary louver 
r---

2 - 32-inch by 32-inch stationary louver 

51 Ventilating System for Flowmeter Vault: 8410 I LS. $ 5,400.00 $ 5,400.00 

Consists of: 

I - Centrifugal fan, 450 cfm 

25 ft. carbon steel pipe and fittings, 8-inch dia., galv. 

52 Ventilating System for Air Chamber 8410 I LS. $ 22,500.00 $ 22,500.00 

Structure: 

Consists of: 

I - Centrifugal fan, 4000 cfm 

50 ft. carbon steel pipe and fittings, 18-inch dia., galv. 

53 Ultrasonic flowmeter, 2-path 8410 I LS. $ 90,000.00 $ 90,000.00 

54 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 39,000 LBS $ 5.00 $ 195,000.00 

and guides above frame (steel) 
1-- - ----

[-------- -r---
f-- - .

- ----_. 

--~- -- r-----------~~~ 
----_._ --~- -.-.-.-~ ~----,,---,,--- ------

----~---~------- ._ ------

---------_. -~.- -~-- ---~ 

Sheet Subtotal = $ 380,400.00 { 

QUANTITIES PRICES 
BY; J. Grassl P. Schlein CHECKED BY CHECKE11f

R. Christensen Rick Christensen Dan Mar ~ 
DATE PREPARED: PEER REVIEW DATE PREPARED PE~REVIEW 

L---J---. 
4/28107, 6116108 August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:12oo8 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPL Total 

Mechanical estl[080808 - Wymer ~ MPL Total Est .xls)Summary lA ~ Yakima River 

::;: ~§ 
«: 0 b 
...l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o.U «:«: 0.. 

Mechanical 

Discharge/Isolation Valve 

55 96-inch dia. Motor-operated Slide gate 

( for Discharge manifold outlet into the 

reservoir. Pressure on downstream side of gate) 

Differential head = 132 feet 

Slide gate frame, slide, and stem: 25,000 # 

Motor operator: 1,800 # 8420 26,800 LBS $ 8.00 $ 214,400.00 

Steel Pipe: Sta. 49+00 to Sta. 53+70 (End of Discharge Pipe) 

56 96-inch !D, 3/8-inch wall, 386 lblft 8420 470 LF $ 900.00 $ 423,000.00 

57 14-inch OD steel pipe for filling line 

(1I4-inch wall, 38 lb per lin. ft.) 8420 20 LF $ 90.00 $ 1,800.00 

Valves 
-~---------- - ~-,---~ 

_.__ . 

58 A WWA Class 150, manually operated butterfly valves (for filling line): 

2 -14" Diameter valves, 400 lbs. per valve. 8420 800 LBS $ 14.00 $ 11,200.00 

- -~----------~~.~--~.--~ 

i-----~ --,--~---- ~-r-----~--

~~~~---~-~.---~---~-~--.--~--------~-- ~~ ~~ 

-~~ ~~----~--~-~ 

----------~-----,--,-------~~ 

r--~ ---------~---,- -~------

~.- ,~----~-~- ----- -~ 

Sheet Subtotal = $ 650,400.00 J 

QUANTITIES PRICES 
BY LiIECKED CHECKED 

BY ~l 
R. Frisz 615108 R. Zelenka 615108 Jerry Zand 1't 

DATE PREPARED PEER REVIEW DATE PREPARED PEV~EW 
June 4, 2008 R. Zelenka 615108 August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:l2oo8 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Tot"1 

Electrical estl[080808 - Wymer - MPL Total Est _xlsJSummary IA - Yakima River 

f :'" 
f 5 Ul 

~ 0 t: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT '-' u >

0.. u ~ 
~ 0.. 

--~ 

ELECTRICAL 

------~---- ---- ----- ----f-------- -
Access Shaft/Gate Chamber Structure 

------~-- --

Bldg Electrical Service Equipment (F&I) 8430 

59 Distribution panelboard, indoor type I EA $ 9,000.00 $ 9,000.00 
---- - ---~--- --~---

480 volts, 3-phase with 225 ampere bus 

--~ 

60 Transformer load center I EA $ 7,500.00 $ 7,500.00 

15 kVA, I-phase, 480-2401120 volt 
-

Combination Motor Starters (F&1) 8430 

61 NEMA size 2 reversing contactor, 480V, 3-phase I EA $ 4,500.00 $ 4,500_00 

480-120 volt control transformer 

NEMA type 4 enclosure 

Lighting System (F&I) 8430 
------------ -- -

62 120 volt, fluorescent NEMA type 4 fixtures for I LS $ 4,300.00 $ 4,300_00 

tower/gate chamber 

-~----

--~~ ----~ 

---------

----------~-

------

-

---1----- f--- --~ ~---~ I----~----~- --------

------------------- -r------ --~-~-- -

Assumptions: 
----~-- ---- --I---~----- ----------- --------------J--~-------~---

Bringing power to darn _~~~_unlisted items 

---,, ----------- ------------------ ------~~- --------- --------------- ----- 1-----

~- --~---- ---- --------------- ---- ------~ 

~---- - ----- ----------- ----------------~---- ----------- -----------------, ---------, ------------ - -

-- --,------------ --------- - ----~- ------ -
- ,-----~-----'''-~--- -- 1----------- ,---, - - ,------- ----,----,,-~------, 

Sheet Subtotal = $ 25,300.00 " 
QUANTITIES PRICES 

BY CHECKED BY CHECKED 1"". 
Mike Schuh Lisa Gamuciello Dan Mar ~ 
DATE PREPARED PEER REVIEW DATE PREPARED PEERREVlEW 

\)GM 
April 25, 2007 George Girgis August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 

FILE: J:12008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPL Total 
Dam Civil/Structural estl[080808 - Wymer - MPL Total Est .xls]Summary 1A - Yakima River 

:;: 

~ ~ "'t:: 
UNIT UNIT PRICE AMOUNT ..J U DESCRIYTION CODE QUANTITY >

'" U -<-< "

f--._

GENERAL SITEWORK 8312 
]---------_. --

Assume no clearing and grubbing required 

Assume road improvements and haul roads are 

part ofunlisted items 

DIVERSION & DEWATERING 8312 

Given shallow alluvium & narrow valley, dewatering 

assumed to be minor (part ofunlisted items) 

FOUNDATION EXCAVATION 

Assume common material stockpiled for reuse 

in misc. fill, haul roads, and similar 

Assume rock material stockpiled for use (zone 4) 

Stockpiles will be located within 112 mile ofdam 
, 1 Excavation, stripping, of darn foundation 8312 110,000 CY $ 2.00 $ 220,000.00 

Assume depth ofstripping 12 inches or less 

Assume stripping will be stockpiled for topsoil use 

2 Excavation, cornmon, for darn foundation 8312 1,900,000 CY $ 4.00 $ 7,600,000.00 

Assume about 25% ofvolume requires ripping 
----, 

Assume suitable materials will be 

stockpiledfor use as miscellaneous fill 

3 Excavation, rock, for darn foundation 8312 16,000 CY $ 21.00 $ 336,000.00 / 

Assume drill and blast in areas along plinth 

FOUNDATlON TREATMENT 

Includes mise. surface foundation treatment, 

consolidation grouting, and curtain grouting 

4 Slush grouting of foundation surface 8312 15,000 SF $ 5.00 $ 75,000.00 

Over assumed 25% ofplinth area 

5 Dental concrete 8312 2,000 CY $ 170.00 $ 340,000.00 
-

6 Furnish/place zone 2 sand filter on foundation 8312 20,000 CY $ 43.00 $ 860,000.00 

Over assumed /0% ofarea between uls toe and axis 
1--'_--1-----

ASSlll1l~-ft thickness above & below zone 3 
- f-- --

7 Furnish/place zone 3 gravel drain on foundation 8312 20,000 CY $ 34.00 $ 680,000.00
f------ t---

___s...ef',veen_the~q}1!.2fi:.~~ersin a 3-ft thickness - ------- -

J--------- ---_. ------

----,--~--~--,-,----- -- ---------------- 1--

]-------_..  ---------- _. f------. -~--

.-------------------- -1---- ._---
Sheet Subtotal = $ 10,111,000.00 , 

QUANTITIES PRICES 

BY CHECKED BY #1 CHEC~ 
Chris Strickland Bill Engemoen Jerry Zande 

DATE PREPARED PEER REVIEW DATE PREPARED PED~W 
June 12, 2008 Bill Engemoen August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr~07 

FILE: 
J:12008 JWZ Estimate51Black Rock~Wymer HMLIWymer MPLTotal 

Dam Civil/Structural e5tll080808 ~ Wymer ~ MPL Total Est .xlsjSummary IA ~ Yakima River 

::E 
f ~ 
~o "' !:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >c. u « 
<{ c. 

~~~-1----
FOUNDATION TREATMENT (continued) 

r---~ 

Consolidation Grouting of Foundation 

Generally limited to area beneath plinth 
f-------

8 Setups for drilling grout holes 8312 1,200 EA $ 90.00 $ 108,000.00 

Assume 2-inch dia. drilled on lO~{oot centers 

9 Drill grout holes 8312 36,000 LF $ 27.00 $ 972,000.00 / 

--,,-

Assume 2-inch dia. wllength= 30 feet 

10 Hookups to grout holes 8312 1,200 EA $ 51.00 $ 61,200.00 

11 Pressure grout 8312 72,000 CF $ 9.00 $ 648,000.00 

Assume grouting process only minus cement 

Assume 2 CF per I LF ofhole 

12 Furnish and handle cement for pressure grouting 8312 72,000 BAGS $ 9.00 $ 648,000.00 

Assume I bag per CF 

Curtain Grouting of Foundation 
-

Three-row curtain beneath plinth 

13 Setups for drilling grout holes 8312 1,200 EA $ 90.00 $ 108,000.00 

Assume 3 rows of2-inch dia.on 10ft centers 

14 Drill grout holes 8312 180,000 LF $ 27.00 $ 4,860,000.00 
---;-

Assume 2-inch dia. wllengthfrom 75 to 225 feet, 

with average of 150{eet 

15 Hookups to grout holes 8312 1,200 EA $ 54.00 $ 64,800.00 
1---

16 Pressure grout 8312 360,000 CF $ 9.00 $ 3,240,000.00 
I-----~ 

Assume grouting proc:ess only minus cement 

Assume 2 CF per I LF ofhole-
17 Furnish and handle cement f~LPEessure grouting 8312 360,000 BAGS $ 9.00 $ 3,240,000.00 

-
- f---~ 

--~~ 

--~--~- f-- --~-

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

--~----- - ---------, - -------"----,,----,, 

--~------- ~-

---------~--- --- -~ ----- ------ --~ ------ --------- --~ 
._

---------------- ------ ~----

----- ----- ---- - -~---- .~ ~ ----,,---- -- ---- _._ ~-~--~~.-.-

~--- ---- ------ ---'''~-- ~-

Sheet Subtotal = / $ 13,950,000.00 

QUANTITIES PRICES 

BY CHECKED 
BY 1J.1 CHE~ 

Chris Strickland Bill Engemoen Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PE{)~W 
June 12. 2008 Bill Engemoen August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPL Total 

Dam Civil/Structural est\[080808 - Wymer - MPL Total Est .xls)Summary lA - Yakima River 

.... !;: ::E w 
~5 t: 

;r. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u "-u << "

-

EMBANKMENT CONSTRUCTION 

Items are set up as furnish and place, which would -
include purchasing from commercial sites, 

processing onsite, development ofquarry, or 
-~-- ---

transporting from stockpiles of required excavation 

-
18 Furnish and place zone I 8312 250,000 CY $ 9.00 $ 2,250,000.00 

Consists ofselected impervious soils stockpiled 
-- -

from reqd exc within 112 mile ofdam 

Compaction to 6-inch lifts by tamping roller 

19 Furnish and place zone 2 filter , 8312 325,000 CY $ 34.00 $ 11,050,000.00 

Sand/gravel material processed commercially 

or developed onsite 

Ifcommercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 
c------------- - -

Assume 12-foot horizontal width 

20 Furnish and place zone 3 drain 8312 330,000 CY $ 33_00 $ 10,890,000.00 ~ 

Gravel/cobble material proces.yed commercially or 

developed omite 
-

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Assume 12-/00t horizontal width 

21 Furnish and place zone 4 rockfill 8312 10,725,000 CY $ 8.00 $ 85,800,000.00 

Developedfrom basalt ridges surrounding reservoir 

Assume average 2-mile haul to dam 

Rock sizes up to 3-/00t 

Compacted in 3-ft layers by vibratory steel drum 

22 Furnish and place miscellaneous fill 8312 1,600,000 CY $ 5_60 $ 8,960,000.00 

Comes from stockpiles of required excavation 
-------- - -

within 112 mile ofdam 

Generally consists (~f!f~avel!L!()i!s__ 
1--

___r:;ompacted in 2-fl layers by vibratory steel drum - -- -------------- --------------

------.----- - i-

f----- --;-- -------------- - --

I-- ------_._------ -------------------------------------~---- ------ -------

c----- --- ~----- -- ------~ -------~----- - --

------ ------- -~ - , ---~--~,----,--------------~,- r-------
- ------ ,~- --,,--- ,,- - -- -----------

Sheet Subtotal = $ 118,950,000.00 

QUANTITIES PRICES 
BY CHECKED 

BY f+l CHECKE1Y' 

Chris Strickland Bill Engemoen Jerry Zande 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 12, 2008 Bill Engemoen August 8, 2008 \)l.J-'
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
C:\Documents and Setungslgzander\My Documents\Terry ZI2()()~ JWZ FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MPL Total Est - 200811081108

Dam Civil/Structural Wymer - MPL Total Est .xlsjSummary IA - Yakima River 

:;: 
OJ ~~ t:: 

DESCRWfION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >a, U «:«: P.. 

~- - _. ..~ 

CONCRETE FACE & PLINTH CONSTRUCTION 

-
Plinth 

Typical thickness will be 1.5 feet 

Width will range from 10 to 45 feet, assume 15ft 

Grouted anchors may be needed in poor rock areas 

23 Furnish and place reinforced concrete in plinth 8312 3,400 CY $ 440.00 $ 1,496,000.00 

24 Furnish and place concrete reinforcement (lOO#/CY) 8312 340,000 LBS $ 1.60 $ 544,000.00 

25 Furnish and handle cement for concrete (.282T/CY) 8312 1,000 TONS $ 110.00 $ 110,000.00 

26 Furnish and install grouted anchors 8312 86,000 LF $ 23.00 $ 1,978,000.00 

Assume 1-inch diameter rebar grouted into rock 

Assume 15-/001 lengths 

Concrete Deck 

Thickness will average 1.5 feet 

Adjacent panels will have waterstops and dowels 

Concrete paved on 1.5: 1 upstream face ofdam 

27 Furnish and place reinforced concrete in deck 8312 100,000 CY 400.00 $ 40,000,000.00 ~-
28 Furnish and place concrete reinforcement (lOO#/CY) 8312 10,000,000 LBS $ 1.60 $ 16,000,000.00 

--I---. 

29 Furnish and handle cement for concrete (.282T/CY) 8312 28,000 TONS $ 110.00 $ 3,080,000.00 

MISCELLANEOUS 

Instrumentation 

Assume part ofunlisted items 
~~-r-- I-

.-- _. 

Toe Drains 
t--~--_. 

Assume part ofunlisted items 
1---- -~- -.-.---.-~--. 

1-- --~--- --~.--.- I---'~-------.' ---

Site cleanup a!lfl relandscaping 
f------~ -- .. r-

Assume part ofunlistec£i!!!'"!!.__. -------- _.__... '--.~.--~-.-.~ f------

~~ --~- ---------------,,------ -
------ .....~~~.---~.-~.--~.. .-~- I---.--~-- ---~ - ._--

- ... 1---'-' ---------~-,,---- --- -------- - .--~ 

----- ..~ 
------~-----" -------- ------""- ~--~---- ---

/ Sheet Subtotal = $ 63,208,000.00 

QUANTITIES PRICES 
BY CHECKED BY f4] OlEC1t
Chris Strickland Bill Engemoen Jerry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 12,2008 Bill Engemoen August 11, 2008 pL.-M 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 38 - -- OF  59 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
C:\Documents and SetUngslgzanderlMy DocumentsIJerry Z12008 J W L FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MPL Total Est - 20081[081108

Dike Civil/Structural Wymer - MPL Total Est .xls)Summary IA - Yakima River 

;;: ~ w ~::o 
<0 t:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >s::~ << "

GENERAL SITEWORK 
-~- ._

Assume no clearing and grubbing required 
-

Assume road improvements and haul roads are 

part ofunlisted items 

~-

DIVERSION & DEWATERING 

Assume groundwater is below excavation 

Assume natural stream beds in area are dry 
- ---

FOUNDATION EXCAVATION 

Assume common material stockpiledfor reuse 

Assume rock material stockpiled for reuse 

Stockpiles will be located within 112 mile ofdam 

30 Excavation, stripping, of dam foundation 8312 45,000 CY $ 3.60 $ 162,000.00 

Assume depth ofstripping 12 inches or less 

Assume stripping will be stockpiled for topsoil use 

31 Excavation, common, for dam foundation 8312 580,000 CY $ 4.30 $ 2,494,000.00 

Assume about 25% ofvolume requires ripping 
-

Assume suitable materials will be stockpiled 

for use as miscellaneous fill 

32 Excavation, rock, for dam foundation 8312 2,000 CY $ 43.00 $ 86,000.00 

Assume drill and blast in random locations 

FOUNDATION TREATMENT 

Includes mise. foundation sUiface treatment, 

consolidation grouting, and curtain grouting 

-

Miscellaneous Foundation Areas 
r---- --- ~-

Applied in areas ofpoor quality rock 
f--- -~----------

33 Slush grouting of foundation surface 8312 24,000 SF $ 5.00 $ 120,000.00 / 

Over assumed 20% ofarea beneath zone 1 
1-- -~---

, 34 Dental concrete 8312 2,000 CY $ 180.00 $ 360,000.00 
----- --~--------

35 Furnish/place zone 2 sand filter on~':I~~.ation ____ 8312 8,000 CY $ 45.00 $ 360,000.00 
---------

Over 10% ofarea between zone 1 and dis toe 
- ~- ----~---------

Assume a 3-ft thickness above f!'2d_~eJ!!lI!_Z!!~f! 3 
'-- ,,---

36 FUJ11ishlY~~<: zone 3 gravel drain on foundation 8312 8,000 CY $ 34.00 $ 272,000.00 
-----------------

Between the zone 2 filters in a_!_{~0i~~~'2l!ss 
-~~- -------- ------------

---- ---------~------- ---~- -----~~~ --- - --- -------~~--

~--r--~ ~---------- -------- ,,------~------ -------------- ~- -~- -------- ----- ----------

Sheet Subtotal = $ 3,854,000.00 

QUANTITIES PRICES 

BY CHECKED BY -tty CHECKED? 

Chris Strickland Bill Engemoen Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 
l)~k 

June 12, 2008 Bill Engemoen August II, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 39- OF ---59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
L:\Uocumenls and ettlOgslgzanderlMy DocumentsVerry LlLtJU~ JWL FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MPL Total Est - 20081[082508 

Dike Civil/Structural Wymer - MPL Total Est .xlsJDam and Dike (34-41) 

... ;;: 

~8 "'t:: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT->u >

0.. U ~ 
~ 0.. 

FOUNDATION TREATMENT (continued) 

Consolidation Grouting of Foundation 

Generally limited to area beneath zone 1 

37 Setups for drilling grout holes 8312 1,600 EA $ 90.00 $ 144,000.00 

Assume 2-inch dia. drilled on lO-foot centers 

38 Drill grout holes 8312 48,000 LF $ 27.00 $ 1,296,000.00 

Assume 2-inch dia. wllength= 30 feet 

39 Hookups to grout holes 8312 1,600 EA $ 50.00 $ 80,000.00 

40 Pressure grout 8312 96,000 CF $ 9.00 $ 864,000.00 

Assume grouting process only minus cement 

Assume 2 CF per I LF ofhole 

41 Furnish and handle cement for pressure grouting 8312 96,000 BAGS $ 9.00 $ 864,000.00 

Assume I bag per CF 

Curtain Grouting of Foundation 

Three-row curtain beneath zone I 

42 Setups for drilling grout holes 8312 540 EA $ 85.00 $ 45,900.00 

Assume 2-rows of2-inch 4ia.on 10-ft centers 

43 Drill grout holes 8312 50,000 LF $ 27.00 $ 1,350,000.00 

Assume 2-inch dia. wllengthfrom 60 to 200 feet, 

with an average 0/90 feet 

44 Hookups to grout holes 8312 540 EA $ 51.00 $ 27,540.00 

45 Pressure grout 8312 100,000 CF $ 9.00 $ 900,000.00 

Assume grouting process only minus cement 

Assume 2 CF per 1 LF ofhole 

46 Furnish and handle cement for pressure grouting 8312 100,000 BAGS $ 9.00 $ 900,000.00 
1--

Assume I bag per CF 

--~ -----

~--- ------
------- ~----------

- ------ ----

---~ -- ----------------- ----
~---

_.r-- --------- - 1-------------f------ -

----r-- --------~-~--~-- ,,----- ------1-------- --

---- c------ ------------------------------.--------------- ----~-----.--- r-- --

1---- ~----- ------ - -- --------- - - -------

Sheet Subtotal = $ 6,471,440.00 

QUANTITIES PRICES 

BY CHECKED CHECKED BY <Pi] 
Chris Strickland Bill Engemoen Jerry Zande L2AlLU-.£-. 8;f ofc~ 
DATE PREPARED PEER REVIEW DATE PREPARED PEERfRE~ ~ 
June 12, 2008 Bill Engemoen August 25, 2008 I' bLJ.'\ 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:l2008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPL Total 

Dike Civil/Structural estll080808 - Wymer - MPL Total Est ~xlsJSummary IA - Yakima River 

f ::;: 
oJ ~~ I:: 

-lU DESCRU'TION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0. U « 

~ 0. 

-~~~~~ 

EMBANKMENT CONSTRUCTION 
~- -

Items are set up as furnish and place, which would 

include purchasing from commercial sites, 

processing onsite, development ofquarry, or 

transporting from stockpiles ofrequired excavation 

47 Furnish and place zone 1 core 8312 285,000 CY $ 12.00 $ 3,420,000.00 

Acquiredfrom source 3 miles from dam 

Compacted to 6-inch lifts by tamping roller 

48 Furnish alld place zone 2 filter 8312 210,000 CY $ 37.00 $ 7,770,000.00 

Sand/gravel material processed commercially 

or developed onsite 

If commercial, assume 18 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Assume 12-ft horizontal width 

Includes both an upstream and downstream zone 

49 Furnish and place zone 3 drain 8312 105,000 CY $ 36.00 $ 3,780,000.00 

Gravel/cobble material processed commercially or 

developed onsite 

Ifcommercial, assume 18 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Assume 12-ft horizontal width 

50 Furnish and place zone 4 rockfill 8312 1,300,000 CY $ 10.00 $ 13,000,000.00 

Developedfrom basalt ridges surrounding reservoir 

Assume average 2-mile haul to dam 

RO~'k sizes up to 3-foot 

Compactedin 3-ft layers by vibratory steel drum 
-

51 Furnish and place miscellaneous fill 8312 490,000 CY $ 6.00 $ 2,940,000.00 

Comes from stockpiles of required excavation 
-

within 112 mile ofdam 
f-

Generally consists ofgravelly soils 

S!>mpac1t!cJ in 2-ft layers by vibratory steel drum 
f----------- -

---~---~~-- -f-----------

-~ ~~-------~ ~-~ 

---- ~~----,-----~,---- ~~- ~-~~---I--~---- -~~ 

~- -------~-~~~~-- --~~--~ - ~ -
~-~ ~-~~~- -~~~~------~~~~~~---~~~~-~-------~~~~~-~-- ------ ---~----

-,-,--------------~~--~---------- -~ - -------~ ---------~~ ~-~ 

~---~ ,-----------,----- ---~~~-~-----~-~ !-----------~~-~--- ~-~~ -- ---~~~-~--~~---~-

Sheet Subtotal = $ 30,910,000.00 ,/ 

QUANTITIES PRICES 
BY CHECKED CHECKED BY 4:t,l 
Chris Strickland Bill Engemoen Jerry Zan fit 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 12, 2008 1)~ Bill Engemoen August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 41' OF - --59 --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPL Total 

Dike Civil/Structural e5tl[080808 - Wymer - MPL Total Est .xlslSummary IA - Yakima River 

,.... ::;: 
OJ ~g I:: 

....JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
"-U << 0

- ~---~-~~ 

MISCELLANEOUS 
------

Instrumentation 

Assume part ofunlisted items 
----~-----

Toe Drains 

Assume part ofunlisted items 

Site cleanup and relandscaping 

Assume part ofunlisted items 

r--

---~,,---- -----_._-----

- -

--- --- r--- -

.-

--r-------------
---~---~-- ---- ------ ---

-

-------.------.-.~-.----.------ ----- --------- r--
- ----------- ---------------

---- ----- ,,---- --------------- --------------------~------ ------------ - -

--~---- ---------------

--"------,, ------I--~ ------------ ------ ----- -------- ------- -
Sheet Subtotal = $ . 

QUANTITIES PRICES 
BY CHECKED BY ';::7 CHEC~ 
Chris Strickland Bill Engemoen Jerry Zandert7 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 12, 2008 Bill Engemoen August 8, 2008 i)L II"-



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET _ 42_ OF __59 _

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: Y AKAP ESTIMATE LEVEL: Appraisal 

Spillway REGION PN PRICE LEVEL: Apr-07 
L:\lJocuments an I .)etongs gzanoeflMY lJocumentslJerry L,\L.U\JO I W L, 

FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MPL Total Est - 20081[082508

Civil Wymer - MPL Total Est .xls]Spillway & Outlet Wks (42-52) 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Uncontrolled Spillway (no gates) 

Located on left abutment with crest at El. 1730 

Earthwork 8130 

1 Common excavation 364,000 CY $ 5.00 $ 1,820,000.00 

2 Rock excavation (drill and blast) 94,250 CY $ 20.00 $ 1,885,000.00 

3 Pervious backfill behind chute walls 2,600 CY $ 17.00 $ 44,200.00 

4 Misc backfill behind chute walls 9,800 CY $ 13.00 $ 127,400.00 

5 Riprap inlet structure 2,600 CY $ 45.00 $ 117,000.00 

6 Bedding for riprap inlet structure 1,400 CY $ 36.00 $ 50,400.00 

7 Riprap for stilling basin 1,700 CY $ 45.00 $ 76,500.00 

8 Bedding for riprap stilling basin 1,000 CY $ 36.00 $ 36,000.00 

Concrete 8130 

9 Concrete in Inlet structnre 1,100 CY $ 800.00 $ 880,000.00 

10 Concrete in Crest structure 1,500 CY $ 800.00 $ 1,200,000.00 

II Concrete in Chute 9,500 CY $ 600.00 $ 5,700,000.00 

12 Concrete in Stilling Basin structure 1,900 CY $ 700.00 $ 1,330,000.00 

13 Furnish and place concrete reinforcement. 2,100,000 LBS $ 1.60 $ 3,360,000.00 

Assume 150 #ICY 

14 Furnish and handle cement (.282T/CY) 3,900 TONS $ 110.00 $ 429,000.00 

Drains - Furnish and install 8130 

15 6-inch dia PVC perf. And non perf. (90% perf.) 10,400 LF $ 6.00 $ 62,400.00 

16 Furnish and install sand for drains 3,000 CY $ 26.00 $ 78,000.00 
1------+---"-'--+-----------------------11---.--.-_+_---'----+----+------___�'-'-----'--------1 

17 Furnish and install gravel for drains 2,600 CY $ 26.00 $ 67,600.00 

18 Furnish and insta1l2-inch rigid insulation 84,500 SF $ 2.00 $ 169,000.00 

19 Furnish and insta1l9-inch waterstops - spillway joints 8130 9,800 LF $ 8.00 $ 78,400.00 
_.- ---~--+=_-'-------------'---"----~------- --l-----+----'---+---+-'--------+-'------"----I 

~.. -___If----_+_------------------------+---------" ... ---- ...---l-----+--------+---------I 
20 Drill and grout anchor bars 8130 240 EA $ 150.00 $ 36,000·()(L 

~--4_--r----

(Total length of rock drilling= 1,200 feet) 
- ..--- ------+--------=-------=---------~-------4_---+-- ---_+-----+--------1--------1 

21 Reinforcement for anchor bars 8130 6,100 LBS $ 1.50 $ 9,150.00
-----.--------+-.. ----.--- --------t----+----~--___J-.-- ..---.-----

------+--------------------.--..----+---+--.~------f-----+-----~---J_-------

22 Furnish and ins~48-inch chain link fenci~~_______.___ .. ~!~0__+----4'-,I_OO_+~L---F- $___~_1_8._00_+-$______.7._3_..:..,8_00~.~ 
for spillway 

r----'--' --.. - ..--4---'--:......:c.<:.:....----"-------------------------t------t- ---------jr----+------~-_ir_-------

.....--r---t--..-----....--.---..- .. --.---.-----..------------..----.-+-~---+-----+------+---.--------..- .. 

r----- ... -.--.-----.f------------------------ ....--~--...--' - ----._--._.__._+----------1 

----- --4_--I--...------.-----------------~.--------- .... --.---+-----+------. r-.------l-----..--...----. 
Sheet Subtotal = $ 17,629,850.00 

QUANTITIES PRICES 

BY CHECKED BY <tt-?
Doug Stanton Jason Schneider Jerry b.nd{/ 

DATE PREPARED PEER REVIEW DATE PREPARED 

August 25, 2008 
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~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Access Bridge across Spillway (upstream) REGION PN PRICE LEVEL: Apr-07 
L:IVocuments an I :>ettmgs gzanderIMy Documentsverry L\LW~ JW L 

FILE: 
Estimates\Black Rock-Wymer HMLlWymer MPL Total Est - 200811081208

Civil/Structural Wymer - MPL Total Est .xls)Spiliway & Outlet Wks (42-52) 

::;: 
~ § '"t:: 
..J (.) DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >
"-(.) -<-< 0. 

Access Bridge across Spillway (upstream) 86-8140 

23 Furnish and install WSDOT W42G prestressed, 
1------ i--. 

concrete girders, L = 65 feet 5 Each $ 6,500.00 $ 32c~-

24 Furnish and place reinforced concrete for deck, 

F-shape barriers & diaphragms, fc = 4,000 psi 60 CY $ 1,600.00 $ 96,000.00 

(deck slab is 7.5 inch thick) 

25 Furnish and handle cement material 17 Tons $ 110.00 $ 1,870.00 

26 Furnish and install epoxy coated reinforcing steel 

Fy = 60,000 psi 15,000 LBS $ 1.60 $ 24,000.00 

27 Furnish and install elastomeric bearing pads, 

(3" x I '-6" x 2'-0"), total # = 10 30 SF $ 240.00 $ 7,200.00 

28 Furnish and install compression seals, OS Brown 

CY-35 or Watson Bowman WA-350 elastomeric 54 LF $ 45.00 $ 2,430.00 

joint seals at ends of bridge 

Deck drains (2 per side) 

29 R-4005-A2 as manufactured by NE~~~H 
-

Foundry or equal. Each one weighs:-- 105 Ibs 4 EA $ 470.00 $ 1,880.00 

30 8-inch diameter black steel pipe, eac~_L = 4' 16 LF $ 140.00 $ 2.:.~ 

---~--- -

Bridge is 65 feet long, with a 24-foot cle_ar width. The 
--

bridge spans the spillway walls, whichare 60-feet 

apart The bridge superstructure will be supported 
----~--~--

on bearing seats, formed onto the spillway walls. 
]------- --

Therefore, no foundation elements are included in 
--

this estimate worksheet 
------"-----,,.~- --_._--

_____Th~ridge is located near the left abutment The 
1----- --------- --

dam crest will be gravel surfac~:J.:._<::~a~nJink fence -- ----~------

is required along the length of the spillway, soit~_____ 
1------- -------- ---- ~- --

not included here. No approac~_lfu<l.r..~r~iIJ~ 
-------~-- -- _.._----------

included in this estimate (see roadwork estimate). 
I--- ---- ------~--,,- --.-------' - ..._----- 1----- ------

Water treatment for deck draina~~_isnoti_ncl_uded 
~-- - -,,-- ,,-~-~- --- ,-~ ----------- --~---,--

in this estimate. 
1---------~--------------------..---------------~---- f---------1-- ----,---~ --

Sheet Subtotal = $ 168,120.00 

QUANTITIES PRICES 

BY CHECKED BY cI11 CHECKE~ 

~esus G. Romero, PE Anne C. !'avol, PE Jerry Zander 

DATE PREPARED PEERREVlEW DATE PREPARED PEERREVlEW 

June 17, 2008 Tedd Calhoun, PE August 12, 2008 DL.--h 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 44 - - OF 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Access Bridge across Spillway (to access outlet REGION PN PRICE LEVEL: Apr-07 
'- :\uOCuments a.r I :,etung, gZaflaerIMy vUCUlllt:nLOuerry LUO<NO J vL works control house) FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MPL Total Est - 200811082508 -

CiviVStructural Wymer - MPL Total Est .xls]Spillway & Outlet Wks (42-52) 

iz ::E 
ow 

~5 I:: UNIT PRICE ...lU ,. DESCRIPTION CODE QUANTITY UNIT AMOUNT 
"-U .,;

.,; "

Access Bridge across spillway (to access outlet 86-8140 

works control house) 

31 Furnish and install WSDOT W42G prestressed, 

concrete girders, L = 65 feet 5 Each $ 6,900.00 $ 34,500.00 

32 Furnish and place reinforced concrete for deck, 

F-shape barriers & diaphragms, f'c = 4,000 psi 60 CY $ 1,600.00 $ 96,000.00 

(deck slab is 7.5 inch thick) 

33 Furnish and handle cement material 17 Tons $ 110.00 $ 1,870.00 

34 Furnish and install epoxy coated reinforcing steel 

Fy = 60,000 psi 15,000 LBS $ 1.60 $ 24,000.00 

35 Furnish and install elastomeric bearing pads, 

(3" x 1'-6" x 2'-0"), total # = 10 30 SF $ 240.00 $ 7,200.00 

36 Furnish and install compression seals, DS Brown 

CV-35 or Watson Bowman WA-350 elastomeric 54 LF $ 45.00 $ 2,430.00 

joint seals at ends of bridge 

Deck drains (2 per side) 

R-4005-A2 as manufactured by NEENAH 

37 Foundry or equal. Each one weighs- 105 Ibs 4 EA $ 470.00 $ 1,880.00 

38 8-inch diameter black steel pipe, each L = 4' 16 LF $ 140.00 $ 2,240.00 

38b Approach guardrail 0 LF $ - $ -

Bridge is 65 feet long, with a 24-foot clear width. The 
1---

bridge spans the spillway walls, which are 60-feet 
I-----~ f---. ...

apart. The bridge superstructure will be supported
--- - -~-- -

on bearing seats, formed onto the spillway walls. 
..t---

Therefore, no foundation elements are included in 
J--- ...--f- -

this estimate worksheet. 
--.~ -

_.__The bridge is located near the left abutment. The 
t------- 1------ ----.-1--- - t--. 

dam crest will be gravel surfaced. Chain link fence 
-----_. I -

is required along the len~th of the spillway, so it is 
1----...  --_. _._- 1----. f.---. -

not included here. No approach guardrail is 
._.. _-- ~~ f---.. --.-. .. .. f--. ._

included in this estimate (see roadwork estimate) . 
--- . ----~~. .... --~-- ..--~ f---- -~---~- 1-----. ----t-

Water treatment for deck drainag.e~ not incllJj_e.~.___..._ I-.. '~' - .. - f-----.-~~- -

in this estimate. 
... ~..- I---- ._

""-------~----------~--- --- ._..... - f----- .. ..~-- .._--------- ..1----.-.-.-...---..-. -- -

Sheet Subtotal = $ 170,120.00 

QUANTITIES PRICES 

BY CHECKED BY .f;{.r CHECKE! 
Jesus G. Romero, PE Anne C. Pavol, PE Jerry Zande ( L. :,ICz/,PrC-" 'is)')'5/1J"r

DATE PREPARED PEER REVIEW DATE PREPARED 
PEiR Rrf~J)-

})Gr\ June 17, 2008 Tedd Calhoun, PE August 25. 2008 ~.
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
L:lDocuments and ~ettmgslgzanderlMy lJOCurnentsUerry L\2W~ JWL 

FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MPL Total Est - 20081[081108

Civil Wymer - MPL Total Est _xlslSummary IA - Yakima River 

f-< :::' 
~g "'to: 
-lU r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
a.u <: 

<: a. 

---~-

Earthwork U/S - channel, intake, c~nduit, portal 8130 

39 Excavate common materials for structures 500 CY $ 20.00 $ 10,000.00 
- - -

40 Excavate rock materials for structures (drill & shoot) 1,500 CY $ 35.00 $ 52,5~ 

41 F & P bedding for riprap (processed on-site) 70 CY $ 32.00 $ 2,240.00 
-~ -

42 F & P rockfill from dam excavation (riprap) 140 CY $ 38.00 $ 5,320.00 

43 Furnish and install chain link fabric around portal 1,750 SF $ 2.70 $ 4,725.00 
-

44 F&I 18-inch x 112 in. dia resin anchors for fabric support 24 EA $ 40.00 $ 960.00 
- -

Earthwork DIS - portal, conduit, house, stilling basin 8130 

45 Excavate common materials for structures 1,000 CY $ 20.00 $ 20,000.00 

46 Excavate rock materials for structures (drill & shoot) 3,000 CY $ 35.00 $ 105,000.00 

47 Excavate common materials for basin 12,000 CY $ 6.00 $ 72,000.00 

48 Excavate rock materials for basin (drill & shoot) 4,000 CY $ 35.00 $ 140,000.00 

49 F & P bedding for riprap (processed on-site) 4,500 CY $ 21.00 $ 94,500.00 

50 f< ~ P rockfill from dam excavation (riprap) 2,250 CY $ 36.00 $ 812~r---------I-~ 
51 Furnish and install chain link fabric around portal 2,000 SF $ 2.00 $ 4,000_00 

52 F&I 18-inch x 112 in. dia resin anchors for fabric support 30 EA $ 40.00 $ 1,200.00 

Construct ROW tunnel uls of gate chamber 8130 
--

53 Drill and shoot 13.5-ft O.D.circular shaped uls tunnel 850 LF $ 1,800.00 $ 1,530,000.00 

54 Remove and stockpile rock (assume local stockpile) 4,500 CY $ 15.00 $ 67,500.00 

Furnish, drill and install 750-IO-ft long x I-inch dia. 

55 A307, 20K rockbolts 5,200 LF $ 58.00 $ 301,600.00 
-

56 Furnish and install 6 steel sets (W8 x 40) (full circle) 11,400 LBS $ 5.00 $ 57,000.00 

Construct ROW tunnel dis of gate chamber 8130 

57 Drill and shoot 19-ft OD circular sha]Jed dis tunnel 1,200 LF $ 2,200.00 $ 2,640,000.00 
- - -

58 Remove and stockpile rock (assume local stockpile) 13,000 CY $ 15.00 $ 195,000.00 
--~~-- -----

Furnish, drill and install 1250-10-ft long x I-inch dia. 
-~ ~ ---

59 A307, 20K rockbolts 8,~~ LF $ 58.00 $ 510,400.00
-------- -----I----~~----- ---,~--~-----

60 Furnish and install 6 steel sets (W lOx 40) in crown 20,000 LBS $ 5.00 $ 100,000.00--1-------

--".. -~---- ------~ ~~------ ---~--,--- --------

Construct Gate chamber --_._._---,------ ------~ ~-~ e-----------~1---
61 Drill and shoot 20-ft OD spherical shaped_c~amber 20 LF $ 2,400.00 $ 48,000.00 

- - ---~------ -- --------~ -
62 Remove and stockpile rock (assume I~al stockp~Ir:)_ CY $ 18.00 $ 6,120.00 -

- - -~ -- ---- -------

Furnish, drill and install 30-LQ~!t!ong x I:in~~~_______ 
---1-- --~- -------- C----------- -------------

63 A307, 20K rockbolts C---__ 300 LF $ 110.00 $ 33,000.00
f------ I--- , -------------- -- -- ---~- ------I------~------ -----.----~--

1---- ----- --- --------- ----------- ------------ -- ---1----- ----------~---

Sheet Subtotal = $ 6,082,065.00 ./ 

QUANTITIES PRICES 

BY CHECKED BY .;t l CHECKED~ 

Doug Stanton Jason Schneider Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 13,2008 August 11, 2008 ~ 



ESTIMATE WORKSHEET - -
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima Ki n r 8 asin Walt-I" Stong... S iudy 

Most Probable Low Cost Estimate 
Spillway and Oullet Works WOlD; YAKAP ESTIMATE LEVEl.: Appraisal 

Outlet Works REGION I'RI CE LEVEL: Apr-07 'N 
FlLE: 

J:\..'OOS JW'.l f.J II"IJ'c.IIlI.ocl Rock_W yn ...~ HMLIWyn..., Mf'I. TOI'~ 

Civil <, t\lOilO!i08 · \II " .. , _Mf>L TOIal EM .• lsjS"rumary lA · "'"I"m:1 R .." 

~" 1<8 e 
OI:sot IPTIOr< QUA..·..lITy llNrr UNIT I'IC ICE > M""m~~ < ""'" • 

DELETED UPPER INTAKE BID ITEMS 

I ~~rufl Uppt'r lntake SI",c1u~ -- - 8ijQFPP reinf. Cone Upper IntDltc suucwre-- -I -'~ 
57 Furnish lind place rdnrl)I'I:cmclIl (CSI. 200111CY) 

~mish and hDnd~mtn( (.282T/CY) I- " -- - - -

,. fpf;reinr. Cone (Str:cllinedllJrecr intake shan11..=30') 8130 

60 Fum;sb~"'''eR!illrorccmentleslI5OllCY)-- -~ ~midllnd handle ct:mcnI (,282TICYJ 

- --
~OR$Imct-1~ke Sbaft 8130-i2 Drill and.>boo! I J.~·n 00 ~'CI1iclll!>han- --- - -
R~mo\"c and S'ockpilc rock (&!SUll'ii: klCal SIOck~) J.l... -
~mish. drill on.J In~ulJl 1~IQ.n long" I-inch dia. --

64 AlfJI. 20K rockbolu __ _--
--- -

RiaIE Groal ~P.t!"" talllkeSlaah 8130- - -., Setups for drilhnU~'OlIt ~ (2·is dill hoks, I tlll$ 

~Ilh 6 ho~ ptf rinL _ 

66 ~gruut holes (2-in dia llId L=25 11)---;, 
llookup! to grout ho&ts -- -

68 Pressu~ gnlUl (gmutlnl ~ only minus (:tmIlnI)-- - --
"~2 CP ptr I LP (lftk* -- - - - - -.. Furnish Illd handll" cemtlll ror pressurtc grouling- A.qumc 1 bqj)l.... CF ~ -

-I-
Sheet S ublot:ll '" $ . 

QUANTITIES PRICES 

CII F;CIV;n OI t:CKE~ " </itJ " 
Do,, ~ Slan!on )._ Sch""id(-t IrrryZ .. ndt, 

IM.n : I' II.EPARICU PE.:1t ItEVIICW IMTE PRF;PAJUm I '~:IC R REVIE W 

une !3. ID08 AuzoSl 8. 1008 DL-" 



BUREAU OF RECLAMAnON ESTIMATE WORKSHEET -SHEET 47 - OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:\2oo8 JWZ Estimates\Black Rock-Wymer HMUWymer MPL Total 

Civil e5(\[080808 - Wymer - MPL Total Est .xls]Summary IA - Yakima River 

I ::21-5 :;;0 t!
-lv r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o.u 0: 

0: 0. 

-

Ring Grout Upstream Conduit 8130 
-- ~-

64 Setups for drilling grout holes (2-in dia holes, 20 ft ctrs, 43 EA 200.00 $ 8,600.00 ~-
and 6 holes per ring) 

65 Drill grout holes (2-in dia and L=25 ft) 6,450 LF $ 36.00 $ 232,200.00 

66 Hookups to grout holes 260 EA $ 40.00 $ 10,400.00 

67 Pressure grout (grouting process only minus cement) 13,000 CF $ 12.00 $ 156,000.00 

Assume 2 CF per 1 LF of hole 

68 Furnish and handle cement for pressure grouting 13,000 BAGS $ 9.00 $ 117,000.00 

Assume 1 bag per CF 

Ring Grout Gate Chamber 8130 

69 Setups for drilling grout holes (2-in dia holes, low, mid 3 EA $ 360.00 $ 1,080.00 

and high rings and 6 holes per ring 

70 Drill grout holes (2-in dia and L=25 fO 450 LF $ 36.00 $ 16,200.00 
, 71 Hookups to grout holes 18 EA $ 45.00 $ 810.00 

72 Pressure grout (grouting process only minus cement) 900 CF $ 14.00 $ 12,600.00 

Assume 2 CF per 1 LF of hole 

73 Furnish and handle cement for pressure grouting 900 BAGS $ 14.00 $ 12,600.00 

Assume 1 bag per CF 

_. 

- '--

-- I-- --~- - I----

- ---------

1---- --~----~ ----

--_._._- -

1-------- --~---- 1-------------------

- ~- 1----_._----_._--1--.

--_. ------- - -~-----" ---- r----~~- _._---'- -

------- ------------ ------------ f--------

Sheet Subtotal = $ 567,490.00 / 

QUANTITIES PRICES 

BY CHECKED BY .f;tl CHEC~ 
Doug Stanton Jason Schneider Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEiit~W 
June 13, 2008 August 8, 2008 



BUREAU OF RECLAMATiON 

FEATURE: 
ESTIMATE WORKSHEET 

PROJECT: 
SHEET - 48_. OF - 59 

Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:\2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total 

Civil e5tl[080808· Wymer - MPL Total Est .xlsjSummary IA - Yakima River 

:;: ... !<: z ::0 
.,; 0 ~ 
-lU DESCRIITION CODE QUANTITY UNIT UNIT PRICE > AMOUNT 
a.u .,; 

< a. 

_. -- f----
Construct ROW cast in place (CIP) concrete 8130 

f-----. 

74 Furnish,for~, an? place re!~f:.Con~_~..!E-~ke ~!ructure 250 CY $ 800.00 $ 200,000.00 

75 Furnish and place reinforcement (cst 200#ICY) 50,000 LBS $ 1.60 $ 80,000.00 

76 Furnish and handle cement (.282T/CY) 71 TONS $ 110.00 $ 7,810.00 

77 FFP reinf. Conc - Steel lined U/S conduit (L=50' u/s of tunnel) 375 CY $ 800.00 $ 300,000.00 

78 Furnish and place reinforcement (est 150#1CY) 56,250 LBS $ 1.60 $ 90,000.00 

79 Furnish and handle cement (.282T/CY) 106 TONS $ 110.00 $ 11,660.00 

80 FFP reinf. Conc - Steel lined U/S tunnel (L=850') 2,300 CY $ 700.00 $ 1,610,000.00 

81 Furnish and place reinforcement (est 150#1CY) 350,000 LBS $ 1.60 $ 560,000.00 
, 82 Furnish and handle cement (.282T/CY) 650 TONS $ 110.00 $ 71,500.00 

83 FFP reinf. Concrete in gate chamber 180 CY $ 900.00 $ 162,000.00 

84 Furnish and place reinforcement (l60#1CY) 29,000 LBS $ 1.60 $ 46,400.00 

85 Furnish and handle cement (.282T/CY) 51 TONS $ 110.00 $ 5,610.00 

86 FFP reinf. Concrete - DIS tunnel (L=1200') 5,200 CY $ 675.00 $ 3,510,000.00 

includes walkway and saddles 

87 Furnish and place reinforcement (est 150#1CY) 780,000 LBS $ 1.60 $ 1,248,000.00 

88 Furnish and handle cement (.282T/CY) 1,500 TONS $ 110.00 $ 165,000.00 

89 FFP reinf. concrete - DIS conduit (L= 130 ft dis of tunnel) 290 CY $ 900.00 $ 261,000.00 

includes walkway and saddles 

90 Furnish and place reinforcement (est 150#1CY) 43,500 LBS $ 1.60 $ 69,600.00 

91 Furnish and handle cement (.282T/CY) 82 TONS $ 110.00 $ 9,020.00 

----------------,,-,,-,,-~----- -

92 FFP feinf. concrete - DIS access house (30' x 30' x 12' tall) 580 CY $ 800.00 $ 464,000.00 
.------~-- -----

c___ includes wingwalls 
-F-- . -- - --------

93 Furnish and place reinforcement (est 150#1CY) 87,000 LBS $ 1.60 $ 139,200.00- -
94 Furnish and handle cement (.282T/CY) 164 TONS $ 110.00 $ 18,040.00 

~---.-----.-.. --------- -----------

- -1--_......-- - --------

---~---"'--~-------------,,--'''--------------

95 Furnish and install 48-inch chain link fencing -_. 8130 
----- ----..----- 1--

-------
-----,,----

.. __ClIl wingwa!~~_<:::()n.!:!'()L!:ICJ.ll~e_ 80 
------ ----------

--~,--~ - -~--------~~---- ~--------- -

~. --- ---- - ----- -- -------- ------ .. ------------

LF $ 

------

-_......_...... 

; 39.00 $ 3,120.00 
--------------

---------

-------------~----

---- ----- - ----------.-----~----------

Sheet Subtotal = 

QUANTITIES 

1----"'- --------

PRICES 

- - --~----------
/ $ 9,031,960.00 

BY CHECKED 

Doug Stanton Jason Schneider 

DATE PREPARED PEER REVIEW 

BY .f1r} 
Jerry Zande 

DATE PREPARED 

CHECK~ 

PEEVtA 
June 13, 2008 August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 49- OF .-59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPL Total 

Mechanical estl{080808 - Wymer - MPL Total Est .xlsjSummary IA - Yakima River 

:!'O 

~ ~ '"t: 
...l u ,.. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0.. U <: 

<: 0.. 

Mechanical 8410 

96 Heating and Ventilating Systems for Outlet Works 8410 1 L.S. $ 140,000.00 $ 140,000.00 

Access Tunnel and Control House: 

Consists of: 

2 - Electric unit heater; 7.5 kw 

1 - Centrifugal fan; 750 cfm 

1 - Propeller fan; 2400 cfm 

I - Axial fan: 6,000 cfm 

1,900 ft. Oval steel duct; 38-inch x 16-inch, galvanized 

2 - Control damper; 60-inch by 60-inch; motor-operated 

2 - Control damper; 32-inch by 32-inch; motor-operated 

2 - 6O-inch by 60-inch stationary louver 

2 - 32-inch by 32-inch stationary louver 

Lower Intake 

97 Trashracks (steel) 8410 32,400 LBS $ 6.80 $ 220,320.00 

98 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 93,800 LBS $ 5.50 $ 515,900.00 

and guides above frame (steel) 

Upper Intake (Not used in most probable estimate) 

99 Trashracks (steel) 8410 0 LBS N.A. N.A. 

100 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 0 LBS N.A. N.A. 

and guides above frame (steel) 

101 Ultrasonic flowmeter, 2-path 8410 1 L.S. $ 90,000.00 $ 90,000.00 

/ 102 50 Kw Diesel engine-generator set with 125 gallon 8410 I L.S. $ 54,000.00 $ 54,000.00 

fuel tank (assume Con Vault) 
-

-

------~-------~ 

---- ------->------

- ------------~--~-

~- -----~---,,- --

, Sheet Subtotal = $ 1,020,220.00 

QUANTITIES PRICES 

BY John Grass CHECKED CHECKE~ 
Paul Schlein, Rick Christensen Rick Christensen I R. Egan ::y:l,1J~ 
DATE PREPARED PEER REVIEW DATE PREPARED PE~~EW 
4128107, 6116108 August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET - 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:12008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPL Total 

Mechanical estl[080808 - Wymer - MPL Total Est .xlslSummar lA - Yakima River 

;;:: 
oJ ~~ t:: 

...lU DESCRIYflON CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0. U 0: 

0: 0. 

Steel Pipe S420 
.. 

103 I 14-inch ID steel liner 900 LF $ 2,300.00 $ 2,070,000.00_.~--' 

(7/8-inch wall, 1074 Ib per lin. ft.) ._-- 1--- -

104 102-inch ID steel pipe, Supported on concrete saddles 1,330 LF $ 1,200.00 $ 1,596,000.00 ./ 
.. 

(l12-inch wall, 547 Ib per lin. ft.) 
-

105 72-inch ID steel pipe, encased in concrete 60 LF $ 3,300.00 $ 19S,000.00 

(3/S-inch wall, 290 Ib per lin. ft.) 
r---' 

106 30-inch ID steel pipe 

(l/4-inch wall, SO Ib per lin. ft.) 30 LF $ 170.00 $ 5,100.00 

107 24-inch ID steel pipe for air vent 

(I/4-inch wall, 64 Ib per lin. ft.) 20 LF $ 140.00 $ 2,SOO.00 

lOS 14-inch ID steel pipe for filling line 

(I14-inch wall, 3S Ib per lin. ft.) 20 LF $ SO.OO $ 1,600.00 

Valves 

109 A WW A Class 250, manually operated butterfly valve (for air vent): 

1 -24" Diameter valve, 1350 Ibs. per valve. 1,350 LBS $ 6.S0 $ 9,IS0.00 

110 Combination air valve (for air vent to prevent vacuum) 

1 -24" Diameter valve, 2600 Ibs. per valve. 2,600 LBS $ S.50 $ 22,100.00 

-

-_. 

III A WW A Class 300, hydraulically operated ball valve: 
- ....-_. 

1 -30" Diameter valve, 5900 Ibs. per valve. 5,900 LBS $ 12.00 $ 70,SOO.00-_._. ---- -' 

-- ._ -

112 A WW A Class 250, manually operated (filling line)butterfly valves: -_._.. _. 
2 -14" Diameter~a.~~es, 450 Ibs. per valve. _ .. 900 LBS $ S.50 $ 7,650.00 

- --

--,-~--,-r---'-"-' 1------ c-----

---- - ----,-~" -- ----,--- c--

-----

Sheet Subtotal = $ 3,983,230.00 ./ 

QUANTITIES PRICES 

BY CHECKED BY 411 ClIECKIIDJII 
R. Frisz R. Zelenka 6/5/08 Jerry Zande 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 
l)L%'6-5-08 R. Zelenka 615/08 August 8. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET --51 - OF --59


FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:l2oo8 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total 

Mechanical estll080808 - Wymer - MPL Total Est .xls]Summary lA - Yakima River 

.... ::1 .... z Ul 
z~ 
<0 !::
..JU r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0.. U << 0.. 

----

- -

Gates and Gate Controls 
1--------- r - ------

Furnish and Install 
--

Tx9' Hydraulically-actuated outlet gate 
,----- -~-

113 Head = 367 feet 8420 102,000 LBS $ 6.80 $ 693,600.00 
-

Two tandem sets 4'x6' hydraulically-actuated outlet gates 

114 Head = 367 feet 8420 130,000 LBS $ 7.70 $ 1,00l,000.00 

30" Hydraulically-actuated jet-flow gate and stand 

Il5 Head = 367 feet 8420 10,000 LBS $ 8.50 $ 85,000.00 / 

Hydraulic controls for Tx9' emergency outlet gate, and r- -

Il6 four 4'x6' outlet gates 8420 3,200 LBS $ 9.40 $ 30,080.00 

117 Hydraulic controls for 30" jet-flow gate 8420 800 LBS $ 10.00 $ 8,000.00 

--~~ '--

---

-~~---

-

~---- ~~-- -~---- -

-------

--- --~--- -~ 

f-------  ------- ------------- ---- --

1---- - ---- -- -----,-----~--------

--~--""--- - .--------- - ------- '---- 

r---- ----------- -- - ------------

:.-------  - ". -- --_. --------- ------- ------------- --- ----

------- -- --------- ------ - - -- f-----------------------

--- --------- - ---- -------,,-------~---------,- ----- - ------.---.-- 1-- -.----~ ---- --------

~-- ---_.-f-- ---------------- ------f- ---e--------------
Sheet Subtotal = $ 1,817,680.00 / 

QUANTITIES PRICES 
BY CHECKED BY .f;:tI CHECKE~ 

R. Frisz R. Zelenka 6/5/08 Jerry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

\)\/'June 5, 2008 R_ Zelenka 615108 August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -- -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPL Total 

Electrical estll080808 - Wymer - MPL Total Est .xls]Summary lA - Yakima River 

~ ~ "'"t: 
-,u ,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
"-u << "

---

Electrical 

Bldg Electrical Service Equipment (F&I) 8430 

118 600 volt motor control center, 3-phase, 800 amp bus 1 EA $ 36,000.00 $ 36,000.00 

Four 20 inch wide sections 

5 NEMA size I FVR contactors * 
Three 100 A, 3-pole molded-case circuit breakers 

119 Transformer load center 8430 1 EA $ 17,000.00 $ 17,000_00 

30 kVA, 3-phase, 480-208Y1120 volt 

Lighting System (F&I) 8430 

120 120 volt, fluorescent NEMA Type 4 fixtures for control 1 LS $ 58,500.00 $ 58,500.00 

house, 1900 foot long tunnel, & gate chamber 

-

I-

* FVR - Full-voltage reversing 
1-----~-- -

--- - -----1-
~~umptions: 

Bringing power to dam is part of unlisted items r- ---~--~- ---_._

--- ~,----- --------- ----~------- - -

- ""- ----- -_. - c-- ----- ---------------

-----~--- . -------- - ----- --~---

, Sheet Subtotal = $ 111,500.00 

QUANTITIES PRICES 

BY CHECKED BY CHECKE~. ~ 
Mike Schuh Lisa Gamuciello Dan Mar 

DATE PREPARED PEER REVIEW DATE PREPARED PE\>Rt~W 
May 28, 200S George Girgis August 8, 2008 



BUREAU OF RECLAMATiON ESTIMATE WORKSHEET SHEET 53 - OF -59 - -
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: J:l2008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPL Total 
Geotechnical estl[080808 - Wymer - MPL Total Est .xlslSummary IA - Yakima River 

:::; 
IU ~~ !:; 

...l U ,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0. U 0:

0: 0. 

Excavation 
~-

For Cofferdam 

1 Common 4,400 CY $ lS.00 $ 79,200.00 

(assume alluvial soils; no dewatering) 

Cofferdam 

171,000 ~ 2 Embankment fill CY $ 13.00 $ 2,223,000.00 

(assume overburden from dam excavation 

is used; probably ofmix ofsilts to gravels, 

placed and compacted in 9-inch lifts) 

3 Geomembrane 13,000 SY $ 13.00 $ 169,000.00 

(assume 40-mil HDPE) 

4 Geotextile 26,000 SY $ 2.60 $ 67,600.00 

(assume J6-ounce non-woven fabric) 

.~. 

._--' 

--------

-_. 
-~~--- -

--- ---

~--- ------ ------

--- ~- ------

-~- r------·
--~--- ---------~--------- . _. 

-. ----------

._-_._-- --- _._-_._-------- ._- -- --- , 
Sheet Subtotal = $ 2,538,800.00 

QUANTITIES PRICES 
BY CHECKED BY ~r ClIECKE~ 
Chris Strickland Bill Engemoen Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PE~tY-W 
June 12, 2008 Bill Engemoen August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 54 OF 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
L:lUocuments an L "ettlOgs gzanaenLVlY uocuments\Jerry LltUUO IWL 

FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MPL Total Est - 20081[082508 

Civil/Structural - Wymer - MPL Total Est .xlsJDiversion (53-56) 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

Excavation 

For 6-foot pipe and saddles 8130 

5 Common 4,000 CY $ 13.00 $ 52,000.00 

(Assume alluvial soil and weathered rock; no dewatering) 

6 Rock 2,000 CY $ 34.00 $ 68,000.00 

(Assume drill and blast; no dewatering) 

7 Furnish and place reinforced concrete for pipe supports 8130 20 CY $ 1,000.00 $ 20,000.00 

spaced @ 40 feet (16 required) 

8 Furnish and place unreinforced concrete thrust blocks 8130 75 CY $ 640.00 $ 48,000.00 

Assume 2 blocks lOx 10 x 10 @ 3000 psi 

9 Furnish and handle cement (0.212 T/ CY) 8130 22 TONS $ 100.00 $ 2,200.00 

10 Furnish and place concrete reinforcement. 8130 3,000 LBS $ 1.00 $ 3,000.00 

Assume 150 #/CY 

-----+---1--------------. ---.----------------I------1-.----/-------I---------f----------I 

r-------.-+----f------------

-------

Sheet Subtotal = 
QUANTITIES PRICES 

BY CHECKED BY ~/ CHECKED 

Doug Stanton Jason Schneider Jerry Zaoo!' L.-}f...L uk ss {(sI~,<; 
DATE PREPARED PEERREVlEW DATE PREPARED 

June 16,2008 August 25, 2008 



BUREAU OF RECLAMATiON ESTIMATE WORKSHEET SHEET - 55 - OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total 

Mechanical/Electrical estl[080808 - Wymer - MPL Total Est .xlsjSummary lA - Yakima River 

;;;: 
b § 
:;; 0 "' t:: 

DESCRIPTION CODE QUANTITY > UNff UNIT PRICE AMOUNT-' u " u << "

Diverting Stream into Diversion pipe 
----

Dewatering Pumps: 8420 

II Two - 10 cfs (4500 gpm) F1ygt C 3300 Wastewater 4,600 Ibs $ 18.00 $ 82,800.00 

Submersible Pumps, low head (L T), Curve/ 

Impeller No. 809, S-installation, 20' TDH, 900 rpm, 

50 hp (34 kW), -12" disch., 3 ph/60 Hzl460 Y 

(2300 Ibs. ea.) 

Submersible electrical cable 8430 

12 3 - power conductor, 600 Y, #4 A WG 500 LF $ 18.00 $ 9,000.00 

13 2 - thermal sensor cables, #10 A WG 500 LF $ 1.40 $ 700.00 

14 1 - ground cable, #6 A WG 500 LF $ 1.80 $ 900.00 

15 Combination pump motor starters, 600 volt, NEMA 4 8430 2 each $ 4,950.00 $ 9,900.00 

enclosure, Size 3, non-reversing contactor 

16 Pump sump level controls 8430 

2 floats, control relay in a NEMA 4 enclosure I each $ 1,400.00 $ 1,400.00 

17 Pumping Costs 

Estimate pumping 6 hours per day for 2 years 4,400 HRS $ 90.00 $ 396,000.00 

- -

--~-

-~ 

1---

- --~------- '--c-
- ----------~---

Sheet Subtotal = $ 500,700.00 

QUANTITIES PRICES 
BY CHECKED BY CHECKED 11# ~ 
R. Zelenka T. Hununel 6/5108 Dan Mar 

DATE PREPARED PEERREVlEW DATE PREPARED PE\j~W 
June 4, 2008 T. Hummel 6/5108 August 8, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Diversion During Construction WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:l2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPL Total 

Mechanical estl[080808 - Wymer - MPL Total Est _xls]Summary IA - Yakima River 

::>0 
OJ ~~ 

;;Co !:: 
..J U r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
o-.u -<-< "

Diverting Stream into Diversion pipe 
--- ---

Steel Pipe 8420 
-

- --
IS 72-inch dia. Steel pipe, 5/16-in thick wall, 241 Ib/ft 600 LF $ 700.00 $ 420,000.00 

-

19 20-inch dia. Sch. 10, II4-in thick wall, 53 Ib/ft 250 LF $ 150.00 $ 37,500.00 

-

20 12-inch dia. Sch. 20, II4-in thick wall, 34 Ib/ft 50 LF $ 100.00 $ 5,000.00 

Valves 8420 

21 2 - 12-inch, Class 125 Double door check valves 

(150 Ibs. each) 300 Ibs $ 9.90 $ 2,970.00 

--

22 2 - 12-inch, Class 150 A WW A Butterfly Valves 
~---

(250 Ibs. each) 500 Ibs $ 9.90 $ 4,950.00
-

-

--~ 

- -

r-------- --

- -

1------ f-....- ~---.-----. ---- - -

1- --

r-------~- --- ~----------~~~----

-------~~- - ---~-,---- -- --- -~--

~---- ------ ------------------ - - -~-----

-- -- ---~~----------.-- - ------ ---,,-

._._---1--------- - ---,---- ------- -------~- ---
Sheet Subtotal = $ 470,420.00 

QUANTITIES PRICES 
BY CHECKED BY <Pr[ CHECKED -W 

R. Frisz 6/5/08 R. Zelenka 615/08 Jerry Zan r 

IDATE PREPARED PEER REVIEW DATE PREPARED W 
PE1jUR 

June 4,2008 R. Zelenka 6/5/08 August 8, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dam and Dike Access Roads REGION PN PRICE LEVEL: Apr-07 
l:lIJocuments an I :'etungs\gzander\My UocumentsIJerry L\lOU~ JWL 

FILE: 
Estimates\Black Rock-Wymer HML\Wymer MPL Total Est - 2008\[082508 

CiviVStructural - Wymer - MPL Total Est .xlsJRoad&Creek,Dam&Dike (57-59) 

::E 
Ul ~~ t: 

-,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT><"-u 
-<: if.

-' 
CIVIL-ROAD 

All roadway sections assume two 12' lanes wlo 

shoulders, 3: 1 sloped ditches to I' depth, 

and cut slopes of 2:1. A slope greater than 12% 

was utilized in several areas. Upon final design, 

alignment will be modified to better suit 

existing earthwork conditions and eliminate ---_.._-

slopes greater than 12%. 
. 

Road from SH821 to left abutment and across dam to right abutment 

8,200 LF of roadway 

1 Excavation 25,000 CY $ 5.00 $ 125,000.00 

2 Compacted Embankment 52,000 CY $ 6.00 $ 312,000.00 

3 Gravel Surfacing (6" Depth) 7,000 TON $ 41.00 $ 287,000.00 

4 24" CMP Culvert (assume 17 culverts, 35LF EA) 595 LF $ 54.00 $ 32,130.00 

5 Metal Beam Guard Railing with Wooden Post 6,400 LF $ 34.00 $ 217,600.00 

to be installed across dam 

Road from access house to other side of dike 

2600 LF of roadway 

6 Excavation 5,700 CY $ 10.00 $ 57,000.00 

7 Compacted Embankment 13,000 CY $ 10.00 $ 130,000.00 

8 Gravel Surfacing (6" Depth) 4,300 TON $ 50.00 $ 215,000.00 

9 24" CMP Culvert (assume 5 culverts 35LF EA) 175 LF $ 54.00 $ 9,450.00 

10 Metal Beam Guard Railing with Wooden Post 5,200 LF $ 34.00 $ 176,800.00 

to be installed across dike 

-
Road from SH821 to outlet works -

3600 LF of roadway c--. - . 

11 Excavation 100 CY $ 45.00 $ 4,500.00 

12 Compacted El11bankment 330 CY $ 20.00 $ 6,600.00 
. .-~ 

13 Gravel Surfacing (6" Depth) 3,000 TON $ 45.00 $ 135,000.00 
. . 

14 24" CMP Culvert (assume 7 culvert~ 35LF EA) 245 LF $ 54.00 $ 13,230.00 
.. . ~------

. - . ._----_. 

_.__._.--_._
'--' -~-----~--,---

... ,---~-~--. - ._- _._-_.__. -----

----.--~,~-~--
_.- r----.. - ..--.. 

_. -~------.'. - ----------,- --------- - ,-- .._..._.....-. f--.. 

- ... .. r--" -~------ ,-,-------,---- .  ._------f-. - ------"~---
Sheet Subtotal = $ 1,721,310.00 

QUANTITIES PRICES 
BY CHECKED BY 4=tl CHECKED j~ 
Anne Paval Chris Duke Jerry Za er (2~lt..e.. ~ ~fZSI"1r 
DATE PREPARED PEER REVIEW DATE PREPARED PEEm 

6/1112008 Dave Edwards August 25, 2008 ~~·ffi 17Lf\ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 58 - OF 
~ 

59
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Improvements to Existing Lmuma Creek REGION PN PRICE LEVEL: Apr-07 
c:\Uocuments an I :>etungslgzanaerlMy uocuments\Jerry L\LW~ J W L, 

FILE: 
Estimates\Black Rock-Wymer HMUWymer MPL Total Est - 20081[081108 

Civil/Structural - Wymer - MPL Total Est .xlsJSummary IA - Yakima River 

::;: 
:;: ~ OJ 

~ 0 t: 
...JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >c.. U ~ 

~ c.. 

-

Earthwork (Lmuma Creek) 

15 Common excavation of outlet channel 8140 86,000 CY $ 4.50 $ 387,000.00 

16 Embankment 8140 11,500 CY $ 9.00 $ 103,500.00 

17 Compacted Embankment 8140 11,500 CY $ 6.00 $ 69,000.00 
~-

18 Furnish/place rock riprap (d50 6", dl00 12"), 120lb/cf 8140 24,000 TONS $ 27.00 $ 648,~ 

19 Furnish/place geotextile 8140 45,000 SY $ 2.70 $ 121,500.00 

20 Furnish 9 steel sheet pile control structures 8140 22,000 SF $ 18.00 $ 396,000.00 

using AZI3 sheet piles 

21 Excavation for sheet piles 8140 1,700 CY $ 23.00 $ 39,100.00 

22 Furnish and place cement bentonite slurry 8140 1,700 CY $ 110.00 $ 187,000.00 

23 Furnish and handle cement in cement bentonite slurry 8140 230 TONS $ 110.00 $ 25,300.00 

-

~-

--- -

--------.------------~-------

-~-----~-

--~-- --~- -

I---- ---r--.------------------------~-~-~-.---------- --~- ,,--~-

~----- c--------.--- - ----

1----- --------- --------------------------~------------------------- ------

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

~--- ----- ~-------,,---------------------------------- . .-~----.----~-- --~. 

------f-------- ..--. ---- ---------

--------- - ------~----~----- ----
I Sheet Subtotal = $ 1,976,400.00 

QUANTITIES PRICES 
BY CHECKED BY -ttl CHECKED ~ 

Anne Pavol K A. Sayer Jerry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

611212008 David K. Edwards Augnst II, 2008 'DLh 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 59 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Low Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

1-82 Bridge Protection REGION PN PRICE LEVEL: Apr-07 
L:lUocuments an I :o.etongslgzallderlMy uocumentsverry L\LW~ JWL FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MPL Total Est - 200811081208 

Civil/Structural - Wymer - MPL Total Est .xlsJSpillway & Outlet Wks (42-52) 

:;: 
OJ ~§ t:: 

..l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0.. U -<-< 0.. 

-

1-82 Bridges --)--

Protect existing 2: I slope bridge embankments 

Apply waterproof membrane to existing bridge piers 

that will be submerged 
-

Embankment Protection 

24 Furnish and place riprap on embankments, (D50 = 24") 8140 34,000 TONS $ 27.00 $ 918,000.00 

25 Furnish and place riprap bedding 8140 16,000 TONS $ 18.00 $ 288,000.00 

26 Excavate existing protection (18" deep) 8140 10,500 CY $ 14.00 $ 147,000.00 

Bridge Pier Protection 

Apply membrane to Bridge piers 

27 Water jet face of piers 8140 490 SY $ 18.00 $ 8,820.00 

27b Remove concrete cover to expose vertical #11 reinf 0 CY $ - $ -

27c Clean entire length of exposed #11 bars by sandblasting 0 LF $ - $ -

27d Concrete jacket placed around exposed column 0 CY $ - $ -

28 Remove spalling concrete (5% total area) 8140 25 SY $ 45.00 $ 1,125.00 

29 Furnish and install liquid applied CIM 1000 urethane 8140 490 SY $ 10.00 $ 4,900.00 

(spray application) 

30 Furnish and install liquid applied CIM 61 primer 8140 490 SY $ 12.00 $ 5,880.00 

(spray application) 
---

coating on piers manufactured by 

Perrnabond, Inc. Telephone (801) 465-2890. 

Contact: Stan Terry 720-368-1357 

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

31 Waste Excess Material from 1-82 Modifications 

Assume local waste. 

Waste common material 8120 10,500 CY $ 14.00 $ 147,000.00----_.-_._-- -------

f-- - ---- ._----_.----

32 Borrow Material for 1-82 Modifications 
--~------~-----~ 

Assume I way haul of 5 miles:.. _________ 
- ---- ------ - ,, ---

Borrow Riprap 8120 30,000 CY $ 20.00 $ 600,000.00
f--- -~------ -------- ---- ---------_..  r----------- " 
~- ----~-------- .--- - -----f----- -----~--------~ 

---- ,,---------------- ---- ----- ------- _. ----------------------

-- ------~-- ,,--------~------------- --f-- ---
Sheet Subtotal = $ 2,120,725.00 I 

QUANTITIES PRICES 
BY CHECKED BY 4tJ CJIECKE~ 

Joe Gemperline (8140), Dick LaFond (8120) Anne Payol (8140), Brian Goplen (8120) Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 17,2007 Tedd R. Calhoun, PE August 12, 2008 DLk 
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
PROJECT:FEATURE: 

Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 

Summary 
 WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Yakima River Intake, Pumping Plant, REGION PN IPRICE LEVEL: Apr-07 
C:IDocuments and Settings\gzanderlMy Documents\Jerry Z\2008 IWZSwitchyard and Transmission Line FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MP Total Est - 20081[082508 

Summary Sheet 1 A of 59 Wymer PP& R - MPTotal Est.xlsjSummary lA - Yakima River 

.... 
~§ ~ <0 QUANTITYDESCRIP110N CODE UNIT PRICE UNIT AMOUNT
~f3 < '" 0.< 

Wymer Offstream Storage Facility consists of: 


Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 


Concrete-Faced Rockfill Dam. Crest El. 1750. Central Core Rockfill Dike, Crest EL. 1750. 


Spillway and Outlet Works, Road (Access and 182) and Lmuma Creek Improvements 


Yakima River Intake - Sheets 2 - 13 $ 16,991,032.00 

Pumping Plant - Sheets 14 - 25 $ 48,718,223.00 

Switchyard and Transmission Line - Sheets 26 - 27 $ 6,038,633.00 

Subtotal $ 71,747,888.00 

Mobilization 5% (+1-) $ 3,600,000.00 

Subtotal with mobilization $ 75,347,888.00 

Escalation during construction 0% (+1-) $ 

Subtotal $ 75,347,888.00 

Design Contingencies 15% (+1-) $ 11,652,112.00 

CONTRACT COST $ 87,000,000.00 

Construction Contingencies 20% (+1-) $ 18,000,000.00 

FIELD COST $ 105,000,000.00 

(+1-)30%Non-Contract Costs ** $ 30,000,000.00 
J 

CONSTRUCTION COST $ 135,000,000.00 / 

Escalation to notice to proceed, allowance for procurement strategies and utility relocations are not included 


** Land Acquisition Cost of $7,000.00 associated with these features, are included in the Non-Contract Costs. 


QUANTITIES PRICES 
BY CHECKED 

BY ~t CHECKED : (1 :-/j~~g t,(oLDesign Team J .erry Zander 

IoATE PREPARED PEER REVIEW IDATE PREPARED PEERREV~& 
June 27. 2008 August 25, 2008 ht1>Lr\ 

/ 


I 

http:7,000.00
http:135,000,000.00
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
C:lDocuments and SettingslgzanderIMy Documents\Jerry Z\2008 JWZ Discharge Line FILE: EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est  20081[082508 -

Summary Sheet 1 B of 59 Wymer PP & R - MP Total ESLxlslSummary lA - Yakima River 

f

~8 ~
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

"u >"-u «« C4 

Wymer Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced RockfIll Dam, Crest EI. 1750. Central Core Rockfl11 Dike, Crest EL. 1750. 

Spillway and Outlet Works, Road (Access and 182) and Lmuma Creek Improvements 

/ Discharge Line - Sheets 28 - 33 $ 44,158,980.00 
~---

Subtotal $ 44,158,980.00 

Mobilization 5% (+1-) $ 2,200,000.00 

/ Subtotal with mobilization $ 46,358,980.00 
-

Escalation during construction 0% (+1-) $ -

Subtotal $ 46,358,980.00 / 

Design Contingencies 10% (+1-) $ 4,641,020.00 

,/ CONTRACT COST $ 51,000,000.00 

- -

Construction Contingencies 20% C+I-) $ 10,000,000.00 ,/ 

I
FIELD COST $ 61,000,000.00 I 

-
I---I--~---

Non-Contract Costs ** 30% (+1-) $ 18,000,000.00 / 

---~- -~~---~-1---- -~-~-- I------~~-----

/ CONSTRUCTION COST $ 79,000,000.00 
I------~-J-------~ t--- ----- -------~,-- ---- 1-------

---~-- ---I-------~~---------------------- 1------1--------- -1---------- ----------~-

f-------- f-----t-----~-----------~------------------- ---~-- 1-- -------j------------

----~-- I---~~t------~---------------------~---- 1--------I-------~-- - I--------~- --~-----~-----

I----~~ 1-------I------~-~--~-------------------------------- ------- I-------~- 1------1--------- --------------

------,,- ----- -----~---~"--~--~"--~--~----,------~1-----1------ -~-- I-----------~ -- ------_. 

-------- ---- --"'---~--~-~-~"---------~----------------~---~-- ------ -~--- ---~- ._--------.- ---~----------

Escalation to notice to proceed, allowance for procurement strategies and utility relocations are not included 
1------- --- I-----------~------------~------------~- --------~----~-----~----=-"--- ---------- -----~-----------

*~ Lanci...A.c3..uisition C(}..s.t.()f $OOO_assCJCiated with th...':-';e_i.eatures~e.IIlc~ed III ther1'l'()'.l-CO!ltl'll~sts __T__ ___ 1--- -----1---- ---------~------------

QUANTITIES PRICES 

BY CHECKED CHECKED~j tit ro{1s{6(
DeSign Team ~:rryz:l 
DATE PREPARED PEER REVIEW DATE PREPARED PEERRFtJC~ 
June 27. 2008 August 15. 2008 1)[1\ ?N h-t



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Face Rockfill Dam, Cental Core Rockfill Dike, REGION PN PRICE LEVEL: Apr-07 

Spillway, Outlet Works, Diversion, and Roadwork FILE: 
J:I2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MP Total Est 

Summary Sheet 1 C of 59 20081[082008 - Wymer PP & R - MP Total Est.xls)Summary IB - Discharge Ln 

... :2!Z:Z UJ::0 
~o t::
--,Co DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o.u ~ 
~ 0. 

Wymer Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced Rockfill Dam, Crest EI. 1750. Central Core Rockfill Dike, Crest EL. 1750. 

Spillway and Outlet Works, Road (Access and 182) and Lmuma Creek Improvements 
1-------

Concrete Face Rockfill Dam - Sheets 34 - 37 $ 305,748,500.00 

Central Core Rockfill Dike - Sheets 38 - 41 $ 64,527,800.00 

Spillway & Outlet Works - Sheets 42 - 52 $ 47,510,670.00 

Diversion During Construction - Sheets 53 - 56 $ 4,398,660.00 

Roadwork & Bridge - Sheets 57 - 59 $ 6,638,320.00 

Subtotal $ 428,823,950.00 

Mobilization 5% (+1-) $ 21,000,000.00 

Subtotal with mobilization $ 449,823,950.00 

Escalation during construction 0% (+1-) $ -

Subtotal $ 449,823,950.00 

Design Contingencies 10% (+1-) $ 40,176,050.00 I 

CONTRACT COST $ 490,000,000.00 " 

Construction Contingencies 25% (+1-) $ 130,000,000.00 

FIELD COST $ 620,000,000.00 v --t---------~ " 

- --I
Non-Contract Costs ** 30% (+1-) $ 190,000,000.00 / 

1------ -
CONSTRUCTION COST $ 810,000,000.00 /

f--- -~-

--- - -~~-

Escalation to notice to proceed. allowance for procurement strategies and utility relocations are not included 
.-~ 

** Land Acquisition Cost of $ 1,407,000.00 associated with these features. are included in the Non-Contract Costs. 
----- r--

QUANTITIES PRICES 
BY CHECKED BY ~l CHECKEDtAitt/~ 
Design Team Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

l)L)-'\ glLa/abJune 27. 2008 August 20, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET .". 2 - OF - 59 
.__.

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 

FILE: 
J \2008 JWZ Estnnate:;;\Black Rock-WYITit:T HML\Wymer!ViP Tot<ll Est 2008\[080408a - Wymer PP & 

Geotechnical/Civil R· l\1P Total Est-ZOOS xb)Sununary lA - YakUTla R!va 

> :;:
>-Z 

DESCRIPTION QUANTITY UNIT UNIT PRICE ~g ~ CODE AMOUNT

-lU >
c..U -<-< Q., 

ConstructlRemove Cofferdam around Intake 
----------~--------------------- -----1--------

Max River WS: El. 1284 

Bottom of River: El. 1272 
-

Assumed Construction WS: El. 1280 
- - ---

Assumed top of Rock: ±EL 1260 
------- ----------------------- -------- ------------------ -

1 Furnish, fill, install, and remove "Super Sacks" 1 LS $ 82,000.00 $ 82,000.00 

- Use 540 sacks @ 3'x3'x3' = 540 cy of fill 

- Place sacks with crane - 8 tons at 35ft reach 

Use fill from Intake excavation to fill sacks with minor 

processing for 3"minus (run through "grizzly") 

-

2 Furnish, install, and remove 40 mil PVC Geomembrane 600 SY $ 15.00 $ 9,000.00 

- Use 20 ft long roll 

3 Furnish, fill, and place Sand Bags 300 CF $ 27.00 $ 8,100.00 

Placed by hand 
-

Unwatering behind cofferdam 
I---- -

Furnish and install "french drains" 
~---

/ 4 Gravel- (sand and/or gravel wI less then 5% fines) 20 CY $ 90.00 $ 1,8~~ 

5 Slotted 6-in dia. PVC or HDPE 270 LF $ 12.00 $ 3,240.00 -

1--

~-- 1-

- --~--- ----_. 

-

~------ - -----

----~- --------- 1---

~- ----------------------- I- --- ------_._--------

--~-- ------------- 1--

c------ --~---- - ---------------------~-

---- ._-_.. -- - -- c------ ---- - --------- ----

--- ---------~---~--~--~- - -~~--------- ----------------------

------- 1------ -- - --- -------- - - --------- ------------1-

-- ---------,,~--------- ---------------------- --- --------- --------- ------------ ------- -- ------------
Sheet Subtotal = $ 104,140.00 ". 

QUANTITIES PRICES 
BY CHECKED CHECKED1'$1 BY ~i e(1!otBob Davis Bill Engemoen Jerry Zan er 

DATE PREPARED PEER REVIEW DATE PREPARED PEEyVIEW 
~M Apnl 30. 2007 Al Klene August 4. 2008 



BUREAU OF RECLAMAnON ESTIMATE WORKSHEET SHEET - 3-- OF  59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN IPRICE LEVEL: Apr-07 

FILE: 
ll2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MP Total Est 

Geotechnical/Civil 20081[080408a - Wymer PP & R - MP Total Est -2008.xlsJRiver Intake (2-13) 

I ;;:
I-Z 
z::. 
<:0 t!
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
"'U <: 

<: 0

- f--------------

- --

Construct/Remove Cofferdam around Intake Fish Return Structure 
~~--

Max River WS: EL 1284 
~----- ---

Bottom of River: El. 1272 

Assumed Construction WS: EL 1280 (Q= cfs) 
-

Assumed top of Rock: ±EL 1260 

6 Furnish, fill, install, and remove "Super Sacks" 1 LS $ 30,000.00 $ 30,000.00 

- Use 200 sacks @ 3'x3'x3' = 200 cy offill 

- Place sacks with crane - 8 tons at 35ft reach 

- Use fill from pipeline excavation to fill sacks with minor 

processing for 3"minus (run through "grizzly") 

-,,-----~------~---

7 Furnish, install, and remove 40 mil PVC Geomembrane 225 SY $ 15.00 $ 3,375.00 

- Use 20 ft long roll 
-

------

8 Furnish, fill, and place Sand Bags 115 CF $ 27.00 $ 3,105.00 

Unwatering behind cofferdam 
-

Furnish and install "french drains" 

9 Gravel - (sand and/or gravel wI less then 5% fines) 8 CY $ 90.00 $ 720.00 
-

10 Slotted 6-in dia. PVC or HDPE 100 LF $ 12.00 $ 1,200.00 
c-----

c------- ---- ~---------

1--

r---

c-------
----- '----- --~- --

------ -

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

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

--- ----- -

------------ -- ----- -~------------------------ --~------- f-- ----------

------------------- ----- -1----- ---------------

--------- ----1--- ---,----,,~----------,---,-- -- ---------- ------ 1- -------

f------ f----- ------ --- ----- ----~ '----------- -----------

--~,,--,-~ ---- -- --,------~--~,----------,--------~ ---- --~-~ 

Sheet Subtotal = $ 38,400.00 ./ 

QUANTITIES PRICES 
BY CHECKED CHECK1t4 

Bob DaVIS Bill Engemoen ::rryzr:l 'h/q O~ 

DATE PREPARED PEERREVrnW DATE PREPARED PEERREVrnW 

Apnl 30. 2007 Al Klene August 4. 2008 1>CJ--"\.. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 4 --- OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 
J:I2OU~ JWZ Estlm3tesllliack KOd-Wymer HMLIWymer MPtotal Est 

FILE: 
2008\[0804083 - Wymer PP & R - MP Total Est -2oo8.xls)Summary IA -

Geotechnical/Civil Yakima RIver 

:;:: f-~ 
z;,::J 
«0 t
->u QUANTITY UNIT UNIT PRICE AMOUNT>- DESCRlYflON CODE 
o-u « « 0

Dewatering Intake and Pumping Plant 
-

Max River WS: EI. 1284 
-

Bottom of River: EI. 1272 - --- -------

Assumed Construction WS: EI. 1280 (Q= cfs) 

Assumed top of Rock: ±EI. 1260 
-

Assumed Ground WS: EI. 1280 (same as river) 
-

II Wellpoints about Intake and PP structures 1 LS $ 3,600,000.00 $ 3,600,000.00 

- Install and remove 340 well points 
---

- Operate well points approximately 9 months 

- Do not assume well points are jetted. 
--

- Each wellpoint installed by: 

- Drilling borehole, 8" diameter 20-ft deep 

- Backfill borehole with sand (place with sand casing) 

- Install weIIpoint using IS' steel riser pipe wi 

self jetting well point screen (2" dia typ) _. 
- Wellpoints are placed at 6 ft centers 20 ft deep 

- Assume excavation to EI. 1280 before placement of wellpoints 

12 Wellpoints behind cofferdam I LS $ 700,000.00 $ 700,000.00 ~ 

- Install and remove 40 wellpoints 

- Operate well points approximately 3 months 

- Do not assume well points are jetted. 
-

- Each wellpoint installed by: 

- Drilling borehole, 8" diameter 12-ft deep 

- Backfill borehole with sand (place with sand casing) 

- Install wellpoint lIsing 1.5" steel riser pipe wi 

self jetting wellpoint screen (2" dia typ) 

- Wellpoints are placed at 6 ft centers 12 ft deep 
--~-

- Assume installation of cofferdam before placement of weIIpoints 

1---. 

----~ - -~ 

~- --- ----

- - ,~- -- ---- --_._ --~-.-. -- - -----------~---------

~--- --f-------------..... --- - ._----- -

------ ------------------ ---- - _._.._-_._
~--------

--- -------------  -,-,-----------~-. ,---- ------------ -

----.~ - -,--------- ---" .._------------- - - -- _._ -------1----.._---_ .. --c- ...--------.

--- .-.-.~_.- ----------,,,----------------------- --- -~-~~-.-..--. ------------ - -
/ Sheet Subtotal = $ 4,300,000.00 

QUANTITIES PRICES 
BY CHECKED BY it: l CHECKED1'4 ~/10~Bob DaVIS Bill Engemoen Jerry Zand r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER VIEW 
[P\ Apnl 30. 2007 AI Ki<lle August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 5 
~~ 

OF - 59
--

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 
J:I2UU~ JWL EstImatesllJtack Kock-Wymer HMLlWymer Ml' total r",t 

FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xls]Summary IA

Geotechnical/Civil Yakima River 

f-
f- Z iii
Z::> 
~o t:
-'u > DESCRWTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o.u ~ 

~ 0. 

Unwatering Intake and Pumping Plant 
-

Max River WS: EL 1284 
--

Bottom of River: EL 1272 

Assumed Construction WS: EL 1280 (Q= cfs) 

Assumed top of Rock: ±EL 1260 

Assumed Ground WS: EL 1280 (same as river) 

-

Unwatering at base of soil excavation 

- Furnish, install, and remove (filter toe drain): 

13 Sand/gravel filter material 715 CY $ 71.00 $ 50,765.00 
; 14 Slotted pipe 6-in dia. PVC or HDPE 2,150 LF $ 12.00 $ 25,800.00 
; 15 Wrap slotted pipe in non-woven filter fabric 475 SY $ 6.00 $ 2,850.00 

16 - Furnish and operate sump pumps 

- Operate II sump pumps for 9 months I LS $ 750,000.00 $ 750,000.00 

- Each pump should have a 30 ft lift 

and have a flow of about 4 gpm 

17 Unwatering at base of rock excavation 

- Furnish and operate sump pumps 

- Operate 10 sump pumps for 9 months I LS $ 820,000.00 $ 820,000.00 

- Each pump should have a 45 ft lift 

and have a flow of about 5 gpm 

- Operate 3 sump pumps for 9 months 

- Each pump should have a 55 ft lift 

and have a flow of about 5 gpm 

18 Unwatering about fish return pipeline 

- Furnish and operate sump pumps 
~- , -'- 

- Operate 3 sump pumps for 2 months 1 LS $ 110,000.00 $ 110,000.00 
~. 

/ ------

- Each pump should have a 12 ft lift ----_._.._- -------

and h:l~~a flow of about 5 gpm 
-

~. - ---,-- ----,,-,--  ------

- -------- ------- -~--

-_. --, _. -----
Sheet Subtotal = $ 1,759,415.00 / 

QUANTITIES PRICES 
BY CHECKED BY tf-J CHECKED..-pt e{q!Cd
Bob DaVIS Bill Engemoen l.erry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER'DIEW 
L/,-/\... 

Apnl 30. 200? Al Kiene August 4. 2008 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 6 
---~ 

OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J\2008 JWZ EstimiltesIBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
2008\f080408a - Wymer PP & R - MP Total Est -200S_xlsjSummary lA 

Civil/Structural Yakima River 

!
!-z ::i
zg b
ju DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o..u «« 0.. 

- ---~---- - - - 

Structural Excavation and Backfill 

Excavation and backfill quantities are to existing ground level. 

Excavation and backfill above existing ground levelcovered under PP yard. 
-~ 

Assume top of rock is at EI. 1262 
-

19 Excavation of common materials for structures (2: I) 8140 24,400 CY $ 9.00 $ 219,600.00 

20 Excavation of rock for structures (drill & shoot) (112: I) 8140 2,060 CY $ 60.00 $ 123,600.00 

21 Furnish backfill for structures (assume local borrow) 8140 13,715 CY $0.00 $ -

22 Place backfill around structures 8140 13,715 CY $ 15.00 $ 205,725.00 
- 

23 Compact backfill around structures 8140 13,715 CY $ 17.00 $ 233,155.00
-

-

STRUCTURAL 

Construct Gated Intake and Fishscreen Structure 

24 Furnish,.!~rm, and place reinforced concrete (fc=4ksi) 8140 2,950 CY $ 800.00 $ 2,360,000.00 

25 Furnish and place concrete reinforcement. 8140 353,860 LBS $ 1.80 $ 636,948.00 

26 Furnish and handle cement 8140 840 TONS $ 150.00 $ 126,000.00
--

~ 

27 W-Beam guardrails 8140 40 LF $ 80.00 $ 3,200.00 
-

-

Construct Intake Structure Retaining Walls 

28 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 203 CY $ 1,075.00 $ 218,225.00 

29 Furnish and place concrete reinforcement. 8140 24,300 LBS $ 1.80 $ 43,740.00 
-

30 Furnish and handle cement 8140 58 TONS $ 150.00 $ 8,700.00 -

Construct Sump for Fish Pumps and Bypass 

31 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 1,040 CY $ 900.00 $ 936,000.00 

32 Furnish and place concrete reinforcement. 8140 124,620 LBS $ 1.80 $ 224,316.00 

33 Furnish and handle cement 8140 295 TONS $ 150.00 $ 44,250.00 
--

- -

- ----

--f-- ---~- ------~--- ---  ----~---

f-- ------ ---- --------  - 
-  -'-----  ----  -----------~c------1--- --- -~~-------

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

---  ----  ----- --- --------------  f------ f------  ----~-~--- ---------- 

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

---~ ~---- -,, --------------------------------------  -----------~ ~---- ---- --------------- 

~--- --  ----  ------~---------- --------  f----------  -----
Sheet Subtotal = $ 5,383,459.00 / 

QUANTITIES PRICES 
BY CHECKED CHECK

BY #1 
Joe Gemperline Chou Cha I Dave Gesundheit Jerry Zand 1ftf 4.( o~ 
DATE PREPARED PEER REVIEW DATE PREPARED PEER RE'j)WL.f-\ 

51112007 DaVid K. Edwards August 4. 2008 







BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 7-- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
1:12008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est }<'ILE: 
20081[080408a - Wymer PP & R -!viP Total Est -2008.xlsJSummary IA

Civil/Structural Yakima Ri ver 

,.. 
,..z :>'
z=«0 ~

DESCRIPTION CODE QUANTITY UNIT UNlT PRICE AMOUNT...1U >
0.. V « « 0.. 

- _. --

-- - ~~~-~~~--

Earthwork for Fish Bypass Pipe 

Price Alternative 2. Alternative 1 for refere!lce only. 
l-----

Alternative 1 Prices not included in sheet total ._

Alternative 1 • Payline Quantities· Vertical Trench Walls 

Bypass pipe common excavation 8140 580 CY 

Bypass pipe backfill 8140 310 CY 
~-

Bypass pipe soil cement bedding (100 psi) 8140 175 CY ,---

(Soil Cement Slurry CLSM) 
--

Alternative 2· Takeoff Quantities • 2:1 Trench Walls 

34 Bypass pipe common excavation 8140 1,600 CY $ 13.00 $ 20,800.00 

35 Bypass pipe backfill 8140 1,180 CY $ 18.00 $ 21,240.00 

36 Bypass pipe soil cement bedding (100 psi) 8140 330 CY $ 190.00 $ 62,700.00 

(Soil Cement Slurry CLSM) 

,,-

-

Notes: 
-- -

Clearing aud grubbing by other group 8120 

Fencing by other group 8120 

People guardrail by other group 8120 -
Gravel surfacing by other group 8120 

-

Yard earthwork by other group 8120 

Coffer Dam and Dewatering by other group 8312 

Waste and borrow included under PP 8120 

,,--- 

----

--- _. -----

1---- --.-~~-~- - .

--- ---~---~--- -- f..- --- 1-------

------- - --~--~,---

t---- ---------- ------- ,,-----~--- --- ~~-- f------- -

--------~~---- .-  ,,-- -~----.~-- -

f----. --------- ---------.-~-.- .. - ---.----- f---~------

f---~~--.-- -- . _.._---- 1----- - - ---- -~-.-.-- -----------

~----- ----- -----_.._ -- -- .-~ --'-~1---._--- -

---- -_. _.+ -- -----.-~-- - -~~--- ---,-,---

Sheet Subtotal = $ 104,740.00 / 

QUANTITIES PRICES 

BY CHECKED CHECKED BY </:t., ~/1/os
Joe Gemperline CJlOU Cha I Dave GeslUldhelt Jerry Zande #
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVl)' L.J.A-... 

5/In007 DavId K. Edwards August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET ---8 
-~ 

OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:\2008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est FILE: 
20081[080408" - Wymer PP & R - MP Total Est -2008xlsjSulDmary IA-

Structural Yakima River 

r :'.r Z 
z:,.)
«0 ~
...lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
""'U « « "

----- --~~---,-

Structural Steel 
-- -

37 Furnish and install structural steel (painted): 8120 2,000 LBS $ 5.00 $ 10,000.00 ./ 
f------ --

3-Ton Hoist monorail beam and frames 
1----- -

- -- ---

- - -
38 Miscellaneous Metalwork 8120 8,000 LBS $ 10.00 $ 80,000.00

-
3' wide walkway, steel, safety grating along fish screens 

1---------
75-ft ea side with support frames at II-ft centers 

-- - --
Gripstrut panels @ 23.5 Ibslft 

Guardrail 

Ladders and landings into Intake 

Control Building 

39 Pre-en~i!:leered metal building - 15 ft. eave height 8120 I EA $ 62,000.00 $ 62,000.00 

3:12 roof pitch, 20' long x 20' wide 

40 Furnish, form, and place reinforced concrete (fc=4ksi) 8120 18 CY $ 1,300.00 $ 23,400.00 

Assume 1-ft x 22-ft x 22-ft base slab -
41 Furnish and place concrete reinforcement. (135 IbslCY) 8120 2,500 LBS $ 1.80 $ 4,500.00 

42 Furnish and handle cement (.282T/CY) 8120 5 TONS $ 150.00 $ 750.00 

---

-

~--- -

---- -

-". ---~- ---

---- c-- --- ---,---- -

-J------~---

-~---- ---- -- ------- .-~ - -

--- ------ ----~--- --,,-------- ------ ---- ~~--~~---~---

1------ ---------------- --- - -

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

1------ - ---- -----,--,----------~~----- ---- ------ -------~ ~------- -

--- -- - -- ---~~------- ------- --------- --- -- ~------------- .. --

-------- .-------- ---------.---~-,------ -------- - -- --- -----
Sheet Subtotal = $ 180,650.00 / 

QUANTITIES PRICES 
BY CHECKED 

BY ~f CHECK1t4 0/103 
Dick LaFond Bnan Goplen lerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REV'i) LM 
May 1,2007 Brian Goplen August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET -,-9 -- OF 
~-

59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:\2008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
2008\[ 080408a Wymer PP & R - MP Total Est -1008_xlsjSummary lA 

Mechanical Yaki ma Ri ver 

I ;i'
I-Z 
z::;:.J 
--< 0 "'t:
-lU DESCRWfION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
'-u --<--< '

-I-- ---~-- ~ --

Mechanical 
--~- -

-_.

- ...-~- ~ -~ 

._-

43 Ventilating System for Fish Pump 8410 1 L.S. $ 3,000.00 $ 3,000.00 

Electrical Equipment Control Building: 
----

Consists of: 
f---------~ ~ 

1 Centrifugal fan; 500 cfm 
~-~ 

1 - Backdraft d<t...l11per; 24-inch by 24-inch 
~-

~1_ - Intake counterbalance damper; 24-inch by 24-inch 

2 - 24-inch by 24-inch stationary louver 

/ 
44 One (3) ton capacity, electric, wirerope, monorail hoist 8410 1 L.S. $ 6,000.00 $ 6,000.00 

with manual trolley for intake structure stop logs 

(hoist only; hoist beam provided by 8120) 

45 Stoplog guides and seats (steel) 8410 2,800 LBS $ 11.00 $ 30,800.00 

.._

46 Stoplog lifting beam (steel) 8410 1,000 LBS $ 4.50 $ 4,500.00 

47 Stoplogs (steel) 8410 13,600 LBS $ 4.00 $ 54,400.00 / 
~-

48 Trashracks and seats (steel) 8410 20,400 LBS $ 8.00 $ 163,200.00 / 

49 One trash rake, rails, supports 8410 11,000 LBS $ 10.00 $ 110,000.00 

(assume Atlas Polar DT8300 rake) 

~~ --_.

50 One cOI1_\,~yor (steel) 8410 5,000 LBS $ 10.50 $ 52,500.00 
1-----

1---
51 ~_ F~s~_~~~reen gui(l~s, support structure, braces 8410 

~bedded ~~ats, blank panel, and bypass walls 
~-- -

Structural steel 105,000 LBS $ 8.00 $ 840,000.00
-~- ~ c----- --~-- -~~ 

~~___~_.<I"?oes not include walkway, see 8120) 
--~ ~--

~- _._- ---_.._---- ------------- .._--

c----r----- ,,---~,,-. -------- --- -- -- ~ 

~-- ~ .------ -------- ---

---- I----~-- - ---- -- -------------------~ ----- - ------

---- ---- -------,,----------- -------- -~--~----- ~--- ~ 

---~-- - -_._-".,, ----------~--- --~ --~ -~---- -~------- -------,, - ----
Sheet Subtotal = $ 1,264,400.00 ..

QUANTITIES PRICES 
BY: J. Grass I P. Schlein I A. Rill CHECKED 

BY 1=11 CHEC~ gftl b'i 
R. Christensen Rick Christensen I REgan Jerry Zan r 

DATE PREPARED: PEER REVIEW !DATE PREPARED PEERREVDL~
4128107.6116108 August 4. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 10 - OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ EstlO1ateslBlack Rock~Wymer HMLIWymer MP Total Est FILE: 
2008\j080408a ~ Wymer PP & R - MP Total Est ~2008.xlsISummary IA ~ 

Mechanical Yakima River 

f 2:f-Z 

:;;8 '"t:: 
DESCRIPTION -'u CODE QUANTITY UNIT UNIT PRICE AMOUNT>o-u ~ 

~ 0

r-~ ~ ~-~ ~~ 

Mechanical 
~ -~ 

52 Fish screens 11' W xl]' H panels, 10 + 2 spares 8410 
~ 

Stainless steel 14,600 LBS $ 25.00 $ 365,000.00 

Structural steel 14,600 LBS $ 8.00 $ 116,800.00 

.-~ 

53 Barrier panels above fish screens, 11' W x 11' H 8410 

10 + 2 spares 

Structural steel 36,300 LBS $ 5.00 $ 181,500.00 

54 Adjustable baffle panels, 10 bays 8410 
.; Structural steel 60,500 LBS $ 5.00 $ 302,500.00 

55 Fish screen cleaner with travel rail, 2 systems with 8410 

one brush cleaner arm per system 

a. Structural steel 8,200 LBS $ 6.00 $ 49,200.00 

b. Stainless steel 1,000 LBS $ 25.00 $ 25,000.00 , 

c. 2 Hp motors/gear reducers, with adj. speed 2 UNITS $ 10,000.00 $ 20,000.00 
-' -

controllers and limit switches 

56 Water level measuring systems 8410 

Sensors/transducers 6 UNITS $ 5,000.00 $ 30,000.00 

Receivers/transmitters 2 UNITS $ 10,000.00 $ 20,000.00 -
6" Dia. FRP pipe stilling wells 120 FT $ 40.00 $ 4,800.00 

~- ~-~ 

~~ -~ ~~ ~~~.--

- -_. -~----~~ ~ ~. .. r-------~ 

r------- ,-~--------------- - I---------~ ----~~~-----,-

r--~]---- ~-~ -~~- -----~~ 

]----~. --------- --~---,-- - -------- C----~~--~.~ ._------- -----~-~---

I--~~--~- .~ ----------,,----- ~ --- --"._-- --.-~-~---~-. 

i----- ---,-------,-'''-----~----~--- ~~ ------ --- --- ._--------

---- --~.~--- ._-------------------- ---- ------ ----- -~- f---- -~-..-~I----~-..-------~ 

Sheet Subtotal = $ 1,114,800.00 " 
QUANTITIES PRICES 

BY: R. Christensen CHECKED CHECKED 11' BY ~l eirjoa>
John Grass. R. Egan Jerry Zand 

DATE PREPARED: PEER REVIEW DATE PREPARED PEERREVi) 
LJ-A..4/28/07, 6/16108 August 4. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 11 - OF 
~-

59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstimatcslBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
2oo81r080408a - Wymer PP & R - MP Total Est -2oo8.xlsJSummary IA 

Mechanical Yakima River 

f ::E 
Ul ~5 

-< 0 t:: 
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >o..u -<-< 0.. 

---

c------ --

-----~---

Pumping Units for Fish Bypass 8420 
------ -

Furnish and Install: 

Two - Wemco Hidrostal Model N36A screw 

centrifugal fish pumps wI shrouded S.st 

impellers, S.st casings and S.st pump 

shafts, right-angJe gear drives, 60 cfs @ 14' TDH, 
---

ISO hp, TEFC, vertic~1 induction motors, and 

vertical shafting with couplings 

- Goverrunent to witness pump shop test 

- Field testing with on-site pump mfr's rep. 

57 a. stainless steel shrouded pump impellers, 22,000 LBS $ 80.00 $ 1,760,000.00 

casings, and shafts 

58 b. right-angle gear reducers (4: 1) 2,200 LBS $ 57.00 $ 125,400.00 

59 c "Premium Efficiency" vertical induction 6,300 LBS $ 21.00 $ 132,300.00 

motors, inverter-duty rated, TEFC, hollow 

shaft, ISO hp, 1200 rpm, 3Phl60HzJ460 V 
, 60 d. vertical shafting (30') and couplings 2,800 LBS $ 16.00 $ 44,800.00 

61 e. common pump/gear reducer baseplate 14,300 LBS $ 5.00 $ 71,500.00 

(ll.25 ft x 9.25 ft) 

Variable Frequency Drives 

(on 8430 qty. est. worksheet) 

--~-

-~--------

- -,,----~--- -

c---------~ - --~-------

- ------ ----

----- 1- ----------------- - ---+-

--------- ------~- ----

----+ ------------- ---

- ---------- ---------,-~---- -------- ------------

-- -- --- ------------- - f-------- 1----- -

Sheet Subtotal = $ 2,134,000.00 / 

QUANTITIES PRICES 
BY CHECKED BY .f;f. J CHEC~ S/{/ort.

R. Zelenka T.Hummel 6/5/08 1 eITy Zander 

DATE PREPARED PEERREVlEW DATE PREPARED PEER REVlEW'b LM 
June 4, 2008 T.Hummel 6/5/08 August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET~ 12_ OF 59 

-~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:\2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008_xlsISumlllary lA 

Civil/Structural Yakima Ri ver 

~ 
,...Z asZ;:J t::-<0 
..JG DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
"-u -<-< "

---, -- -- ----
Mechanical 

---~ 
~~~ ~-f----~ -~ 

~----- r-------
Steel Pipe for Fish Bypass 8420 

~-

-f--- -~ 

62 36" lD X 114" wall steel pipe -
233 lin. FI. @ 96 Ibs. per lin. Ft. (22368 I~s.) 233 LF $ 384.00 $ 89,472.00 

63 30" lD X 1/4" wall steel pipe 
~ 

/ 524 lin. Ft. @ 80 Ibs. per lin. Ft. (41929~_ 524 LF $ 320.00 $ 167,680.00
---

Flanges 

--------

64 8 ~ 36" A WWA Class D flanges 2,144 Ibs $ 4.00 $ 8,576.00 

Rectangular Pipe and Transition (Bypas~_II1let)~_ 8420 
~ 

65 All welded steel plates 35,000 Ibs $ 4.00 $ 140,000.00 

-

Valves for Fish Bypass 8420 

66 2 36" Manually Operated Knifegate Valves 
~ 

2500 Ibs per valve 5,000 Ibs $ 11.00 $ 55,009~ 

- ~-

~ 

-

-
~~--~~-----~ -----

------~ - r----------~--

~- -----~----,-----~- - -~--~-~r----~~ - --

.,------  -----~-----~ 

---~~ -,----~~----~-,------------- ---- -------- --------

-----------------~-----~-,-------,--- --~---c---- ------------ ~--------~'''-

------------------------- -------~--------- -- - ---

,--------~--------------,,-,--------------------- - ~- ---f----------- ---

~~- -- ------------ ------------- ----~--- ----~--- --~-- f-----------~-f------------~~~----

r---------- ---------------------------,,------- ------- --1--------- ~----f-~---~--- -----------

Sheet Subtotal = $ 460,728.00 

QUANTITIES PRICES 
BY CHECKED CHECKj~ rt;/~/o i 

R_ Frisz 615/08 R. Zelenka 615/08 ::rryz~l 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

DlJv\5-4-08 R. Zelenka 615/08 August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET --- 13 -- OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:\200S JWZ EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est FILE: 
200SIIOS0408a - Wymer PP & R - MP Total Est -2008.xlsjSurnmary IA-

Electrical Yakima Ri vcr 

f-< 

~~ 
<0 ~
-lU DF~<;CRIPTION > CODE QUANTITY UNIT UNIT PRICE AMOUNT 
Q..U << Q.. 

- -~----- --~------~ 

- ----
ELECTRICAL 

~--- -- -

----
Service Equipment (F&1) 8430 

67 Distribution panelboard, indoor type I EA $ 11,000.00 $ 11,000.00 

480 volts, 3-phase with 225 ampere bus 
----

68 Transformer load center I EA $ 8,300.00 $ 8,~()O~ 

15 kVA, I-phase, 480-2401120 volt 

Combination Motor Starters (F&1) 8430 

69 NEMA size 2 reversing contactor, 480V, 3-phase 2 EA $ 5,000.00 $ 10,000'0()_ 

480-120 volt control transformer 

NEMA type 4 enclosure 

---
Adjustable Speed Drives (F&1) 8430 

70 480 volt, 3-phase, 200 ampere 2 EA $ 55,000.00 $ 110,000.00 

Lighting System (F&l) 8430 - -
71 120 volt, fluorescent fixtures for 10' x 10' bldg I LS $ 7,000.00 $ 7,000.00 

-~ 

-

--

-

-'-----~------~ 

- -- ----~-------- ,--------

~--- ~------ ---- -- ---

-- ------~---~-,--------------- - - - ---- ,--'- -----

r---~- ----- -~----,-- --------- ---~ ;-----

1------------ --,------------~----------------------- ---

-~ ~------- --c-------

f- -------------~-------~~--,---------,--- - ----'''--------

------ ------- ----~-.-- ----f--------1------ ---

-- -------"._------------ ---------_..__._-----_.. - - -~------------ -------------- ----
Sheet Subtotal = $ 146,300.00 

QUANTITIES PRICES 
BY CHECKED 

BY <:ftJ, CHECKjt4 f(Jt/o'OMike Schuh Lisa GamuclelJo J.erry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DUV\May 28, 2008 George GirgIs August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -SHEET 14 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J \2008 JWZ E~tln1<lles\Bl[lck Rock-Wymt::r HML\Wyrnoo;r MP Tot;)] Est 1008\f080408a WYITa.'rPP& R 

Civil/Structural - MP Total bl -200S.xlsJSurnmary IA - Yakima Rlver 

f ;;:
f-Z 
Z;:J 
0:0 "'!:;
...lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
A-U 

0: '" 0: 
"

CIVIL 8120 
-

HP Pumping Plant Yard= EL 1287 
1------- ----~+ 

Site excavation for intake structure included in yard quantity_ 
1-------- -------- - - ---- -

Service Yard and Access Road 
c-----f-----

---~-

1 Stripping (remove and dispose 6" of topsoil) 34,500 SY $ 5_00 $ 172,500.00 

2 Common excavation to Service Yard El. 1287 16,530 CY $ 7.00 $ 115,710.00 

3 Place and compact embankment for service yard 18,500 CY $ 10.00 $ 185,000.00 

- I-

4 Furnish and place 6-inch thick gravel surfacing 19,000 SY $ 8.00 $ 152,000.00
--- --,-~--

5 Furnish and place base course material - 6" thick 1,930 TONS $ 30.00 $ 57,900.00 
--

6 Furnish and place bituminous Pavement - 3" thick 1,035 TONS $ 95.00 $ 98,325.00
-- --- , 7 Furnish and install 7 -foot chain link fence for service yard 2,145 LF $ 25.00 $ 53,625.00 

8 Furnish and install 7-foot x 24-foot access gate 1 EA $ 4,400.00 $ 4,400.00 

- ~-----

Dewatering During Construction: r------
Included in quantities under River Intake. 

~~-, -

-

Structural Excavation and BackfIll 

Assume top of rock= El. 1262.0 

9 Excavation of common materials for structures 79,900 CY $ 7.00 $ 559,300.00
---I----- --

10 Excavation of rock for structures (drill & shoot) 23,800 CY $ 30.00 $ 714,000.00
1--- , II __ I<.ll!!lish backfill for structures (assume local borrow) 63,200 CY $ - $ -

~--~ ---

12 Place backfill around structures 63,200 CY $ 4.00 $ 252,800.00 
~------- 1--- ,,----- ---~ 

, 13 Compact backfill around structures 63,200 CY $ 3.60 $ 227,520·09_ 
~---- ---

--~-- --_. 
-~ 

14a Furnish & place embedment material for manifold 485 CY $ 100.00 $ 48,500.00 

pipe trench (CLSM) 
1--------- ---, , --- -

------ -- ,,----- -~-~~------

14b Waste Excess Material from River Excavations 
- ------ ------- --

Assume waste material within I mile at dam. 
f----- --- -1--- -------- ,--~-------- -------~-

____Qtlil!ltities include intake, plant, ~~t~hd, & 112 discharge. 
------ ----- --~--

i Waste rock excavation 8120 72,000 CY $ 8.50 $ 612,000.00 / 

1---- . -- - f------ --~- -----,,-- -----_ .. --------------
ii Waste common material 8120 115,000 CY $ 7.00 $ 805,000.00 

--~- - ---,,-. -- ---------- ----_. -~----- -----~--- - --

--- ._--- -----~- - - ._- - - ~---- - 1-------- -----------~---

Sheet Subtotal = $ 4,058,580.00 V 
QUANTITIES PRICES 

BY CHECKED BY <f;{1 CHEC~ lb tit!g
Bnan Goplen John Pattie J.erry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DLM. 
April 26, 2007 Dick LaFond August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J'\2008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est FILE: 
2008110804080 - Wymer PP & R - MP Total Est -2008,,15 ]Summary I A 

Civil/Structural Yakuna Ri ver 

f 2' 
~S 
~O "' i:: 

DESCRIYrION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >
""U ~ 

~ '" 
1------- - --~-- -I-------

STRUCTURAL 8120f-------- -- -

f----
Concrete for Structures 

-
Includes: Pumping Plant Structure =13,000 CY 

Air Chamber Foundation =1800 CY 
1----

Flow Meter Vault =240 CY 

Miscellaneous Slabs =10 CY 

15 Furnish, form, and place reinforced concrete 15,050 CY $ 670,00 $ 10,083,500,00 " 
16 Furnish and place concrete reinforcement 1,956,500 LBS $ L80 $ 3,521,700,00 / 

~-

Assume 130 #/CY -
17 Furnish and handle cement (282T/CY) 4,244 TONS $ 150,00 $ 636,600,00 

18 Furnish and install 6" PVC Waterstop 8,000 LF $ 9,00 $ 72,000,00 / 
-

-

Structural Steel 

19 Furnish and install structural steel (painted): 
~---

/ Superstructure roof trusses and crane girders 328,000 LBS $ 5.00 $ 1,640,000.00 

Miscellaneous Metalwork 

20 Furnish and install miscellaneous metalwork 73,000 LBS $ 10.00 $ 730,000.00 

21 Pre-engineered metal stairs 26,000 LBS $ 9.00 $ 234,000.00 

22 Roof li~tches: Bileo Type 8'x 14' Type D Double leaf insul alum. I EA $ 17,000.00 $ 17,000.00 

23 Floor Hatches: TxT Type J alum floor hatch 3 EA $ 9,000.00 $ 27,000.00 " 


Metal decking for roof system 
-

24 1.5B20 15,820 SF $ 5.50 $ 87,010.00
--,-- 

25 1.5VL22 780 SF $ 10,00 $ 7,800.00 " 
--

-

26 Air chamber cover (Deleted) 
-

r----------- 1-- -- -

'-------- 

--~~--- -,-~~---- -I---

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

-~-- ---------- ------- --,------ -------

-- -------- - ,---- ---

~- - ------ - ---,---- .. - --

-- -- ----- ------------------. ,---1----------- - ,,- 

I-- -~-------- - --,,  ,,  ------,--1--------

-- ------- 1------- ------------~-~-- ----
Sheet Subtotal = $ 17,056,610.00 ,r 

QUANTITIES PRICES 
BY CHECKED CHECK1ti 0fl{/*~
Brian Goplen Dick laFond ~~rryz!J 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DcM 
Apnl 26. 2007. June 25. 2008 Dick laFond August 4. 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
112008 JWZ Estimates\Black Rock-Wymer HML\Wymer MP Total Est FILE: 
2oo8\1080408a - Wymer PP & R - MP Tolal Est -2oo8_xls}$ummary IA-

Arch itectu ral Yakima River 

f ::;
f- Z 
Z OJ
«0 t
,-lU DESCRIPTION CODE QUANTrry UNrr UNrr PRICE AMOUNT>o.,U « « 0., 

ARCHITECTURAL 8120 
1--

---~-

27 Standing Seam Roofmg System 15,820 SF $ 8.80 $ 139,216.00c-------- - ---- -----
Service Bay - I" high rib @ 18" o.c., 24ga., 

G-90 hot-dipped galvanized steel, UL 90 rated 

Large roof - 3/12 hippe9 - 3,460 s.f. 

Small roof - 311 ~_~ipped - 560 s.f. 
-

Unit Bay - I" high rib @ 18" o.c., 24ga., G-90, 

hot-dipped galvanized steel, UL 90 rated 

Gabled with 3/12 pitch each side - II ,800 s.f. 

Roofing Felt 
-

28 2-layers 15# - 31,640 s.f. 8120 31,640 SF $ 0.60 $ 18,984.00 

Roof Insulation 

29 4" thick, rigid 8120 4,020 SF $ 4.20 $ 16,884.00 

30 2" thick, rigid 8120 11,800 SF $ 2.20 $ 25,960.00 

r--- ---------
Roll-up Doors (complete with hardware) 

Exterior 

31 4'-0" x 7'-0", manual operated, insulated 1 EA. $ 6,400.00 $ 6,400.00 

roll-up door 

32 14'-0" x 14'-0", manual operated, insulated 1 EA. $ 9,000.00 $ 9,000.00 

roll-up door 

Steel Doors & Frames (complete with hardware) 

Interior 
------~--,-

33 3':rc..x.2'.:Q'~_"l1~~", single, 90 min. 18 EA. $ 1,100.00 $ 19,800.00
-

34 3'-0" x 7'-0" x 1 3/4", double, 90 min. 5 EA. $ 1,700.00 $ 8,500.00
-----1------1----------------------

- --- --~---~---~ ---r
f---- --- ------------------------------------------------ ---- -- ---

----- f--- -

- ------- -,-~----- ----
--- ~------ --- -------- - - c--- ---------- - --

-----------, ,,----------- ----------- --------

--------  - ---- ----~-..-,-- -----

------ ------ - - -- ---.--------,-----------~~-----.---,------- ~--------- - --~----,--

- ------- -~-- 1--- -- - --- -- -~--~ -------------- -------- -----
Sheet Subtotal = $ 244,744.00 

QUANTITIES PRICES 
BY CHECKED CHECKED 

Bnan Goplen Dlck laFond ~:rryZ~J ~L. ~A.l8~ 
DATE PREPARJo.1) PEER REVIEW DATE PREPARED PEER REVIEW D(M
Apnl 26. 2007 D.ck laFond August 4. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 17 - OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:\2008 JWZ EstJmateslBlack Rock-Wymer HMLIWymer MP Total Est FILE: 
20081[08040Sa - Wymer PP & R - MP Total Est -200S.,lsjSummary lA-

Mechanical Yakima Ri ver 

I- ill~S
<0 i:: 

AMOUNT ..JU DESCRWTJON CODE QUANTITY UNIT UNIT PRICE >
o.U << 0. 

1----- -----

MajQ[ Mechani!:al EQuipmeut; 

Furnish and Install: 
- ---------

35 Seven 60 cfs Pumps 8420 161,000 LBS $ 22.00 $ 3,542,000.00 

Double suction, horizontal split-case pumps, 

coupling, 890 rpm, rated 468 feet TDH, 

ductile iron casing, s.st. impeller wi S.st. 
-

casing/impeller we~ring rings, and common 

steel base plate for pump and motor 

(23,000 lbs. ea.) 

- Government to witness pump shop test 

- pump shop testing with job motor 

, 36 Seven 4,000 hp Motors 8430 210,000 LBS $ 26.00 $ 5,460,000.00 

Horizontal synchronous, 6600 volt, 900 rpm, 

TEW AC motor enclosure, brush less exciter 
--

(30,000 lbs. ea.) 

---- - ---

---

- -

- -------

--1------

c--- --------- - \------- f---

--------

----------- - -- ---+ 
-

-~---- j-- - ,,----- -----~. 

--------- e------------------ --
--,----~-1---- --------

----------- ----,,- - '''---- --,,----- [--

Sheet Subtotal = $ 9,002,000.00 -
QUANTITIES PRICES 

BY CHECKED BY fir CHECKED ~ 

R.Zelenka T.Hummel 6/5108 lerry Zander M.,C.·;tuk . 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

1>LIv\ 
June 4, 2008 T.Hummel 6/5108 August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 18 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Stndy 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
2oo8\[080408a Wymer PP & R - MP Total Est -2oo8.xlsJSummary IA-

Mechanical Yakima River 

;::;: ,...!:: UJz::> t::<0 ,..lu DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o..u << 0.. 

r---.-. --------- -

Major Mechanical Equipment 
- ~--------~-

----- --------~---- - -_._--- ------- ----- ------- ,,-_.--

Valves 8420 

37 A WW A Class 150, Motor operated butterfly valves: ._-------e-
7 -48" Diameter valves, 7725 Ibs. per valve. 54,075 LBS $ 5.00 $ 270,375.00 

38 ANSI Class 300, Motor operated butterfly valves: 

7 -42" Diameter valves, 6000 Ibs. per valve. 42,000 LBS $ 27.00 $ 1,134,000.00 

39 ANSI Class 300, Tilting disk check valves: 

7 -42" Diameter valves, 8300 Ibs. per valve. 58,100 LBS $ 24.00 $ 1,394,400.00 

40 ANSI Class 300, Manually operated butterfly valves: 

4 -24" Diameter valves, 1350 Ibs. per valve. 5,400 LBS $ 22.00 $ 118,800.00 

41 ANSI Class 300, Manually operated butterfly valves: 

2 -16" Diameter valves, 550 Ibs. per valve. 1,100 LBS $ 27.00 $ 29,700.00 

42 2" Combination Air Valves 

22 - 300 psi valves, 75 Ibs. per valve 1,650 LBS $ 11.00 $ 18,150.00 / 

43 2" BaH Valves 

22 - 300 psi valves, 3 Ibs. per valve 66 LBS $ 100.00 $ 6,600.00 

- --- ~-

--

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

1-----------

-1--- -- --- -_.

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

-----~----- -
-------~-- - ---------------- ------------,,-----

-- ----- ----~-----------------------~-- ._------_._.._----1---- ~-

---------------- ---1----_.._-_._-- -----------------,,-----

Sheet Subtotal = $ 2,972,025.00 

QUANTITIES PRICES 
BY CHECKED 

BY f:tJ 
R. Fnsz 6/5/08 R. Zelenka 6/5/08 J.erry Zand 1KC.;tu~

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DU\
5-4-{)g R. Zelenka 6/5/08 August 4, 2008 
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59 

~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
ClDocuments and SettingslgzanderlMy DocumentslJerry Z\2008 JWZ FILE: 
EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est - 20081[082508 -

Mechanical Wymer PP & R - MP Total Est.xlsJEst Notes - A2 

.... ;;:.... z u.JZ ;:0 t:<0 DESCRIPTION CODE QUANTITY UNIT UNIT PRlCE AMOUNT-'u >o.u << 0. 

Steel Manifold (Suction and Discharge Manifolds) 8420 

Steel plate used for pipe fabrication: 
----

ASTM A36: Sy = 36 kpsi 

(All pipe sizes are inside diameters) 

44 120" !D, 3/4" wall, L= 321 ft., 968 Ibslft (310728 Ibs) 321 Lin.Ft. $ 2,900.00 $ 930,900.00 

45 120" !D, 1" wall, L= 400 ft., 1,300 Ibslft (520,000 Ibs) 400 Lin. Ft. $ 3,900.00 $ 1,560,000.00 ./ 

46 48" !D, 114" wall, L= 210 ft., 128 Ibslft (26880 Ibs) 210 Lin. Ft. $ 380.00 $ 79,800.00 

47 42" !D., 7116" wall, L= 210 ft., 1981bslft (41580 Ibs) 210 Lin.Ft. $ 590.00 $ 123,900.00 

48 24" !D, 114" wall, L= 40 ft., 64 Ibslft (2560 Ibs) 40 Lin.Ft. $ 190.00 $ 7,600.00 

49 16" !D, 114" wall, L= 90 ft., 43 Ibslft (3870 Ibs) 90 Lin. Ft. $ 130.00 $ 11,700.00 

Flanges 

50 2 - 96" A WWA Class E (3625 lb. ea.) 7,250 LBS $ 3.70 $ 26,825.00 

51 14 - 48" AWWA Class D (440 lb. ea.) 6,160 LBS $ 5.20 $ 32,032.00 

52 28 - 42" A WWA Class F (992 lb. ea.) 27,780 LBS $ 5.00 $ 138,900.00 

53 21 - 36" A WWA Class D (268 lb. ea.) 5,630 LBS $ 5.20 $ 29,276.00 

54 21 - 30" AWWA Class F (545 lb. ea.) 11,450 LBS $ 5.10 $ 58,395.00 
f-------. 

55 20 - 24" A WWA Class F (384 lb. ea.) 7,680 LBS $ 4.90 $ 37,632.00
-

56 10-16" AWWA ClassF(174 lb. ea.) 1,740 LBS $ 5.40 $ 9,396.00 

57 2 - 120'~ AWWA Class D (3558 lb. ea.) 7,120 LBS $ 3.90 $ 27,768.00 

I-~-' 

Steel Air Chamber 8420 
--

58 46 ft. rD, Spherical air chamber 705,000 LBS $ 5.00 $ 3,525,000.00
c----------- 1---- .~ ~-

ASTM A 516 Grade 70 steel 
c----- ----~------~-~- - - -
~-- ------ -- _._--- ---~----

59 ~O()_ horsepower, 750 cfm air compressor, 230 psig 1 LS $ 220,000.00 $ 220,000.00 
~-. ._--

--_. ---- ----- ._- -----------c--------------- - ---~-----

~-.---_ .... ---------f--- 

_. 
-----,,--~- ----~. -- ------ ---- _. -,, 

- ~-- --_._-'--' -_. __._---_._------- --- ._--".---  --~---~ ,,------~,,----

Sheet Subtotal = / $ 6,819,124.00 

QUANTITIES PRICES 
BY CHECKED 

BY ¥fI CHE~-tJ ~Qj\.\IO"
R Fnsz 615/08 R. Zelenka 615/08 J.erry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED 
PEER REVTJ1£\ ~" )Lf\

5·4-08 R. Zelenka 615/08 August 25, 2008 t'J ,p 
\ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -SHEET -20 OF ---59 -
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J12008 JWZ Estill1atesIBIack Rock-Wymer HMLlWYIl1er MP Total Est FILE: 
200811080408a - Wymer PP & R - MP Total Est -2008.xlsISunlll1ary IA 

Mechanical Yakima River 

f ::sf-Z wz:::. 
.,,0 t:

DESCRIPTION -'u > CODE QUANTITY UNIT UNIT PRICE AMOUNT
o.u ." 

." 0. 

-~ 

Mechanical 

60 Fire Suppression System: Consists of 8410 I LS. $ 210,000.00 $ 210,000.00
-------- --

10 - Fire hose reels wi 100 feet of hose -
20 - Portable hand-held 20 lb. extinguishers 

3 - Wheeled portable 125 lb. extinguishers 

55 - Sprinkler system discharge heads 
---

I - 4~~~ deluge valve, electric actuated 
- r~-- -~---

I - Fire hydrant, dry type 

I - Fire department siamese connection 

1 - Fire pump, horz. split-case, 500 gpm @ 300 ft of hd 

10,000 Ibs. of sch. 40 carbon steel pipe and fittings 

I - Clean agent gas fire suppression system for 

4,500 ft"3 control room 

61 Unit Cooling Water System: Consists of 8410 I LS. $ 310,000.00 $ 310,000.00 

7 - Supply pumps, end-suction type, ISO gpm at 60 ft hd. 

2 - 8-inch automatic, self cleaning strainers 

4,000 Ibs. of type K copper tubing & fittings 

5,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

4,000 Ibs. of cast iron valving 
-

2 - Mechanical seal end-suction pumping units; 25 gpm --r
at 100 ft hd. • 

2 - 4-inch self-cleaning filters, 25 micron 
--- ----

62 Compressed Air System: Consists of 8410 I LS. $ 40,000.00 $ 40,000.00 

2 - 40 cfm @ 125 psi rotary screw air compressors 

~ - 300 gal. carbon steel air recei ver 

I - 80 cfm air dryer 
--

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 
----- -~~---- ~-

1-------1----- ---- -----t---- - - -
63 ~_rvice Water System: Consists of 8410 I LS. $ 47,000.00 $ 47,000.00c---- ,--

I - Service water pump, 75 gpm @ 200 ft. of hd. 
-,~, 

---~-" 

r-~: Hydropneumatic steel tank, 300 gal. 
------- ------- --------c----- ---------

1,500 Ibs. of type K copper tubing, valves & fittings - r------ ---------- -
10 - Service water rubber hose; I-inch dia., 50 ft lengths 

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

-~----- -- ---~----- ----------- - -- --------------~-

1------ --- ------ --~----- ------------ ----

1--- ---------- - ------,, --- - --- ,,- ----------t----~- ------- ---- ------------
~ Sheet Subtotal = $ 607,000.00 

QUANTITIES PRICES 
BY: J. Grass I R. Egan CHECKED BY .;;t'J CHEC~(, 3'<A.t ~ 

RICk Oms[ensen J.erry Zander 

DATE PREPARED: PEERREVmW DATE PREPARED PEERREVmW 
OL1v\

4(27107,6116108 August 4. 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 1WZ EstimateslBlack Rock-Wymer HMLIWymer MP Total Est FILE: 20081[080408a - Wymer PP & R - MP Total Est -2008_xlsISummary IA-

Mechanical Yakima River 

f ;;: 
~~ 
<:0 ~ 
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o..u <: 

<: 0.. 

Mechanical (cont) 

64 Gravity Drainage System: Consists of 8410 I LS. $ 150,000.00 $ 150,000.00
1----

50 - Floor drains, cast iron, 4-inch 

25,000 Ibs. of cast iron hub & spigot, service weight 

soil pipe 

65 Plant Unwatering System: Consists of 8410 I LS. $ 210,000.00 $ 210,000.00 

2 - Vertical turbine type sump pump, 1000 gpm @ 50 ft hd 

1_- Drainage jet type drainage pump 

1,500 Ibs. of type K copper tube, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

66 Domestic Water and Sanitary Waste and Vent System: 8410 I LS. $ 71,000.00 $ 71,000.00 

Consists of: 

4 - Water Closets 

2 - Urinal 

4 - Lavatories wI faucets & accessories 

I - Duplex sewage ejector assembly 

2 - Drench shower and eye wash 

I - Water heater, 20 gallons, electric 

I - Janitor's service sink, 36" x 36" molded stone 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer and vent pipe 

800 Ibs. of type K copper tubing, valves & fittings 

67 20-ton Electric overhead traveling unit bay bridge crane, 8410 I L.S. $ 330,000.00 $ 330,000.00 

remote cO!1trol, 56'-0" span; 30 ft. lift 

--

68 20-ton Electric overhead traveling service bay bridge 8410 I LS. $ 280,000.00 $ 280,000.00 

crane, remote control, 55'-0" span; 25 ft. lift -
---f--

69 Electri~jJassenger elevator: 8410 I LS. $ 170,000.00 $ 170,000.00 
~-

Over~ad, Geared traction type, Capacity =3500 pounds, 
-

.:!:ravel = ~feet, Landings = 4, Speed = 200 ftlrnin. 
-~-- ------

1------ ---,~,,---~-~----- --

70 Sump waste()il skimm~~_~ssembly, electric operated, 8410 I LS. $ 17,000.00 $ 17,000.00 
- ------ ------ ------~ 

w/??_g_a.!l0n co~~<:tion drum c------- - ------- ------- ---- - - ----

------ ----- ------------- ------------ ---------~ ----- ~------------- :---------

---- -------_._-- ----~~-- - ---- ~-- --- -,,------~----, - ----------

Sheet Subtotal = $ 1,228,000.00 / 

QUANTITIES PRICES 
BY: J. Grass I A. Ritt I R. Egan CHECKED CHECKED 

~C Rick Christensen ~:~Zilll:tfJ ~a~
DATE PREPARED: PEER REVIEW DATE PREPARF..D PEER REVIEW OLM 
4127107.6116108 August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:\200S JWZ EstimatesIBlack Rock-Wymer HML\Wymer MP Total Est FILE: 
200S\[OS0408a - Wymer PP & R - MP Total Est -1008.xlsjSummary lA-

Mechanical Yakima River 

::s l ~ w
Z :0 t:<0 
..J U DESCRIPTION CODE QUANTITY UNrf UNIT PRICE AMOUNT><
o.U << 0. 

Mechanical (cont) 
-~--,-1----- -

1--

71 Heati~!?,_~en~~latin&, and Air Conditioning System (HVAC) 8410 I L.S. $ 1,000,000.00 $ 1,000,000.00
- ~--- ,---------

for pumpin& plant building interior consisting of 
-~-

197-ft long by 57-ft wide by 50-ft high unit bay, 
-

55-ft long by 57-ft wide by 82-ft high service bay and 

250-ft long by 25-ft wide by 12-ft high equipment gallery 

for a total pumping plant volume of 893,520 ft"3 

HV AC system designed for: 

Outdoor summer design conditions: 100 degrees F 

dry bulb and 86 degrees F wet bulb 

Outdoor winter design conditions: minus 3.8 degree 

dry bulb 

Indoor plant summer design conditions: 90 degrees F 

Indoor plant winter freeze protection: 45 degrees F dry bulb 

Indoor control room, communication room and 

office: 74 degrees F cooling and 68 degrees F heating 

HV AC equipment consists of: 

Central air handling units w/ hot water heating coils 

Hot water boilers, circulating pumps and appurtenances 

Office, control and communicating rooms air conditioning units 

Unit heaters - hot water type 

Electric fan forced wall heaters 

Stairwell ventilation fans 

Ducts - galvanized steel 

Fire and smoke dampers 

Backdraft dampers 

Centrifugal fans 

Propeller fans 
--

Register/grills/louvers 
--~-- --I-

Panel filters 
-

Control systt:~ __ ~____ 
~.-- ---

~~pp~r tubing ---- r-- --

5,000 gallon p!<:l~a.I1.,=-tank and appurtenances 
--, -----,-

_.f~~on steel gas piping components 
-~~ -- - -~ 

,--->,, '" ,--~- - --~--- -------~-- -----,-,---------

--------- --.-~-

- - -- --,- ----  ----- ------ ----------,,------- r----~---~I_ --1-------------
Sheet Subtotal = $ 1,000,000.00 

QUANTITIES PRICES 
BY: J. Grass I P. Schlein CHECKED BY f:fl CHECKED t~ M..CRick Omstensen ) .erry Zander 

DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIEW 
DlM 

41271fJ7, 61! 6.08 August 4. 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 1WZ EstimateslBlack Rock-Wymer HMLIWymer MP Total Est FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xlsISummary IA-

Mechanical Yakima River 

I :;;: 
~5 
«0 ~
..JU DESCRwrION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
I><U « « I>< 

Mechanical (cont) 
- --~------

7~_ 200 Kw diesel engine generator set with 500 gallon 8410 I L.S. $ 120,000.00 $ 120,000.00 
- -

fuel tank (assume ConVault tank) 
----~ 

-

----~------

-~ 

-

- ----------- --~ 

-

- ---- ~-~----~ 

---~--

~~- ----------~---~ ~- -~-- r--~--------~---- ---

----------------------~----

~-- ---------------- -~------~-f--------~ ~-------- ---- --~,,---

Sheet Subtotal = $ 120,000.00 

QUANTITIES PRICES 

BY: R. Christensen CHECKED CHECKED BY .;{J 
10hn Grassl R. Egan 1.erry Zander ft.t.c.. 9c-A..!(~

.~ 

DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIEW belv\
41281f57, 6116108 August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
2008\[080408a - Wymer PP & R - MP Total Est -2008.xlslSummary IA -

Electrical Yaki ma Ri ver 

f
f- Z 

~5 ~
-1U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u <: 

<: "

15 kV Non-Segregated-Phase Bus (F&I) 8430 
r----- -

73 15 kV, 3,000 amperes, outdoor type 300 Ff $ 6,500_00 $ 1,950,000_00 

15 k V Metal-Clad Switchgear (F&1) 8430 

74 Indoor metal-clad switchgear with following features: 1 EA $ 400,000.00 $ 400,000.00 

15 kV, 3,000 ampere bus 

three 3,000 ampere vacuum power circuit breakers* 

two 1,200 ampere vacuum power circuit breakers* 

Plant Station-Service Equipment (F&I) 8430 

75 Indoor double-ended secondary unit substation wi!h 1 EA $ 220,000.00 $ 220,000.00 

following features: 

600 volts, 2,000 ampere main bus 

Two dry-type transformers 6.9 kV-480YI277 V, 1,500 KVA 

Two 480 V power-circuit breakers, 2,000 amperes 

Six 480 V power-circuit breakers, 800 amperes 

-

7.2 kV Motor Control Equipment (F&I) 8430 

76 NEMA 1 enclosure with following features: 1 EA $ 2,800,000.00 $ 2,800,000.00 

7.2 kV, 3,000 ampere bus 

Seven 400 ampere, class E2 full-voltage vacuum 

contactors 

Excitation equipment for 7 synchronous motors 
---

Motor Control Centers (F&1) 8430 

77 480 volts, 3-phase with 800 ampere bus 2 EA $ 50,000.00 $ 100,000.00 

Five 20 inch wide sections wi following equipment: 

7 NEMA size 0 FVR contactors ** 
2 NEMA size 2 FVNR contactors *** 

--

Three 100 A, 3-pole molded-case circuit breaker~ __~_ 
~- --

- -

--

~- ---- -----------

---,--~- - -

* Continuous current rating 
1--------- ---r--------- - - --~------ ---------------

**_FVR - Full-voltage reversing 
----- --

~_~_: Full-voltag~I:t0n-f('~r~i~!L_~_______________ 
~----- -~-- ------~ ~-----~-~-----

--- --- ------- -------1--
/ Sheet Subtotal = $ 5,470,000.00 

QUANTITIES PRICES 

BY CHECKED CHECKED 

rl(.c. Mike Schuh Usa Garnuclello ~~rryza:l ~t1~
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

DL~
May 28, 2008 George GIrgis August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:12008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MP Total Est FILE: 
20081[080408a - Wymer PI' & R - MP Total Est -2008.xlsjSummary lA 

Electrical Yakima Ri ver 

I
I Z 

~ g ~
...lU r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"-u <to 

<to "

_. _. --------
78 Distribution Panelboards (F&I) 8430 

a 480 volts, 3-phase with 800 ampere bus & 4 EA $ 8,000.00 $ 32,000.00 
'r--

main circuit breaker _ .._.---

---------~~--- ----r-------- _. --
b 208Y1l20, 3-phase with 225 ampere bus & 3 EA $ 3,500.00 $ 10,500.00 

main circuit breaker -_. ~--~~ 

79 Lighting & Distribution Transformer (F&1) 8430 
,-~---- - ._

75 kYA, 480-208Y1l20 volt, dry type 3 EA $ 20,000.00 $ 60,000.00
------- _._-_. ------------ ._- ---,~-----

Building Lighting System (F&1) 8430 
1------ 

Interior luminaires: 
r--- -

80 High bay, high-pressure sodium, 400 W, 208 Y 14 EA $ 1,600.00 $ 22,400.00 

81 4 foot, 2 lamp, 120 Y fluorescent fixtures 40 EA $ 240.00 $ 9,600.00 

----~ 1-- ----
82 Exterior luminaires: 

--

High-pressure sodium, wall mounted, outdoor 12 EA $ 470.00 $ 5,640.00 

70 watt, 120 volt 
-

----_. 

------- _._--------

------

----

1------

-----1--. 

---- --- c-. -,--~--r--' 

-----"-------- -
Assumptions: 

----------- ---------- _._--------

~Redundant power transformers in switch yard 
~.- .. _.__._. .._ ---

Split motor bus with tie breaker ._----- i-- ----------- --,,----------- -------- --- -----.-- 1-. _._--_._

----.~-------------------------

..__._----- ------------ ----- --- ------ -----_._---- _. ...__._.._-

- ----~------------ - -----

-------~ 
_._-1------_._-_. ,,----,,-,,----------------- --- - ~-----------~--

f------1--- ----~------------------ ----- -~--,,~- -

.._.. __ ._. --------- - --- --- ----------- ----------- -------- ----0------- ..- ..-.---.-~ 

Sheet Subtotal = $ 140,140.00 

QUANTITIES PRICES 
BY CHECKED BY .f;I"} CHECKED 

M,ke Schuh LIsa Gamucicllo J.erry Zander Me ~rr~
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 1> 1..-fJ\
May 28. 2008 George GJrgJ 5 August 4. 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Switchyard and Transmission Line WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstimatcslBlack Rock-Wymer HML\Wymer MP Total Est 

FILE: 
2008\[ 080408a - Wymer PP & R - MP Total Est -2008.xlsISummary lA-

CiviVStructural Yakima River 

f ;:;: 
~ 5 "-' 
«0 t:: 
.JU r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o..U « « 0.. 

- ------~----

CIVIUSTRUCTURAL 8120 
-

I Excavation (Common) 1,005 CY $ 21.00 $ 21,105.00 
-~--~ -- -

-

2 Structural Concrete 120 CY $ 1,125.00 $ 135,000.00 

(Switchyard foundations and pullboxes) 

3 Concrete Reinforcement 15,310 LBS $ 1.80 $ 27,558.00 
------- --~----- ----,---~--~-

4 Compacting BackfIll about Structures 790 CY $ 14.00 $ 11,060.00 

5 Switchyard Steel Structures 35,800 LBS $ 5.50 $ 196,900.00 
---

6 Gravel Surfacing - 6-inch thick 2,045 SY $ 13.00 $ 26,585.00 

7 Oil-Spill Containment System I LS $ 38,000.00 $ 38,000.00 

Geotextile fabric 4,255 SF (12 oz per sq yard, 110 mils non-woven) 
--

Geomembrane liner: 2,130 SF (30 Mils XR-5 Seaman Corporation) 

Geocel: 1,635 SF (8" deep "enviro grid" polymeric cellular confinement system) 

Piping: 140 LF (6" Dia. Schedule 80 PVC pipe perforated) 
-~ 

Piping: 3 EA (6" Dia. Schedule 80 PVC "L") 
--

Piping: 1 EA (12" Dia. 3'-2" long Schedule 80 PVC Cap) 

Piping: 3 LF (12" Dia. Schedule 80 PVC perforated pipe) 

Preservative-Treated Lumber: 75 LF (2"x4") 

Expansion Anchors (Stainless steel 3/8" x 5" drilled in cone): 84 EA 

Excavation: Included in excavation for structures 

Uncompacted crushed aggregate: 135 CY (ASTM C33 Size No 4, I 112" to 3/4") 

8 Gravelfill for Switchyard Foundations (Compacted) 65 CY $ 55.00 $ 3,575.00._

-

9 5-Inch PVC Schedule 80 Conduit (CIP Power Duct Bank) 115 LF $ 270.00 $ 31,050.00 
--- ------ --

Includes: 
- --f-

115 LF of 1.5' tall x 2.33' wide concrete CIP - -~- -

15 CY of concrete 
------ ------- --------- - - -~------ ------ --c-------

1970 lbs of reinforcement 
--~--

----~ -- -------- ----f------ ------------- ~-

10 7-foot Chain link fence 400 LF $ 37.00 $ 14,800.00 
~----- -------~- -------

r------ I--~-- ---.----,,---~----------- ---- ------~- -----~~--------

---- -~-, ------,----

Sheet Subtotal = $ 505,633.00 

QUANTITIES PRICES 

BY CHECKED 
BY 4+J CHECKED 1'14-. 8~~ 

Bnan Goplen Dick laFond J.erry Zan 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 
DLf'\ 

April 26, 2007 DIck laFond August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Switchyard and Transmission Line WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
JI2008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MP Total Est 

FILE: 
200811080408a - Wymer PP & R - MP Total Est -200S.xlsJSummary lA-

Electrical Yakima River 

t: i5~S 
",0 t:: 

QUANTITY UNIT UNIT PRICE AMOUNT ->u DESCRIPTION CODE 
"-u '" -<

'" '" 
f-----

ELECTRICAL 
f------- -,~---- -~----- -

--- f--- --f-----

Switchyard 
--

Furnish and Install: 
-

II Oil-filled, conservator-type power transformer -68440 2 EA $ I, IOO,OO:WO $ 2,200,000.00
f------- [-. 

20/26.66/33.33 MVA OA/FAIFA; 1I5-6.9kV, 3-phase 
-

12 1I5-kV disconnect switches, 1200 amp, 3-phase -68440 4 EA $ 35,000.00 $ 140,000.00 
--- -_. 

----

13 115-kV circuit breakers, 1200 amp, 31.5-kA Int, -68440 2 EA $ 160,000.00 $ 320,000.00 

3-phase, dead-tank, SF6 type 

14 115-kV oil-filled voltage transformers -68440 3 EA $ 21,000.00 $ 63,000.00 

15 I 15-kV oil-filled 1200:5 MR current transformers -68440 3 EA $ 20,000.00 $ 60,000.00 

16 Construct Transmission Line -68440 5 MILES $ 550,000.00 $ 2,750,000.00 

-

115-kV, steel single-pole towers, 556.5 AWG, 

2617 ACSR conductor 

r--

I

--

[ --- - -

--- ---,--- ,~-- --

I--- --------- - ------

!--- --_. -~----- ---~. -/-- -

--- ~----,,---- -- - -------- -

1---- --..~ r- --- -

-- -- --------- -------------- f------1------ --,,---- -

1--------/-----1----------------- ------- ._-- ---- ------------ -

-----1-------- ----"'---- ------- - ------1----- ---------~---

J------ ------. ------------------- -------- -------~------ -

--------!--- - ---------~---- -- -------,-----,-- --------- f----- --,------- ---------

Sheet Subtotal = $ 5,533,000.00 

QUANTITIES PRICES 

BY CHECKED BY CHECKED v«..c.. H~ jA:/ 
Doug Cmwford Lisa Gamuciello Dan Mar 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 
DLM 

May 28, 2008 George Gi rgl S August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MP TOL,I Est 

Civil/Structural 20081[080408. - Wymer PP & R - MP Total Est -2oo8_xlsJDischarge (28-33) 

? 

~ ~ "'t: 
-l U r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0.. U ~ 

~ "

Discharg~!:ine - f-------

Discharge line quantities are from PP yard to outl~!~______ 
-----

Discharge line piping through darn covere~~y 8410 
1-----f---- - ---- -

Discharge lin~outlet: EL 1610, right abutment 
--~-----

Earthwork 
- --

I Clearing and Grubbing (150 ft wide along discharge line) 8140 76,000 SY $ LOO $ 76,000.00 
-- -

(150 ft wide along discharge line, includes under darn) 

--
Earthwork for Discharge Pipe 

- -

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 - Payline Quantities - Vertical Trench Walls 

Common Excavation for pipe 8140 12,000 CY 

Rock Excavation for pipe - (drill and shoot) 8140 37,000 CY 

Backfill for pipe 8140 26,000 CY 
-

Soil Cement Slurry (CLSM) 8140 7,000 CY 

Alternative 2 - Takeoff Quantities - 1-112:1 Trench Walls 
----

2 CommCln Excavation for pipe 8140 45,000 CY $ 5.00 $ 225,000.00 

3 Rock Excavati(m for pipe - (drill and shoot) 8140 135,000 CY $ 2LOO $ 2,835,000.00 

4 Backfill for pipe 8140 149,000 CY $ 5.00 $ 745,000.00 

5 Soil Cement Slurry (CLSM) 8140 19,000 CY $ 100.00 $ 1,900,000.00 
r------ --

Earthwork for Conduit under dam - 112:1 Trench Walls 

6 Common Excavation for conduit 8140 4,000 CY $ 12.00 $ 48,000.00 

7 Rock Excavation for conduit - (drill and shoot) 8140 38,000 CY $ 28.00 $ 1,064,000.00 

8 Mass Concrete 8140 31,000 CY $ 600.00 $ 18,600,000.00 

(See Access Conduit for conduit lining) 

120-inch Diameter Steel Pipe - ASTM A139 Gr C 

___J~()E!ll_~I~ed wI flexible coating) 

9 120 pipe thickness =0.5000 (644lb/ft steel weight) 8140 1,680 LF $ 1,610.00 $ 2,704,800.00 

10 120 pipe thickness =0.5625 (724 Ib/ft steel weight) 8140 600 LF $ 1,810.00 $ 1,086,000.00 
-

II 120 pipe thickness =0.625 (805 Ib/ft steel weight) 8140 500 LF $ 2,010.00 $ 1,005,000.00 
------ --------

12 120 J~iE~_t~!c~I1ess =0.6875 ( 886 Ib/ft steel wei~ht)_ 8140 300 LF $ 2,220.00 $ 666,000.00 
---- - ---------

13 120 pipe thickness =0.75 (967 Ib/ft steel weight) 8140 300 LF $ 2,420.00 c-L 726,000.00
f------ ------ - -------~------- -

14 1_2~IJi£~-'hickn~ss =0_8125 (1048 Ib/ft steel weiSE!> 8140 400 LF $ 2,620.00 $ 1,048,000_00 
---------- --- -----

15 120 pipe thickness =0.875 (1130 Ib/ft steel weight) 8140 400 LF $ 2,830.00 1,132,000.00 
------ -------- ~----- --- - ----------~-- ~- -

----- ---------- ------------ -- ---------- -~ - ----- --

16a Cathodic protection for Jl~~line _______ 8140 I LS $ 63,000.00 $ 63,000.00 
--------- -------- - ----- ------ ----------- -------

16b 120"x120"x120" Tee for buried manhole 8140 I EA $ 110,000_00 $ 110,000.00 
--.----------~~- -- ----- - .-------~------ - ----------- --_._-- --- ---~ 

-------- ---- - ----- ---- --~----- --~--- ----- -- ---------------- ---------------~ 

Sheet Subtotal = $ 34,033,800.00 

QUANTITIES PRICES 

BY CHECKED CHECKED 

Anne Pavol Kevin Atwater ::y!l ~c.... ~~~ 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 16, 2008 Tedd Calhoun August 4. 2008 DL-h 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 29 - OF ---59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:ILW~ JWL tosumatesllilack Kock-wymer HMLlWymer MY lotallost FILE: 
2008\[080408a - Wymer PP & R - MP Total Est -2008.xlsISummary IA -

Civil/Structural Yakima River 

:;;: 
IU ~~ « 0 I:: 
>-. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT

-' U 
0.. u «« 0.. 

-

SH821 Detour for open cut discharge line 

17 Remove and Replace Concrete Asphalt on SH821 8140 135 ton $ 110.00 $ 14,850.00 
-~ 

18 Remove and Replace Aggregate base on SH821 8140 250 ton $ 50.00 $ 12,500.00 

19 Compacted Embankment 8140 6,900 CY $ 18.00 $ 124,200.00 

20 Concrete Asphalt for detour 8140 630 ton $ 100.00 $ 63,000.00 
----~-----

21 Aggregate base for detour 8140 1,150 ton $ 50.00 $ 57,500.00 

22 Concrete Jersey Baniers 8140 200 LF $ 100.00 $ 20,000.00 

23 Detour signage 8140 I LS $ 70,000.00 $ 70,000.00 

24 Detour removal 8140 I LS $ 40,000.00 $ 40,000.00 

Discharge Line Outlet Structure 

25 Excavation of common materials for structures (2: 1) 8140 960 CY $ 15.00 $ 14,400.00 

26 Backfill (2: 1) 8140 700 CY $ 14.00 $ 9,800.00 

27 Compacted Backfill (2:1) 8140 700 CY $ 10.00 $ 7,000.00 

28 Embankment 8140 790 CY $ 15.00 $ 11,850.00 

29 Compacted Embankment 8140 790 CY $ 7.00 $ 5,530.00 

30 Riprap (d50=24") (120Ib/cf) 8140 1,100 TONS $ 70.00 $ 77,000.00 

31 Riprap Bedding (130 Ib/cO 8140 450 TONS $ 50.00 $ 22,500.00 

32 Furnish, form, and place reinforced concrete 8140 240 CY $ 1,050.00 $ 252,000.00 

33 Furnish and place concrete reinforcement. 8140 29,000 LBS $ 1.80 $ 52,200.00 

Assume 120 #/CY 

34 Furnish and handle cement (.282T/CY) 8140 60 TONS $ 200.00 $ 12,000.00 

Discharge Line Outlet Chute 

35 Excavation of common materials for structures (2: 1) 8140 16,000 CY $ 8.00 $ 128,000.00 

36 Backfill (2: 1) 8140 3,600 CY $ 13.00 $ 46,800.00 

37 Compacted Backfill (2:1) 8140 3,600 CY $ 8.00 $ 28,800.00 

38 Embankment (chute crosses swale) 8140 44,000 CY $ 8.70 $ 382,800.00 

39 Compacted Embankment (chute crosses swale) 8140 44,000 CY $ 3.50 $ 154,000.00
c---- 1--

40 Riprap (d50=24") (120Ib/ef) 8140 8,300 TONS $ 63.00 $ 522,900.00 

41 Riprap Bedding (130 Ib/cO 8140 3,700 TONS $ 45.00 $ 166,500.00
----- ~-

42 Furnish, form, and place reinforced concrete 8140 1,550 CY $ 850.00 $ 1,317,500.00 
--- --

43 Furnish and place concrete reinfor~~~~_t. 8140 185,000 LBS $ 1.80 $ 333,000.00- ._

Assume 120 #/CY
-- --- --

44 Furnish and handle cement (.282T/CY) 8140 430 TONS $ 170.00 $ 73,100.00- --------~~~------ --------~ -
- ----- -- '--- .,," -----

- --~""----- - -
/ 

Sheet Subtotal = $ 4,019,730.00 

QUANTITIES PRICES 

BY CHECKED 
BY III CHECKEk Jf~;f~ 

Anne Pavol Joe Gemperlinei K. A. Sayer J.erry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DLA 
May 1,2007 David K. Edwards August 4, 2008 
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Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Discharge Line WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Access conduit REGION PN TPRICE LEVEL: Apr-07 
;:12008 JWZ EsumateSIBlack Rock-Wymer HMLlWymer MP ToFILE: 

200811080408a - Wymer PP & R - MP Total Est -200S.xlsjSumm
tal Est 
ary IA -

Civil Yakima River 

! ::;: 
w ~z 15 !:: AMOUNT r DESCRIPTION CODE QUM'TITY UNIT UNIT PRICE -' u 

"" u -<«: "" 

45 Concrete 8130 
1-------

-

Concrete in access house (18 x 18 x I foot walls) 60 CY $ 1,200.00 $ 72,000.00 

Concrete in access shaft (H = 20') 100 CY $ 1,150.00 $ 115,000.00 

Concrete in Gate Chamber (20 ft dia.) 210 CY $ 1,050.00 $ 220,500.00 

Concrete in access conduit (L =440 ) 1,980 CY $ 850.00 $ 1,683,000.00 

Concrete in pipe saddles 35 CY $ 1,250.00 $ 43,750.00 

(concrete total) 2,385 
------~ 

46 Furnish and place concrete reinforcement. 

Assume 160 #/CY 382,000 LBS $ 1.80 $ 687,600.00 

c--. 
47 Furnish and handle cement (.282T/CY) 670 TONS $ 170.00 $ 113,900.00 

-

48 Waste Excess Material from Discharge & Road Exc near Dam 

Assume local waste at dam. 

Quantities include 112 discharge, Outlet Chute, Access Roads. 

Waste rock excavation 8120 116,000 CY $ 9.00 $ 1,044,000.00 

Waste common material 8120 0 CY 

49 Borrow Material for Discharge & Access Roads near Dam 

Assume I way haul of 2 miles. 

Quantities include 112 discharge, Outlet Chute, Access Roads. 

Borrow Riprap 8120 0 CY 

Borrow Common 8120 93,000 CY $ 8.00 $ 744,000.00 

-_. 

-

--

- ----

----~~---~-. -.--~ 

.~~------- ,,--~-~~-~--,--,-

r----~ r-------- f----~-----------.-----.--

-1------ --------------  ~---- ~--~- ------ - ----------

f------.-. ----~--------- - . -~ 

._----------------------- ---.---~-~.-~~--~1---- f- ---,------,---~ 

r---~---- C--.--- I-----.-~-~~.---..--.----- ------ ---~ 

-----------~------- ----- ---,, .-.----~-.~---

Sheet Subtotal = $ 4,723,750.00 

aUANTITIES PRICES 

BY CHECKED CHECKED BY41 M.CJcr-(f~
Doug Stanton (8130), Dick laFond (8120) Jason Schneider (8130), Brian Goplen (8120) J.erry Za (fer 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 
'DCJA, 

June 16, 2008 August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:I200~ JWL EsUmateslillack Kock-Wymer HMLlWymer MP Total Est FILE: 
200811080408a - Wymer PP & R - MP Total Est -2008.xlsJSummary lA 

Mechanical Yakima River 

f :?; 
oJ ~ ~ t: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-' u >
!l. U « « !l. 

---- -----

Mechanical 
1--- -

50 Heating and Ventilating System for Discharge 8410 1 L.S. $ 75,000.00 $ 75,000.00 
f---

Line Valve Access Tunnel: 
---

Consists of: 
----~--

2 - Electric unit heater; 7.5 kw 
~-

1 - Centrifugal fan; 750 cfm 

1 - Propeller fan; 2400 cfm 

1 - Axial fan: 5,000 cfm 
---------

550 ft. Oval steel duct; 38-inch x 16-inch; galvanized 
-

2 - Control damper; 60-inch by 60-inch; motor-operated 

2 - Control damper; 32-inch by 32-inch; motor-operated 

2 - 60-inch by 60-inch stationary louver 
-~ 

2 - 32-inch by 32-inch stationary louver 
._----

51 Ventilating System for Flowmeter Vault: 8410 I L.S. $ 6,000.00 $ 6,000.00 

Consists of: 
--1-------

1 - Centrifugal fan, 450 cfm 

25 ft. carbon steel pipe and fittings, 8-inch dia., galv. 

52 Ventilating System for Air Chamber 8410 I L.S. $ 25,000.00 $ 25,000.00 

Structure: 

Consists of: 

I - Centrifugal fan, 4000 cfm 
--

50 ft. carbon steel pipe and fittings, 18-inch dia., galv. 
-

-.~ 

53 Ultrasonic flowmeter, 2-path 8410 I L.S. $ 95,000.00 $ 95,000.00 

-

54 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 39,000 LBS $ 6.00 $ 234,000.00 
- --

and guides above frame (steel) 
---

- ----

----~---~----- -- ---~---------

--- - -~-- - ------

--- ----------- ------~ - --_ .._

-----~----- --I- --- ----- --- -

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

._ --~-- ------,---------- - ------- ------

f------ _. ---------""- ---------~ - ---------,, ------,,--

Sheet Subtotal = $ 435,000.00 

QUANTITIES PRICES 

BY: J. Grass I P. Schlein CHECKED BY CHECKED 

R. Christensen Rick Christensen Dan Mar ~ Me ~-;f~
DATE PREPARED: PEER REVIEW DATE PREPARED PEER REVIEW DLI-\
4/28/07,6116108 August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
L:\IJocuments an ~ettmgs\gzander\My uocuments'Jerry L\LUU~ JWL 

FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MP Total Est - 2008\1082508 

Mechanical Wymer PP & R - MP Total Est.xlslEst Notes - A2 

:>: 
~~ ~ ,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
>-l U 
0.. U .,;

.,; "

Mechanical 

Discharge/Isolation Valve 

55 96-inch dia. Motor-operated Slide gate 

( for Discharge manifold outlet into the 

reservoir. Pressure on downstream side of gate) 

Differential head = 132 feet - 
Slide gate frame, slide, and stem: 25,000 # 

Motor operator: 1,800 # 8420 26,800 LBS $ 9.00 $ 241,200.00 

--~-

-

Steel Pipe: Sta. 49+00 to Sta. 53+70 (End of Discharge Pipe) 

56 120-inch ID, 7116-inch wall, 564 Ib/ft 8420 470 LF $ 1,410.00 $ 662,700.00 / -- --------

57 14-inch OD steel pipe for filling line 

(1I4-inch wall, 38 lb per lin. ft.) 8420 20 LF $ 100.00 $ 2,000.00 
r- -

Valves 

58 A WWA Class 150, manually operated butterfly valves (for filling line): 

2 -14" Diameter valves, 400 lbs. per valve. 8420 800 LBS $ 15.00 $ 12,000.00 
-------- 

-

-

-~ 

1- ----- ._---

1---  ---~~--- --,--,,-~-- -- -- r-----~~~------

--~ ~- -------  - --------- ---- -~ 

r------- ----------~~~---- ------- ---  --

-~~ -----  -  -------  --  - -------- -  I--~-- - _ ..

f-------  - ---"'-""- --_. ~~- -

---  -------- ~------- -,--,-,-~-,- ---- -- -  -_.. _-_.. ----_.._--- --" 
~------ ----- ,-----~----~--- ----  ----~-~~- - - 

_.. -  -----~~~-----.-----~~---.-------.- .. --- --- -  -  ._--- -"---- r------------ .._--

~---- ---------  --------- ---.. _.. _---- -------~~~-.--~~- .. -- ------------~t----------- 
Sheet Subtotal = $ 917,900.00 / 


QUANTITIES PRICES 

BY CHECKED BY ~l CHE~/1' e(tf~ . 
R. Frisz 6/5/08 R. Zelenka 615108 1.erry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIE&~ 
June 4,2008 R. Zelenka 615108 August 25, 2008 ~ DLrt



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 33 - OF --59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:\LW~ JWL l:.sl1matesltllack Kock-Wymer HMLlWymer MPTotal Est FILE: 
2oo8\1080408a - Wymer PP & R MP Total Est -2008.xlsjSummary IA 

Electrical Yakima River 

f ::;: 
~5 ,0 "'!:: 
--,U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE > AMOUNT 
<>'U << <>. 

--~- --~-~---~~-----

ELECTRICAL 

-

Access Shaft/Gate Chamber Structure 

Bldg Electrical Service Equipment (F&1) 8430 

59 Distribution panelboard, indoor type I EA $ 10,500_00 $ 10,500.00 

480 volts, 3-phase with 225 ampere bus 

60 Transformer load center I EA $ 8,300.00 $ 8,300_00 

15 kVA, I-phase, 180-240/120 volt 

Combination Motor Starters (F&1) 8430 

61 NEMA size 2 reversing contactor, 480V, 3-phase I EA $ 5,000.00 $ 5,000.00 

480-120 volt control transformer 

NEMA type 4 enclosure 

Lighting System (F&1) 8430 

62 120 volt, fluorescent NEMA type 4 fixtures for 1 LS $ 5,000.00 $ 5,000.00 

tower/gate chamber 

--- f-------

._

---

--

~- --------

~~-

---~- ~---~~---

-------1----------r---------- 1---------c-------
Assumptions: 

---j-------~~---------- ---1--

_~~~ng power to dam is part of unlisted items r--------- 1-------- -----~--- r--------~ - --

----1-------------------- --~ ---~ f- -~ 

1------- --~~---- ------- ------ '------- --~ -----~~- ------------

--~- ----~~----- --- ------- -------- ~-----~~-

--- ---~--- ---~~----,-------~~----~~-------------------- ~.- - --- ----
._-- --- ----------------------------------~ --- ----~-----f------ --------I---------~---

Sheet Subtotal = $ 28,800.00 

QUANTITIES PRICES 
BY CHECKED BY 

CHECKEDtJ-f e/I(!,,~ 
Mike Schuh Lisa Gamucielio Dan Mar ~ 
DATE PREPARED PEERREVlEW DATE PREPARED PEER REVIEW OLM 
April 25, 2007 George Girgis August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET~34 - OF -59 
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
J:\LUUO IWL cstlmateS\JjlaCK KocK-wymer tllVILlwymer !VIr Ot.11 cst 

FILE: 
200SI[OS0408a - Wymer PP & R - MP Total Est -200S.xls]Summary IA -

Dam Civil/Structural Yakima River 

;;;: 
~ ~ 
< 0 "' t: 
...lU DESCRIPTION CODE QI.JANTITY UNIT UNIT PRICE AMOUNT>
C. U << c. 

f-- .,,-

GENERAL SITEWORK 8312 
-~~---- -

r---- Assume no clearing and grubbing required 
-

Assume road improvements and haul roads are 
f------- -

pan 0/unlisted items 
r-- -

c---- ----_. 

DIVERSION & DEWATERING 8312 
-- ---

Given shallow alluvium & narrow valley, dewatering 
~-

assumed to be minor (pan o/unlisted items) 
-

FOUNDATION EXCAVATION 
-~-~-

Assume common material stockpiled/or reuse 

in mise. fill, haul roads, and similar 

Assume rock material stockpiled/or use (zone 4) 

Stockpiles will be located within 112 mile 0/dam 

1 Excavation, stripping, of dam foundation 8312 110,000 CY $ 2.50 $ 275,000.00 

Assume depth o/stripping 12 inches or less 
-

Assume stripping will be stockpiled/or topsoil use 

2 Excavation, common, for dam foundation 8312 2,500,000 CY $ 5.00 $ 12,500,000.00 
~. 

Assume about 35% o/volume requires ripping 
----~-

Assume suitable materials will be 
-

stockpiled/or use as miscellaneous fill 

3 Excavation, rock, for dam foundation 8312 35,000 CY $ 25.00 $ 875,000.00 
~----

Assume drill and blast in areas along plinth 
-

FOUNDATION TREATMENT 

Includes misc. surface foundation treatment, 
---

consolidation grouting, and cunain grouting 
----

-----

4 Slush grouting of foundation surface 8312 32,000 SF $ 6.00 $ 192,000_00 

_g:,er assumed 40% ofplinth area 

5 Dental concrete 8312 2,000 CY $ 200.00 $ 400,000.00 
--~----

6 Furnish/place zone 2 sand filter on foundation 8312 25,000 CY $ 50.00 $ 1,250,000.00 
----

Over assumed 15% 0/area between uls toe and a.xis 
-~.- -

Assume a3-ft thickness above & below _z:!!1~_ 
---~-- --- -r-~- -

7 Fu~ish/place zone 3 gravel drain on foundation 8312 25,000 CY $ 40.00 $ 1,000,000.00 

Between the zone 2 filters in a 3-ft thickness 
_._------- _._._-

---~----~- -

---.---~------

_._-- ~--------- ----------------- -----

--------- ------~-> --~- -

--.--~-------- r----- ~~----------~----- - - ------------ - ~--- -~-

Sheet Subtotal = $ 16,492,000.00 

QUANTITIES PRICES 

BY CHECKED CHECKE1w ~/4Iot
Chris Strickland Bill Engemoen ::rry!l 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

DLIv\June 12,2008 Bill Engemoen August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
J:l2oo~ JWL Esumates\i:Hack Rock-Wymer HMLlWymer MP Total Est 

FILE: 
2008\[0804083 - Wymer PP & R - MP Total Est -2008_xls)Summary 1 A 

Dam Civil/Structural Yakima River 

f ::2f-Z U-l

:;;5 t: 
-,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o.u -<:

-<: 0. 

---- -- -

FOUNDATION TREATMENT (continued)
- - ----

-~~---

Consolidation Grouting of Foundation 

Generally limited to area beneath plinth 
~- ------

8 Setups for drilling grout holes 8312 1,600 EA $ 100_00 $ 160,000_00 
---

Assume 2-inch dia. drilled on 7.5 to 1O-foot centers 

9 Drill grout holes 8312 72,000 LF $ 30.00 $ 2,160,000.00 

Assume 2-inch dia. wllength= 45feet 
- -

1O Hookups to grout holes 8312 1,600 EA $ 60.00 $ 96,000.00 

11 Pressure grout 8312 180,000 CF $ 10.00 $ 1,800,000.00
f--- -----

Assume grouting process only minus cement 

Assume 2.5 CF per 1 LF ofhole 

12 Furnish and handle cement for pressure grouting 8312 180,000 BAGS $ 10.00 $ 1,800,000.00 

Assume 1 bag per CF 

-

Curtain Grollting of Foundation 

Three-row curtain beneath plinth 

13 Setups for drilling grout holes 8312 1,200 EA $ 100.00 $ 120,000.00 
--

Assume 3 rows of2-inch dia.on 1O-Jt centers 
/ 14 Drill grout holes 8312 240,000 LF $ 30.00 $ 7,200,000.00 

Assume 2-inch dia. wllengthfrom 75 to 250 feet, 

with average ot200 feet 

15 Hookups to grout ho~s......__ 8312 1,200 EA $ 60.00 $ 72,000.00 
/ 16 Pressure grout 8312 600,000 CF $ 10.00 $ 6,000,000.00 

Assume grouting process only minus cement 

Assume 2.5 CF per 1 LF (~fhole 
- --~- ------ ----

17 Furnish and handle cement for pressure grouting 8312 600,000 BAGS $ 10.00 $ 6,000,000.00 
---- ~--- -

------ -

-------1-- -------------------------~----~-- ------~- ----~- c------ ----- -

- --------,,----- --~-- ------~--- ~------- -----~---~----- -~---------

1-- 

f---------- --~--------- -------------~ -~--- -----~--- ~----------~ --------- ------------ ----~ 

--------~- --~-

--~-- - --- ---------------------~-------~----- -- --~------ ----- -~ 

---~---- --------- ---~-

------------------- ------------~---- ---- -~----- --------------~----- - ------- -----~----.- ------ ----------

Sheet Subtotal = $ 25,408,000.00 / 

QUANTITIES PRICES 

BY CHECKED BY .f;fl CHECKE~ e/{/or
Chris Strickland Bill Engemoen J.erry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DU'\ 
June 12, 2008 Bill Engemoen August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET_36 - OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
J:\LW~ JWL tostImatesllilack Kock-wymer HMLlwymer Mt lotallost 

FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xlsjSummary IA-

Dam Civil/Structural Yakima River 

::;: 

~~ "'t: DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >
0.. U «« "

-~ 

EMBANKMENT CONSTRUCTION 
- -

Items are set up asfumish ami place, which would 

include purchasing from commercial sites, 

processing onsite, development ofquarry, or -
transporting from stockpiles of required excavation 

-

--~--

18 Furnish and place zone I 8312 285,000 CY $ 10.00 $ 2,850,000.00 

Consists ofselected impervious soils stockpiled 

from reqd exc within I mile ofdam 

Compaction to 6-inch lifts by tamping roller 

19 Furnish and place zone 2 filter 8312 440,000 CY $ 40.00 $ 17,600,000.00 

Sand/gravel material processed commercially 

or developed onsite 

If commercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel dnlm 

Assume horizontal width of15 ft 

20 Furnish and place zone 3 drain 8312 435,000 CY $ 39.00 $ 16,965,000.00 / 

Gravel/cobble material processed commercially or 

developed onsite 

Ifcommercial, assume 17 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Assume horizontal width of 15 ft 

21 Furnish and place zone 4 rockfill 8312 10,950,000 CY $ 10.00 $ 109,500,000.00 , 

Developedfrom basalt ridges surrounding reservoir 

Assume average 2-mile haul to dam 

Rock sizes up to 3-foot 

Compacted in 3ji layers by vibratory steel drum 

22 Furnish and place miscellaneous fill 8312 2,100,000 CY $ 7.00 $ 14,700,000.00 
~-

Comes from stockpiles of required excavation 
-

within 112 mile ofdam 
-

Generally consists ofgravelly soils -
Compacted in 2-ft l{lyers by vibratory steel dnlm 

--- -. 

- -

--- --

f-. ,--~---------- ------

- ---~ 

L........._ ----------, - -,-, 

--~ - -----, 

-------,-----------~ -"' , Sheet Subtotal = $ 161,615,000.00 

aUANTITIES PRICES 

BY CHECKED BY -14-1, CHECKE~ 0g 
Chris Strickland Bill Engemoen J.erry Za r '0 Jo4
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 1> U-A, 
June 12. 2008 Bill Eogemoen August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: Y AKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
J:\2U1J~ JWL cSUmatesllilack Kock-Wymer ItMLlWymer MP rotal cst I<'ILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xlsISummary IA -

Dam CiviVStructural Yakima River 

r :E w ~5 
..:0 I:: 
..J U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
0. U 

..: '" ..:
Cl. 

- . - -~ 

CONCRETE FACE & PLINTH CONSTRUCTION-_. 
-~ 

- . ._-
~. 

Plinth 
. ---~- -"-~. -

Typical thickness will be 1.5 feet 

Width will range from 10 to 45 feet, avg=20 ft 
1- - -

Grouted anchors may be needed in poor rock areas 

23 Furnish and place reinforced concrete in plinth 8312 4,500 CY $ 550.00 $ 2,475,000.00 

24 Furnish and place concrete reinforcement (lOO#/CY) 8312 450,000 LBS $ 1.80 $ 810,000.00 
-~ 1---' 

25 Furnish and handle cement for concrete (.282T/CY) 8312 1,300 TONS $ 125.00 $ 162,500.00 

26 Furnish and install grouted anchors 8312 86,000 LF $ 26.00 $ 2,236,000.00 

Assume I-inch diameter rebar grouted into rock 

Assume 15-foot lengths 

Concrete Deck 

Thickness will average 2 feet 

Adjacent panels will have waterstops and dowels 

Concrete paved on 1.5: 1 upstream face ofdam 

27 Furnish and place reinforced concrete in deck 8312 135,000 CY $ 500.00 $ 67,500,000.00 

28 Furnish and place concrete reinforcement (I00#/CY) 8312 13,500,000 LBS $ 1.80 $ 24,300,000.00 / 

29 Furnish and handle cement for concrete (.282T/CY) 8312 38,000 TONS $ 125.00 $ 4,750,000.00 / 

MISCELLANEOUS 
I---~~-+~~+-- -.--

Instrumentation 
-~--~-

1---~~_+~~+-~_A_s_sl_lm_e~p~a_n~o~f_u_n_lis_t-ed~.i-t-e-m-s___.~~~~__~~_______+--~---~----~~--~~--~~~~----~---------~----

Toe Drains 
I-------_+----+-

~----_r~---r---A-s-su-mepan~{unlisted~~~--------------~-~---~--~_+~~~~~~-~----.--~--~_+----~~~----_f 

Site cleanup and relandscaping 

I---~--.+..----I-----'------~-------'----.-'------.-------~---~--~----- --~--~.--- -----. ---~-.--- --..-----.---~-. 

Sheet Subtotal = $ 102,233,500.00 / 

QUANTITIES PRICES 
BY CHECKED 

Chris Strickland Bill Engemoen 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 12, 2008 Bill Engemoen August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 38 - OF - 59


FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
J:\LW~ JWL t.sumatesllilack Kock-Wymer HMLlWymer Ml' lotal cst FILE: 
2008\[080408a - Wymer PP & R - MP Total Est -2008.xlsJSummary IA-

Dike Civil/Structural Yakima River 

iziz:J
-< 0 
...lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
c..u 

<{ 

GENERAL SITEWORK 
-

Assume no clearing and grubbing required 
I-----

Assume road improvements and haul roads are 
- -

part o.f unlisted items -

DIVERSION & DEWATERING 

Assume groundwater is below excavation ._---

Assume natural stream beds in area are dry 
-

FOUNDATION EXCA V A TION 

Assume common material stockpiled for reuse 

Assume rock material stockpiled for reuse 

Stockpiles will be located within 1/2 mile ofdam 

30 Excavation, stripping, of dam foundation 8312 45,000 CY $ 4.00 $ 180,000.00 

Assume depth ofstripping 12 inches or less 

Assume stripping will be stockpiled for topsoil use 
-~ 

31 Excavation, common, for dam foundation 8312 825,000 CY $ 5.00 $ 4,125,000.00 

Assume about 35% ofvolume requires ripping 

Assume suitable materials will be stockpiled 

for use as miscellaneous fill 
-

32 Excavation, rock, for dam foundation 8312 2,000 CY $ 48.00 $ 96,000.00 /" 
-~--

Assume drill and blast in random locations 
-

FOUNDATION TREATMENT 
-

Includes mise. foundation surface treatment, 

consolidation grouting, and curtain grouting 

--~-

Miscellaneous Foundation Areas 
- _.

---~ 

Applied in areas ofpoor quality rock 
-

33 Slush grouting of foundation surface 8312 36,000 SF $ 6.00 $ 216,000.00 

Over assumed 30% ofarea beneath zone 1 
--- -----

34 Dental concrete 8312 2,000 CY $ 200.00 $ 400,000.00 

35 ~h/place zone 2 sand filter on foundation 8312 20,000 CY $ 50.00 $ 1,000,000.00 
----1----- -- .

Over 25% ofarea between zone 1 and dis toe 

Assume a 3-ft thickness above and below zone 3 
I---~--1--- - - ---- ------

36 Furnish/place zone 3 gravel drain on foundation 8312 20,000 CY $ 40.00 $ 800,000.00 /' 
-

Between the zone 2 filters in a 3It thickness 
-- - - --

- 1--- ----------_. 

--- ---_._---- r----.- ------------- ""- ~------.-.---

Sheet Subtotal = $ 6,817,000.00 / 

QUANTITIES PRICES 
BY CHECKED 

BY <Pt.l CHE~ g/f10K'Chris Strickland Bill Engemoen J.erry Zand 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW l>lY'
June 12, 2008 Bill Engemoen August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 39 - OF 59- 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
J:ILU\J~ JWL i:stlmatesllilaciC Kock-wymer tlMLlwymer MY IO~ll lost FILE: 
2008\[080408a - Wymer PP & R - MP Total Est -200S.xlsJSummary I A 

Dike Civil/Structural Yakima River 

:1 ~~ '" ..:0 t::: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >

"-u ..:..: "

FOUNDATION TREATMENT (continued) 

---

Consolidation Grouting of Foundation 

Generally limited to area beneath zone 1 

37 Setups for drilling grout holes 8312 2,200 EA $ 100.00 $ 220,000.00 -
Assume 2-inch dia. drilled on 7.5 to 10-foot centers 

38 Drill grout holes 8312 88,000 LF $ 30.00 $ 2,640,000.00 

Assume 2-inch dia. wllength= 40 feet 

39 Hookups to grout holes 8312 2,200 EA $ 60.00 $ 132,000.00 

40 Pressure grout 8312 220,000 CF $ 10.00 $ 2,200,000.00 

Assume grouting process only minus cement 

Assume 2.5 CF per 1 LF ofhole 

41 Furnish and handle cement for pressure grouting 8312 220,000 BAGS $ 10.00 $ 2,200,000.00 

Assume 1 bag per CF 

~-

-

Curtain Grouting of Foundation 

Two- to three-row curtain beneath zone 1 

42 Setups for drilling grout holes 8312 680 EA $ 100.00 $ 68,000.00 

Assume 2.5-rows of2-inch dia.on 10ft centers 

43 Drill grout holes 8312 82,000 LF $ 30.00 $ 2,460,000.00 

Assume 2-inch dia. wllength from 60 to 150 feet, -
with an average of 120 feet 

44 Hookups to grout holes 8312 680 EA $ 60.00 $ 40,800.00 

45 Pressure grout 8312 200,000 CF $ 10.00 $ 2,000,000.00 / 

Assume grouting process only minus cement 

Assume 2.5 CF per 1 LF ofhole 
-

/ 46 Furnish and handle cement for pressure grouting 8312 200,000 BAGS $ 10.00 $ 2,000,000.00 
--

Assume 1 bag per CF 

-- - -- ----

-----

~--- - ---

------------_. ---

----. -

~--- +--------_._---------- ----- -

- f------ - -----~~ -------------

-- --------- ---r-

1---------- ---- --- -_. -------- ---~-

Sheet Subtotal = $ 13,960,800.00 ..

aUANTITIES PRICES 

BY CHECKED BY .f:{j' CHECKE1¢' 
go d/OK 

Chris Strickland Bill Engemoen J.erry Zande 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DLh 
June 12, 2008 Bill Engemoen August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 40 - OF --59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstImateslBlack Rock-Wymer tlMLlWyrner MP Total Est FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xlsISummary lA-

Dike Civil/Structural Yakima River 

t: :;: 
w ~ 5 .0 t: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT -'u >
"-u 0: 

0: 0

f--- --- ---.--

EMBANKMENT CONSTRUCTION 
r- --- - -

Items are set up as furnish and place, which would 
---- f--

include purchasing from commercial sites, 

processirzK?nsite, development ofquarry, or 
f--

tr~sporting from stockpiles of required excavation 

-

47 Furnish and place zone I core 8312 340,000 CY $ 14.00 $ 4,760,000.00 

Acquired from murce 5 miles from dam 

C0111pacted to 6-inch lifts by tamping roller 

48 Furnish and place zone 2 filter 8312 290,000 CY $ 41.00 $ 11,890,000.00 

Sand/gravel material processed commercially 

or developed onsite 

Ifcommercial, assume 18 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Asmme horizontal width of15 fi 

Includes both an upstream and downstream zone 
r--

49 Furnish and place zone 3 drain 8312 140,000 CY $ 40.00 $ 5,600,000.00 

Gravel/cobble material processed commercially or 

developed onsite 

If commercial, assume 18 mile one-way haul 
1--

Compacted to 12-inch layers by vibratory steel drum 

Assume horizontal width of 15fi 

50 Furnish and place zone 4 rockfill 8312 1,500,000 CY $ 12.00 $ 18,000,000.00 

Developed from basalt ridges surrounding reservoir 

Assume average 3-mile haul to dam 

Rock sizes up to 3-foot 

___Compacted in3-ft layers by vibratory steel drum 

51 Furnish a~~ace miscellaneous fill 8312 500,000 CY $ 7.00 $ 3,500,000.00 
r- --- -~-------~--

Comes from stockpiles of required excavation 
- 1--

within 112 mile ofdam 
-

___ C!enerally consists ofgravelly soils 

Compacte_d in 2ft layers by vibratory steel drum 
-----

----

----------- ---- ------f

-~---- - - ------

--------~---- ------- ------ -------~--- f--- ------- -

f---- ----- r- ---- - --~--

1------c-- --- ------- -------- "-

Sheet Subtotal = $ 43,750,000.00 / 

QUANTITIES PRICES 

BY CHECKED CHECKED 
BY .f1-l 9/,tjtd

Chris Strickland Bill Engemoen J_erry Zander ~ 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW DLM 
June 12. 2008 Bill Engemoen August 4, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-D7 
J:I2008 JWZ EsumateslBlack Rock-Wymer HMLlwymer MP lotal cst FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xlsISummary 1A 

Dike Civil/Structural Yakima River 

:;; ,. § oJ 

~ 0 !:: ,.. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT -' u 
0. U <: 

<: 0. 

----- - f-
MISCELLANEOUS 

-----~----- -

Instrumentation 
-~ 

Assume part ofunlisted items 

Toe Drains 
--

Assume part ofunlisted items 

Site cleanup_a_~~ relandscaping 

Assume part ofunlisted items 

-

-- e-----

----

-~---~,-----. 

--- --_._---1-----

-

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

-.~ 1---

------~----- --

. -f-----~ 

-- ---~,-,---- ---- '---- ~-----.---.---- -

-- - -'" ----- --- ----- - ~--..-------- -------~ 
._-

--- ------~--- -

----- --------------- -~---- ----------------

Sheet Subtotal = $ -
QUANTITIES PRICES 

BY CHECKED BY cU]" CHEC~ C6/I{/O;'
Chris Strickland Bill Engemoen J.erry Zan 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEDLf1June 12, 2008 Bill Engemoen August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET - 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Spillway REGION PN PRICE LEVEL: Apr-07 
J:WNO '1'1" r.sumateS\Ij,aCK KOCK ymer tiNiL\ '" ymer lVIr ota cst 

FILE: 
2008\10804083 - Wymer - MPH Total Est 7-200S.xls]Summary IA - Yakima 

Civil River 

f :E
Ul lis 

< 0 t: 
...lU ;.. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
'"-u << '"

Uncontrolled Spillway (no gates) 

Located on left abutment with crest at EL 1730 

Earthwork 8130 

I Common excavation 364,000 CY $ 6.00 $ 2,184,000.00-
2 Rock excavation (drill and blast) 94,250 CY $ 23.00 $ 2,167,750.00 

3 Pervious backfill behind chute walls 2,600 CY $ 20.00 $ 52,000.00 

4 Misc backfill behind chute walls 9,800 CY $ 14.00 $ 137,200.00 

5 Riprap inlet structure 2,600 CY $ 50.00 $ 130,000.00 

6 Bedding for riprap inlet structure 1,400 CY $ 40.00 $ 56,000.00 

7 Riprap for stilling basin 1,700 CY $ 50.00 $ 85,000.00 

8 Bedding for riprap stilling basin 1,000 CY $ 40.00 $ 40,000.00 

Concrete 8130 

9 Concrete in Inlet structure 1,100 CY $ 930.00 $ 1,023,000.00 

10 Concrete in Crest structure 1,500 CY $ 900.00 $ 1,350,000.00 

II Concrete in Chute 9,500 CY $ 710.00 $ 6,745,000.00 

12 Concrete in Stilling Basin structure 1,900 CY $ 875.00 $ 1,662,500.00 

13 Furnish and place concrete reinforcement. 2,100,000 LBS $ 1.80 $ 3,780,000.00 

Assume 150#ICY 

14 Furnish and handle cement (.282T/CY) 3,900 TONS $ 125.00 $ 487,500.00 

Drains - Furnish and install 8130 

15 6-inch dia PVC perf. And non perf. (90% perf.) 10,400 LF $ 7.00 $ 72,800.00 

16 Furnish and install sand for drains 3,000 CY $ 31.00 $ 93,000_00 

17 Furnish and install gravel for drains 2,600 CY $ 31.00 $ 80,600.00 

18 Furnish and install 2-inch rigid insulation 84,500 SF $ 2.10 $ 177,450.00 
1-----

19 Furnish and install 9-inch waterstops - spillway joints 8130 9,800 LF $ 9.00 $ 88,2_Cl2:.QQ. 

--,-~-- -~I---

20 Drill and grout anchor bars 8130 240 EA $ 180.00 $ 43,200.00 
--- -- -~~---

(Total length of rock drilling= 1,850 feet) 
~-- --------~-

21 Reinforcement for anchor bars 8130 6,100 LBS $ 1.80 $ . __._- 10,980.00 
--~- -~----

------ ----,,----- f---------- . ---~---

22 ~ll~ish and ill~all 48-inch chain link fencing 8130 4,100 LF $ 20.00 $ 82,000.00 
---~ c--------.- ---.-.~- 1- - -". - -

for spillway --_._- -- ~,--- I--~~----- ---- .._--

-- -------- --~------ -----_. ---------- ------------

f--- ------ --,,-_._.-- ------ ---- ---

-------~ ---- ----~-- --. --
/ Sheet Subtotal = $ 20,548,180_00 

QUANTITIES PRICES 
BY CHECKED CHECKED ~/'fIOg
Doug Stanton Jason Schneider ::rryEI -1/4 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

August 4, 2008 DL--h 
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OF 59

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimates 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Access Bridge across Spillway (upstream) REGION PN PRICE LEVEL: Apr-07 
L:lJ)ocuments an I SetUngs gzanderlMy uocumentSlJerry L\LUU~ JWL 

FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MP Total Est - 200SI[081208 

Civil/Structural Wymer PP & R - MP TOG,I Est.xlsjRoad&Creek,Dam&Dike (57-59) 

f :2 
~g '"I:: 
,.JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >
"" U <: 

<: "" 

r------- -
Access Bridge across Spillway (upstream) 86-8140 

-

--

23 Furnish and install WSDOT W42G prestressed, 

concrete girders, L = 65 feet 5 Each $ 8,100.00 $ 40,500.00_.

24 Furnish and place reinforced concrete for deck, 

F-shape barriers & diaphragms, fc = 4,000 psi 60 CY $ 1,850.00 $ 111,000.00 

(deck slab is 7.~inch thick) 

25 Furnish and handle cement material 17 Tons $ 125.00 $ 2,125.00 

26 Furnish and install epoxy coated reinforcing steel 

Fy = 60,000 psi 15,000 LBS $ 1.80 $ 27,000.00 

27 Furnish and install elastomeric bearing pads, 

(3" x 1'-6" x 2'-0"), total # = 10 30 SF $ 280.00 $ 8,400.00 

28 Furnish and install compression seals, DS Brown 

CV-35 or Watson Bowman WA-350 elastomeric 54 LF $ 50.00 $ 2,700.00 

joint seals at ends of bridge 

Deck drains (2 per side) 

29 R-4005-A2 as manufactured by NEENAH 

Foundry or equal. Each one weighs- 105 Ibs 4 EA $ 525.00 $ 2,100.00 

30 8-inch diameter black steel pipe, each L = 4' 16 LF $ 150.00 $ 2,400.00 

Bridge is 65 feet long, with a 24-foot clear width. The 

bridge spans the spillway walls, which are 60-feet 
f--. 

apart. The bridge superstructure will be supported 

on bearing seats, formed onto the spillway walls_ 
-- I------

Therefore, no foundation elements are included in 

this estimate worksheet. 
.-

The bridge is located near theleft abutment. The 
- f-------- f----

dam crest will be gravel surfaced. Chain link fence 
t----~-~r--- -~ 

is re911~!:ed along the length,?!_the spillway, so it is 
f--------~ f-------- f-----. 

not included _~~!:~. No approach guardrail is --r- .--~ -,---- -

included in this estimate (see roadwork estimate). 
,~---------------~------~------------ 1--- ----

Water treatment for deck drainage is not included _. 1----f---- r-----~~----------.-- ------ --- 1--------

in this estimate. 
- -----,,-- . --.---- f,----- I-------~---

Sheet Subtotal = $ 196,225.00 

QUANTITIES PRICES 

BY CHECKED BY f:l.J CH~D L 
Jesus G. Romero, PE Anne C. Pavol, PE 1.erry Zander ~cJ.,.,,~ ~/lS.Jc'V; 
DATE PREPARED PEER REVIEW DATE PREPARED PE~RlWIEW 

June 17, 2008 Tedd Calhoun, PE August 12, 2008 ]>L..-A-1 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimates 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Access Bridge across Spillway (to access outlet REGION PN PRICE LEVEL: Apr-07 
<-:\UocumenLS illl I ",emngSlgzanuenlvlY uocumenLSlJerry L",",VUO J IL works control house) FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MP Total Est - 2008\[081208

Civil/Structural Wymer PP & R - MP Total Est.xlsIRoad&Creek,Dam&Dike (57-59) 

::2 ~j § :;:0 ,.Ju DESCRWfION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o.u .,;
.,; 0. 

Access Bridge across Spillway (to access outlet 86-8140 

works control house) 

31 Furnish and install WSDOT W42G prestressed, 

concrete girders, L =65 feet 5 Each $ 8,100.00 $ 40,500.00 

32 Furnish and place reinforced concrete for deck, 

F-shape barriers & diaphragms, fc =4,000 psi 60 CY $ 1,850.00 $ 111,000.00 

(deck slab is 7.5 inch thick) 

33 Furnish and handle cement material 17 Tons $ 125.00 $ 2,125.00 

--

34 Furnish and install epoxy coated reinforcing steel 
--

Fy =60,000 psi 15,000 LBS $ 1.80 $ 27,000.00 

_. 

35 Furnish and install elastomeric bearing pads, 

(3" x I '-6" x 2'-0"), total # =10 30 SF $ 280.00 $ 8,400.00 

36 Furnish and install compression seals, DS Brown 

CV-35 or Watson Bowman W A-350 elastomeric 54 LF $ 50.00 $ 2,700.00 

joint seals at ends of bridge 

Deck drains (2 per side) 

R-4005-A2 as manufactured by NEENAH 

37 Foundry or equal. Each one weighs- 105 lbs 4 EA $ 525.00 $ 2,100.00 

38 8-inch diameter black steel pipe, each L =4' 16 LF $ 150.00 $ 2,400.00 

38b Approach guardrail 0 LF $ - $ -

Bridge is 65 feet long, with a 24-foot clear width. The 

bridge spans the spillway walls, which are 60-feet 

apart. The bridge superstructure will be supported 
r----'-

on bearing seats, formed onto the spillway walls. 
- ~~ ~-- ~-

Therefore, no foundation elements are included in 
~- -

this estimate worksheet. 
1-- ------ - --- -----~-.-~ 

The bridge is located near the left abutment. The _. ~- ----

darn crest will be gravel surfaced. CE:~n link fence 
1--- - ---.----.-~-

is required along the length .~! the spillway, so ~t is 
--~- - _.. 1---- - ~--

not included here. No approach g~~~raiLis 
---- ----~--

included in this estimate (see roadwork estimate). 
1-- ----~ -----

Water treatment for deck drainage is not included 
-.----~ .~.------- -------

in this estimate. 
---- -1---- -------- ~.-----~-

Sheet Subtotal = $ 196,225.00 

QUANTITIES FRICES 

BY CHECKED BY <Ul CHECKED .1 
Jesus G. ROl11no, PE Anne C. Pavol, PE J.elTy ZaDde <::Zk d .4 ~Ic~ foCi 
DATE PREPARED PEER REVIEW DATE PREPARED PE~W 

June 17, 2008 Tedd Calhoun, PE August 12, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:I2W~ JWZ IoSUmates\lllacK RocK-wymer HMLIWymer MPH lotalc.st FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008~xlsJSull1ll1ary lA - Yakima 

Civil River 

f ::E 
uJ ~ § t: 

DESCRIYrION CODE QUANTITY UNIT UNIT PRICE AMOUNT...l U >< 
0. U « « 0. 

Earthwork VIS - channel, intake, conduit, portal 8130 

39 Excavate common materials for structures 500 CY $ 25~00 $ 12,500.~ 

40 Excavate rock materials for structures (drill & shoot) 1,500 CY $ 44.00 $ 66,000.00 
- ~--

41 F & P bedding for riprap (processed on-site) 70 CY $ 40.00 $ 2,800.00 

42 F & P rockfill from dam excavation (riprap) 140 CY $ 47.00 $ 6,580.00
1-----

43 Furnish and install chain link fabric around portal 1,750 SF $ 3.00 $ 5,250~00 

44 F&I 18-inch x 112 in. dia resin anchors for fabric support 24 EA $ 50.00 $ 1,200.00 

Earthwork DIS - portal, condnit, house, stilling basin 8130 

45 Excavate common materials for structures 1,000 CY $ 25.00 $ 25,000.00 

46 Excavate rock materials for structures (drill & shoot) 3,000 CY $ 44.00 $ 132,000.00 

47 Excavate common materials for basin 12,000 CY $ 8.00 $ 96,000.00 

48 Excavate rock materials for basin (drill & shoot) 4,000 CY $ 44.00 $ 176,000.00 

49 F & P bedding for riprap (processed on-site) 4,500 CY $ 26.00 $ 117,000.00 , 
----

50 F & P rockfill from dam excavation (riprap) 2,250 CY $ 45.00 $ 101,250.00 
-

51 Furnish and install chain link fabric around portal 2,000 SF $ 3.00 $ 6,000.00 

52 F&I IS-inch x 112 in. dia resin anchors for fabric support 30 EA $ 50.00 $ I:~ 

-------

Construct ROW tnnnel U/S of gate chamber SI30 

53 Drill and shoot 13.5-ft O.D.circular shaped U/S tunnel 850 LF $ 2,000.00 $ 1,700,000.00 r 

54 Remove and stockpile rock (assume local stockpile) 4,500 CY $ 19.00 $ 85,500.00 

Furnish, drill and install 750-10-ft long x I-inch dia. 
, 55 A307, 20K rockbolts 5,200 LF $ 72.00 $ 374,400.00 

56 Furnish and install 6 steel sets (W8 x 40) (full circle) 11,400 LBS $ 6.00 $ 68,400.00 

-

Construct ROW tnnnel dis of gate chamber 8130 
, 57 Drill and shoot 19-ft OD circular shaped dis tu~nel 1,200 LF $ 2,800.00 $ 3,360,000.00 

--

58 Remove and stockpile rock (assume local stockpile) 13,000 CY $ 19.00 $ 247,000.00 
-

Furnish, drill and in~tall 1250-IO-ft long x I-inch dia. 

59 A307, 20K rockbolts 8,800 LF $ 72.00 $ 633,600.00 
------~ -

60 Furnish and install 6 steel sets (W lOx 40) in crown 20,000 LBS $ 6.00 $ 120,000.00 
--- -~--

---~--~- --------~------------------ --~ 

Construct Gate chamber 
----------, -1-----------

/ 61 Drill and shoot 20-ft OD sphe,'i_~;ll_s_~aJl:(;_d_.chamber 20 LF $ 3,000.00 $ 60,000.00 
1----1---- --------------- 1--------

/ 62 Remove and stockpile rock (assume local stockpile) 340 CY $ 23.00 $ 7,820.00 
-~ I------------~-- ---------~--- ----~- I-------~~-------

!'lIrnish, drill and install 30-1 0-f~I~~_~_~l~jnch dia. ------- ----- ---------

63 A307, 20K rockbolts 300 LF $ 140.00 $ 42,000.00 , 
~----------,- ---,----- ---_._---,---------_.

---~-~ ----------------~------- ,,-------~---~----~---- c----- -
Sheet Subtotal = / $ 7,447,800.00 

QUANTITIES PRICES 

BY CHECKED 
BY .f:tl CHEC~ 0/ If 03 

Doug Stanton Jason Schneider Jerry Zande / 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

August 4, 2008 DL~ 



ESTIMATE WORKSHEET SHE£T .. OF " - - - -
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Y:ddma Klvfr 1I:a .~ln Wattr SlOrJgt Siudy 

Most Probable Cosl Estimate 
Spillway and Outlet Works WOlD: YA.KAP E.•''iTI~ I An ; Lt:V}o': I.: 1\Pfr.l ls~ 1 

Outlet Works REGION "ltI C"; U ;V":I.: Apr.()7 
, "" .. ..,,,r>;Wr:I ~ - , , t·..... , ,", ~ 

fo' ILI~: 
:nJ!I\I~ ' Wy"1Cf ~I~ I T,cnll~ 7·.!OOII..".ISu",nc..,. 1.\ _Y"L,,,,,, 

Civil M,.", 

3" e S~ , OI~'OI I"'r~ ,"1101" .}l!"'...-nrY ''''I f l'~ ITI'It ICE "~IOI !"". • 

- -f- -
OEU:.'TF..D UPPER INTAKE 810 ITEMS- - -- -

---- - -
C;o.sINd UpJM'r lAlake S lru('IUR -,. - -
FFP reinf. Cnnc - Upper Inluke uru,:tun: 8130- - -
Furnish and place rcillfon:emcnl (est 1OOHICY)

-- - - - - - - - -" Pumlldl ~nd hult.tk: Q:mtnl (.282TICY)- - - --" - - --  - -,. PFP n:in~ Cunc: (SleI!llincdl upper intake: shaf'llL.aJO'L 8130 - - - - -
60 Furnish and pl~ n:ln~menl (tS I.~)- --- - - -., Furnish and handle: cement (.282T1CY)- --
- - -- -- - - -- 

COMtnId latake Shah 8130- - - -
.2 DrlII_nd ~ 13.~· fi 00 vertical shan - - - - - -----
6J ~tmove And Slockpile rock (lI5surnc local Sloc9>i1e)- - -

Furnish. drllland Install 12- lo-rllon,_.\ I-Inch dill, 
- - - -

64 AlOJ.10K roc:kbollS- -- - -- -
- -- - - -Riaa Grwt Uppt:r latab' Shah_ 8130- - - - - -

6' Setups ror drilling.el holes (l-in dia holes. 1r1n.&
--

with 6 holes prr ring - f- - -.. Drill groul holes (l-in dia and l.><!S fi)-- - - --.7 H~~ 10 groul holes
-- - - - - -
~ ,fOOl (lI'OOling~ ooly minus c:etl'k!0I) ~ -- - -

_Assume:! CF per I LF or hnle -.. Furnish and luIndlc cemcm ror ~ grotIlin, - - -- - - - -
Assume I bIJ pc:I'CP 

I - - I -- - -
---- - - - - -

- - -- - -- - - - - I
- - - -- - - -

- -- -. - - - -
1-  - - - - - - -- -

-- --- -
- - --

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

-

-
Sht"et Suhlotlll .. 5 -

QUANTITIES PRICES 

11\' (11 ....f't;:~:11 l.l lf.('~ ." .,.J ~/~/or1lo...,S"Illn_ b_Sc",,",HIcr I ~"Y I.andt< 

IIATF. l'IU~t'A ltt:J) 1'r....Jt 1tF. \'IU\' 11,\'f'Y. I'IC KI'AItI'J, f'I~"III1."vn:w 

bLM. "lit"'" ",:DOlI 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:ll()()~ JWL ESlImatesllllack Rock-Wymer HMLlWymer MPH Total Est 

FILE: 
200811080408a - Wymer - MPH Total Est 7-2008_xls]Summary IA - Yakima 

Civil River 

f ::00 
Ul ~ ?3 

~ 0 t: 
DESCRIPTION > CODE QUANTITY UNIT UNIT PRICE AMOUNT-' u 

"" u ~ 
~ co.. 

- ---

Ring Grout Upstream Conduit 8130- -~--

64 Setups for drilling grout holes (2-in dia holes, 20 ft ctrs, 43 EA $ 250_00 $ 10,750_00 

and 6 holes per ring) -
65 Drill grout holes (2-in dia and L=25 ft) 6,450 LF $ 40.00 $ 258,000.00 

-

66 Hookups to grout holes 260 EA $ 50.00 $ 13,000.00 

67 Pressure grout (grouting process only minus cement) 13,000 CF $ 13.00 $ 169,000.00 

Assume 2 CF per I LF of hole 

68 Furnish and handle cement for pressure grouting 13,000 BAGS $ 10.00 $ 130,000.00 

Assume 1 bag per CF 

Ring Grout Gate Chamber 8130 

69 Setups for drilling grout holes (2-in dia holes, low, mid 3 EA $ 400.00 $ 1,200.00 

and high rings and 6 holes per ring 
-~ 

70 Drill grout holes (2-in dia and L=25 ft) 450 LF $ 40.00 $ 18,000.00 

71 Hookups to grout holes 18 EA $ 50.00 $ 900.00 
1-----------

72 Pressure grout (grouting process only minus cement) 900 CF $ 15.00 $ 13,500.00 

Assume 2 CF per 1 LF of hole 

73 Furnish and handle cement for pressure grouting 900 BAGS $ 16.00 $ 14,400.00 

Assume 1 bag per CF 

-
1--- - -
~--,,---

1------ 1---------- I-----

1---- --~- -,-- ~--- r----- -
1------ --- ----- -------- ----------

1---- -----------1------------------------- 1------------ 1------- --------------

--- -- -------- ----- --- ----- -------~----------

------- ------1------------------------------------- ,---- ~--- ----- - -
-------r----- c--------- - -----~- ------- 1-- --1----------- --

~---- ---, ------,, -------- --~---------,---------,------ ------ ~------ --I----- -- ----

,----- -----,- -~--- --------1----- - ~------------

Sheet Subtotal = $ 628,750.00 ~ 

QUANTITIES PRICES 
BY CHECKED CHEC~ 'd/1fS
Doug Stanton Jason Schneider ;~rryt:I 
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

August 4, 2008 DLf.-A.... 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET ---48 - OF --59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:\4l1\J~ JWL, !:snmatesllilack Rock-Wymer HMLlwymer MPH total!:st FILE: 
20081[080.j()8a - Wymer - MPH Total Est 7-2008.xlsjSummary 1A - Yakima 

Civil River 

::>' § '" ~ 0 t:: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE -' u > AMOUNT 

0. u -<-< 0. 

-
Construct ROW cast in place (CIP) concrete 8130 

~----

74 Furnish, form, and place reinf. Cone - Intake structure 250 CY $ 1,050.00 $ 262,500.00 

75 Furnish and place reinforcement (est 200#/CY) 50,000 LBS $ 1.80 $ 90,000.00 

76 Furnish and handle cement (.282T/CY) 71 TONS $ 125.00 $ 8,875.00 

77 FFP reinf. Cone - Steel lined U/S conduit (L=50' uls of tunnel) 375 CY $ 1,000.00 $ 375,000.00 

78 Furnish and place reinforcement (est 150#/CY) 56,250 LBS $ 1.80 $ 101,250.00 / 

79 Furnish and handle cement (.282T/CY) 106 TONS $ 125.00 $ 13,250.00 ~ 

- -

80 FFP reinf. Cone - Steel lined U/S tunnel (L=850') 2,300 CY $ 850.00 $ 1,955,000.00 ~ 

81 Furnish and place reinforcement (est 150#/CY) 350,000 LBS ~ $ 1.80 $ 630,000.00 
-

82 Furnish and handle cement (.282T/CY) 650 TONS $ 125.00 $ 81,250.00 

-- ~-
83 FFP reinf. Concrete in gate chamber 180 CY $ 1,100.00 $ 198,000.00 

84 Furnish and place reinforcement (l60#/CY) 29,000 LBS $ 1.80 $ 52,200.00 
, 85 Furnish and handle cement (.282T/CY) 51 TONS $ 125.00 $ 6,375.00 

86 FFP reinf. Concrete - DIS tunnel (L=1200') 5,200 CY $ 750.00 $ 3,900,000.00 -
includes walkway and saddles 

87 Furnish and place reinforcement (est 150#/CY) 780,000 LBS $ 1.80 $ 1,404,000.00 

88 Furnish and handle cement (.282T/CY) 1,500 TONS $ 125.00 $ 187,500.00 

89 FFP reinf. concrete - DIS conduit (L=130 ft dis of tunnel) 290 CY $ 1,050.00 $ 304,500.00 

includes walkway and saddles 

90 Furnish and place reinforcement (est 150#/CY) 43,500 LBS $ 1.80 $ 78,300.00 -
91 Furnish and handle cement (.282T/CY) 82 TONS $ 125.00 $ 10,250.00 

~ 92 FFP reinf. concrete - DIS access house (30' x 30' x 12' tall) 580 CY $ 950.00 $ 551,000.00 
-

includes wingwalls 
---~------

~ 93 Furnish and place reinforcement (est 150#/CY) 87,000 LBS $ 1.80 $ 156,600.00 
---

94 Furnish and handle cement (.282T/CY) 164 TONS $ 125.00 $ 20,500.00 , 
-

-----r---------- 1---------------- - -~--

-e---- - 1-------- --------

95 Furnish and ~ns_t~_~1_48-inch chain link fencing 8130 
----~-- ------ ------f------ ------

_~~~inJSwalls @ S::~nE".o1 House 80 LF $ 43.00 $ 3,440.00
f----- ---------

--- - -- ---- --------- 1-

--- ----- - -~-------- -- - ------- --- -------- ---
,,- --~----- ---------------- - - ------

Sheet Subtotal = .$ 10,389,790.00 

QUANTITIES PRICES 
BY CHECKED BY $+] 011'D'b(if(O&
Doug Stanton Jason Schneider J.erry Zand 

DATE PREPARED PEER REVIEW DATE PREPARED PEER

June 16,2008 August 4, 2008 12L
EM



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 
~ 

49 
~

OF 
~ 

59
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:\2oo8 JWZ IoStlmateslBlack Kock-Wymer HMLlwymer MP lotal est FILE: 
2oo8\1080408a - Wymer PP & R - MP Total Est -2oo8.xlsJSummary lA-

Mechanical Yakima River 

:;:'" uJ'" ~5 !:: 
.JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
P.. U ..:..: P.. 

------,~--- ---~---

Mechanical 8410 

96 Heating and Ventilating Systems for Outlet Works 8410 I LS. $ 160,000.00 $ 160,000.00 / 
I

Access Tunnel and Control House: 
-- ---

Consists of: 
f----- - -

2 - Electric unit heater; 7.5 kw 

I - Centrifugal fan; 750 cfm 

1 - Propeller fan; 2400 cfm 

I - Axial fan: 6,000 cfm 
-~-

1,900 fL Oval steel duct; 38-inch x 16-inch, galvanized 

2 - Control damper; 60-inch by 60-inch; motor-operated 

2 - Control damper; 32-inch by 32-inch; motor-operated 

2 - 60-inch by 60-inch stationary louver 

2 - 32-inch by 32-inch stationary louver 
----

-

Lower Intake 
, 97 Trashracks (steel) 8410 32,400 LBS $ 8.00 $ 259,200.00 

98 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 93,800 LBS $ 6.50 $ 609,700.00 

and guides above frame (steel) 

Upper Intake (Not used in most probable estimate) 

99 Trashracks (steel) 8410 LBS NA NA / ° 100 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 LBS NA NA /-.° and guides above frame (steel) 
----

- .

/ 101 Ultrasonic flowmeter, 2-path 8410 1 LS. $ 95,000.00 $ 95,000.00 
.. 

~-

/ 102 50 Kw Diesel eng!~e-ge~erator set with 125 gallon 8410 I LS. $ 60,000.00 $ 60,000.00 
-- ---

fuel tank (assume ConVault) 
----~~~- -~~---

1-

_._
-~-----

-- ----_._--_...-----.--~ 

r-- --------------- --- - -------

----- ---- -- -~ 

- ._--- ._------------ - - --- -----

-- ------- ---~-~------~------ -------~---~ 

- - - ---------,,--------- ."--

-  -- --- --- -------~-'''-'''--,------ ._- ---_. ------------ ----------------
Sheet Subtotal = $ 1,183,900.00 

QUANTITIES PRICES 
BY John Grass CHECKED 

CH1tf ;0g 'f,cK Paul Schlein, Rick Christensen Rick Christensen I R. Egan ;~rry~nl, Dan~ 
DATE PREPARED PEERREVlEW DATE PREPARED PEERD~ 
4128107, 6116108 August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 50 OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:\2()()~ JWL EstImates\Black Rock-Wymer HMLI Wymer MP Total Est FILE: 
2008\[080408a - Wymer PP & R - MP Total Est -2008_xls]Summary IA-

Mechanical Yakima River 

f ::;: 
U-l ~?3 

~ 0 t: 
,.Ju DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o..u ~ 

~ "

Steel Pipe 8420 

103 I 14-inch ID steel liner 900 LF $ 2,700.00 $ 2,430,000.00 ./ 

(7/8-inch wall, 10741b per lin. ft.) 
-

104 102-inch ID steel pipe, Supported on concrete saddles 1,330 LF $ 1,400.00 $ 1,862,000.00 / 

(I12-inch wall, 547 Ib per lin. ft.) 

105 72-inch ID steel pipe, encased in concrete 60 LF $ 3,900.00 $ 234,000.00 / 

(3/8-inch wall, 290 Ib per lin. ft) 

106 30-inch ID steel pipe 

(1I4-inch wall, 80 Ib per lin. ft.) 30 LF $ 200.00 $ 6,000.00 / 

107 24-inch ID steel pipe for air vent 

(I14-inch wall, 64 Ib per lin. ft.) 20 LF $ 160.00 $ 3,200.00 / 

108 14-inch ID steel pipe for filling line 
, (l/4-inch wall, 38 Ib per lin. ft.) 20 LF $ 95.00 $ 1,900.00 

Valves 

109 A WW A Class 250, manually operated butterfly valve (for air vent): 

I -24" Diameter valve, 1350 Ibs. per valve. 1,350 LBS $ 8.00 $ 10,800.00 ./ 

--

110 Combination air valve (for air vent to prevent vacuum) 

I -24" Diameter valve, 2600 Ibs. per valve. 2,600 I LBS $ 10.00 $ 26,000.00 
1-------

- ,-

----~- -

III J\WWA Class 300, hydraulically operated ball valve: 

I -30" Diameter valve, 5900 Ibs. per valve. 5,900 ./ LBS $ 14.00 $ 82,600.00 
-----~--

112 A WW A_c:lass 250, manually operated (fillinghne)butterfly valves: 

2 -14" Diameter valves, 450 Ibs. per valve. 900 LBS $ 10.00 $ 9,000.00 v' 
---

- 1---------------- '-._

r----------- - ------

c------- -~-- f------- -------- -- -----------~.-. -- -------------. -
Sheet Subtotal = $ 4,665,500.00 ./ 

aUANTITIES PRICES 
BY CHECKED CHECKED 

BY #1 j(,r ~/o(l()1
R_ Frisz 6/5/08 R_ Zelenka 6/5/08 J_erry 7~de 

DATE PREPARED PEERREVlEW DATE PREPARED PEERRDE~ 
6-4-08 R_ Zelenka 615/08 August 4. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 51 - OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:I200~ JWZ EsnmateslBlack Rock-Wymer HMLlWymer MP Total Est FILE: 
2oo811080408a - Wymer PP & R - MPTotal Est -2oo8_xlsjSummary IA-

Mechanical Yakima River 

f-< ;:;: 
~ 5 
-<0 "'t:
-,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>o-u -<-< 0

---~,- ----------------

-- ---~~ 

Gates and Gate Controls 
------ -

Furnish and Install 

7'x9' Hydraulically-actuated outlet gate 
-~-~---

113 Head =367 feet 8420 102,000 LBS $ 8,00 $ 816,000,00 /'
----" 

Two tandem sets 4'x6' hydraulically-actuated outlet gates 
-

114 Head =367 feet 8420 130,000 LBS $ 9,00 $ 1,170,000,00-_. --

30" Hydraulically-actuated jet-flow gate and stand 

115 Head =367 feet 8420 10,000 LBS $ lO.OO $ 100,000,00 
-

Hydraulic controls for 7'x9' emergency outlet gate, and 
--~ 

/ 116 four 4'x6' _~lltle!.g;ates ____ 8420 3,200 LBS $ I l.00 $ 35,200,00 

/ 117 Hydraulic controls for 30" jet-flow gate 8420 800 LBS $ 12,00 $ 9,600,00 

---~ 

-

---

--_. 

- ---~ 

-

----- ._---_. - -- --

~- -~--- -

------~~~--.--- - ----~-----~-

~- ------- ---_. 

-------- ----~-~--.--- ----- - f---~~------- ,,-

~- -----_. - ----- - ---

-- -- --,,----~-~-------- ----- r-- ---------------

---_._-- - --------- - -_. ----- -------~ 

--~- --,,~- --- -------_._--------- ---- -- - --- ------------

- ---~-,~ ------- --
Sheet Subtotal = $ 2,130,800.00 .;' 

QUANTITIES PRICES 

BY CHECKED L"HEC~ 0(1/08R. Frisz 6/5108 R, Zelenka 6/5108 ~~rry7!!:J 
!DATE PREPARED PEER REVIEW DATE PREPARED PEER DEW 

June 4, 2008 R. Zelenka 615/08 August 4, 2008 LM. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 52- OF 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN IPRICE LEVEL: Apr-07 
J:12()()~ JWZ EstlmateslBlack Rock-Wymer HMLlWymer MP Total Est 

l"ILE: 
200SI[08040Sa - Wymer PP & R - MP Total Est -200S.xlsjSummary I A-

Electrical Yakima River 

f ::2 w ~g t: 
..J U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
C. U -<-< c.. 

~----- --------

Electrical 
---~~ 

-_. -

Bldg Electrical Service Equipment (F&1) 8430 
---~ 

118 60Q._volt motor control center, 3-phase, 800 amp bus I EA $ 40,000.00 $ 40,~ 

Four 20 inch wide sections 
-

5 NEMA size I FVR contactors * 
--~~. -

Three 100 A, 3-pole molded-case circuit breakers 
-~ 

-~ 

--

119 Transformer load center 8430 I EA $ 18,500.00 $ 18,500.00 
f--

30 kVA, 3-phase, 480-208Y!l20 volt 

-~ 

Lighting System (F&I) 8430 

120 120 volt, fluorescent NEMA Type 4 fixtures for control I LS $ 65,000.00 $ 65,000.00 

house, 1900 foot long tunnel, & gate chamber 

-- ..~ 

---

---~ 

-~ 

-

-
--------_.- 1--

- ,-~~--~----------~---

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

f------ - --

I-- --_._-_._----------_. -

~£VR - Full-voltage revers~ c------ c--.---- - -~ -----------~ 

1- ----_. --f--------
Assumptions: 

f----- -~-----~ - - -

Bringing power to dam is part of un~_~tect. items -_. ----- ------,-~---

-----. ---_.. 

._ - ------- ~~---- ----r ---- ---- -

~--. ---- --- ---- - --- ----.--.-~-.-.--

Sheet Subtotal = $ 123,500.00 

QUANTITIES PRICES 
BY CHECKED BY CHECKED ~ e/I{/OA
Mike Schuh Lisa Gamuciello Dan Mar ? 
DATE PREPARED PEER REVIEW DATE PREPARED PEERDVIEW 

LI--'\ May 28, 200S George Girgis August 4, 200S 



BUREAU OF RECLAMAnON ESTIMATE WORKSHEET SHEET 
~ 

53 
~ 

OF 
~-

59
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:ltUIJ~ JWL tosamatesltllacK KocK-wymer HMLlwymer MY lotal tost 

FILE: 
2008110804083 - Wymer PP & R - MP Total Est ~2008.xls)Summary IA -

Geotechnical Yakima River 

f-< ::E 
'" ~~ t: 

DESCRlPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >a.u << "

-~ 

Excavation 
~-

For Cofferdam 

I Common 4,400 CY $ 20.00 $ 88,000~00 

(assume alluvial soils; no dewatering) 
1---- . - - -

-

Cofferdam 
-

2 Embankment fill 171,000 CY $ 16.00 $ 2,736,000.00 

(assume overburden from dam excavation 

is used; probably ofmix ofsilts to gravels, 

placed and compacted in 9-inch lifts) 

-
/ 3 Geomembrane 13,000 SY $ 15.00 $ 195,000.00 

(assume 40-mil HDPE) 

4 Geotextile 26,000 SY $ 3.00 $ 78,000.00 

(assume J6-ounce non-woven fabric) 

~~ 

-~ -
- f--

~-

-~ ~----- --~~ 

---- -~ 

------- .~-

f----- -~--~ --~--

~~~ f------------

- 1--- --~--

--~-- ---~,--~~------------------ - .~-

;' Sheet Subtotal = $ 3,097,000.00 

QUANTITIES PRICES 

BY CHECKED CHECKED BY .Jf} Bjofjog
Chris Strickland Bill Engemoen J.erry Zan ? 
DATE PREPARED PEER REVIEW DATE PREPARED PEERp~ 
June 12. 2008 Bill Engemoen August 4. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 54 - OF ---59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:Illl\J~ JWL :stlmateSltlIaCK KocK-wymer HIYILlwymer!Yl~ otal loSt 

FILE: 
200811080408, - Wymer PP & R - MP Total Est 

Civil/Structural 2008.xls]Road&Creek,Dam&Dike (57-59) 

f :;: 
~g '"' !:: 

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-' u >o..u << 0.. 

Excavation 

For 6-foot pipe and saddles 8130 
~- - -~ 

5 Common 4,000 CY $ 16.00 $ 64,000.00-
(Assume alluvial soil and weathered rock; no dewatering) 

6 Rock 2,000 CY $ 42.00 $ 84,000·09_-
(Assume drill and blast; no dewatering) 

7 Furnish and place reinforced concrete for pipe supports 8130 20 CY $ 1,300.00 $ 26,000.00 

spaced @ 40 feet (16 required) 

- -

8 Furnish and place unreinforced concrete thrust blocks 8130 75 CY $ 800.00 $ 60,000.00r----------
Assume 2 blocks 10 x 10 x 10 @ 3000 psi 

-

._

9 Furnish and handle cement 8130 22 TONS $ 125.00 $ 2,750.00 

Assume .212 T/CY thrust & .282T/CY supports) 

-
10 Furnish and place concrete reinforcement. 8130 3,200 LBS $ 1.80 $ 5,760.00 

Assume 160 #ICY 
-

-

---~~~---

-

~-,~--- -_. 

-~-----,- -----,-------~~~-. -- -----------------

-- --~~---

---------- ----------- ---- --- -. ------ ---------,~---

---------,---~~~--,- --- ----

-----~ 
._- ---------- -_.. - --- .,"- -,,---- -------- ----_." ,,----- -~~-----,,--

___ c-_ 
---~ - -----~~---- ._--

-~----- .._-- ---- --~-------- ------,,---, - -- --~... -- --- - ----,,---- ----

.._-f-------------------------- ----------- -- ._ _._-----
Sheet Subtotal = $ 242,510.00 

QUANTITIES PRICES 
BY CHECKED 

BY 7 CJlE~ tll/ Ol 
Doug Stanton Jason Schneider Jerry Zan 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 16,2008 August 4, 2008 DCM 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 55 OF ~59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:IlUU~ JWL EstlmateslJjlack Kock-Wymer IiMLIWymer MP Total Est 

FILE: 
200811080408a - Wymer PP & R - MPTotal Est -2008.xlslSummary lA-

Mechanical/Electrical Yakima River 

f-< :;: 
CD ~ 5 to: 

'" ...l 0 v DESCRIPTION CODE QUANTITY UNIT UNrrPRICE AMOUNT>
0. V 

P'" '" 
Diverting Stream into Diversion pipe 

i- ------ --~~-- c--
-- ~------~--~ ~--

f-------- - .-------~ 

1?~\V_a~rin!0:'umps: 8420 
f-------- -

II Two - 10 cfs (4500 gpm) Flygt C 3300 Wastewater 4,600 lbs $ 20.00 $ 92,000.00 

Submersible Pumps, low head (LT), Curvet 
--t--

Impeller No. 809, S-installation, 20' ~H, 9()()_ rpm-'____r------------ r---~-- 1----- -~--

50 hp (34 kW), -12" disch., 3 ph/60 Hz/460 V 
~-----

(2300 Ibs. ea.) 

Submersible electrical cable 8430 

12 3 - power conductor, 600 V, #4 AWG 500 LF $ 20.00 $ 10,000.00 / 

13 2 - thermal sensor cables, #10 AWG 500 LF $ L50 $ 750.00 

14 I - ground cable, #6 AWG 500 LF $ 2.00 $ 1,000.00 

15 Combination pump motor starters, 600 volt, NEMA 4 8430 2 each $ 5,500.00 $ 11,000.00 

enclosure, Size 3, non-reversing contactor 
---- -~-----

16 Pump sump level controls 8430 

2 floats, control relay in a NEMA 4 enclosure I each $ 1,600.00 $ 1,600.00 

._

17 Pumping Costs 

Estimate pumping 6 hours per day for 2 years 4,400 HRS $ 95.00 $ 418,000.00 / 

1-----

1------1----- --1---- .._------- - ._

c-- --- I- -

~---~- ----- -- -~ ------- --------

-
---_._- ~--,,- ~----~-- ---~---------1------- 1------- 1------- -

-~ 

-----_. ------ -------------- - - f-

- '---- ---~-- -

r------------ ----- --- --------------- --~------ -~~------ -----

1---' 
Sheet Subtotal = $ 534,350.00 

QUANTITIES PRICES 

BY CHECKED BY CHEC~ ~ &tf/o6
R. Zelenka T. Hummel 6/5/08 Dan Mar 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 4,2008 T. Hummel 6/5/08 August 4. 2008 t>LfA.. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET ---56 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Diversion During Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:I1UU~ JWL !:sUmateslI;lack Rock-Wymer HMLlWymer MP otal cst FILE: 
2008110804D8a - Wymer PP & R - MP Total Est -2008.xlsISummary IA-

Mechanical Yakima River 

:E f ~ z ::0 :;> 0 t
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE > AMOUNT-' u 

'" U -< 
<C '" 

Diverting Stream into Diversion pipe 
1----

~ ----

Steel Pipe 8420 

c-. -
18 72-inch dia. Steel pipe, 5116-in thick wall, 241 Ib/ft 600 LF $ 780.00 $ 468,000.00 V 

-

19 20-inch dia. Sch. 10, 114-in thick wall, 53 Ib/ft 250 LF $ 170.00 $ 42,500.00 

20 12-inch dia. Sch. 20, 114-in thick wall, 34 Ib/ft 50 LF $ 110.00 $ 5,500.00 

Valves 8420 

21 2 - 12-inch, Class 125 Double door check valves 

(150 lbs. each) 300 lbs $ 11.00 $ 3,300.00 

22 2 - 12-inch, Class 150 A WWA Butterfly Valves 

(250 lbs. each) 500 lbs $ 11.00 $ 5,500.00 / 

-

----

-

1----

1----

c--
,--

- -

-~ '------ -

- --------

- - I-

- - -- ~-- 1---------

~--- - ------~-- 1- ---- --~ 

._---,- - - -------- ---------

1------ -~1------------- - ---- -

- - ,--- -------

- ------------- -- - -
Sheet Subtotal = $ 524,800.00 / 

QUANTITIES PRICES 
BY CHECKED OIECKED BY.f:t.l 

R. Frisz 6/5/08 R. Zelenka 6/5108 J.erry Zan r s/1/og1'1 
DATE PREPARED PEER REVIEW DATE PREPARED 

PEE1)'Lh.. 
June 4, 2008 R. Zelenka 6/5/08 August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 57 - OF - 59

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dam and Dike Access Roads REGION PN PRICE LEVEL: Apr-07 
J:12{)()~ JWZ EsUmateslBlack Rock-Wymer HMLIWymer MP Total Est 

FILE: 
20081[080408a - Wymer PP & R - MP Total Est -2008.xlsJSummary IC

Civil/Structura[ Dam,Spill&Misc 

;;;: 
Ul ~ ~ t:<0 

..l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>c. U << c. 

~- --- ----~ 

CIVIL - ROAD - ---
All roadway sections assume two 12' lanes w/o 

-- -

shoulders, 3: I sloped ditches to l' depth, 

and cut slopes of 2: 1. A slope greater than 12% 

was utilized in several areas. Upon final design, 

alignment will be modified to better suit 

existing earthwork conditions and eliminate 
-

slopes greater than 12%. 

Road from SH821 to !eft abutment and across dam to right abutment 
-

8200 LF of roadway 

1 Excavation 25,000 CY $ 6.00 $ 150,000.00 

2 Compacted Embankment 52,000 CY $ 6.80 $ 353,600.00 

3 Gravel Surfacing (6" Depth) 7,000 TON $ 45.00 $ 315,000.00---_. 

4 24" CMP Culvert (assume 17 culverts, 35LF EA) 595 LF $ 60.00 $ 35,700.00 

5 Metal Beam Guard Railing with Wooden Post 6,400 LF $ 38.00 $ 243,200.00 

to be installed across dam 
'-

-

Road from access house to other side of dike 

2600 LF of roadway 

6 Excavation 5,700 CY $ 11.00 $ 62,700.00 

7 Compacted Embankment 13,000 CY $ 11.00 $ 143,000.00 

8 Gravel Surfacing (6" Depth) 4,300 TON $ 55.00 $ 236,500.00 

9 24" CMP Culvert (assume 5 culverts 35LF EA) 175 LF $ 60.00 $ 10,500,00 

JO Metal Beam Guard Railing with Wooden Post 5,200 LF $ 38.00 $ 197,600,00 

to be installed across dike 

_. 

Road from SH821 to outlet works 
~---

3600 LF of roadway--_.._ - - ---

II Excavation 100 CY $ 50,00 $ 5,000.00
--- ----- -

12 C()!,l1pacted EmbaE!<cr:'1ent 330 CY $ 22.00 $ 7,2~ 

13 Gravel Surfacing (6" Depth) 3,000 TON $ 50.00 $ 150,000.00 
----,,--- -----_._-- --- ----- - '-

14 24" CMP Culvert (assume 7 culverts 35LF EA) 245 LF $ 60.00 $ 14,700,00 
----~-~-,--------"'--~------------- ----~- - - -

c---------.--- _._-f------- - --- ------- - r------~ 

-- ----,--------- - --- ------------- ---- ---~-----~------ 1- ---- ------

------------ -,---,-~ 
_. r------- --~------- ------- --,--- -, -- -_. r-------------

---~~------ '-,, ,- ,,----------- ---------,-- ----- ----"'- -- ---

------,--- _.._- '----------..._-. ._ ---, -'''-- -"~ --------- - ._------------

......-.~ _._---- ---- --,----,,--,--------~,-,-,~--~------- --- ---- ---- - --,,---- ---'''--_._

Sheet Subtotal = $ 1,924,760.00 

QUANTITIES PRICES 
BY CHECKED CHECKED 

BY Ftrl (3fIO~Nick Clough Chris Duke. Anne Paval Jerry Za r P 
DATE PREPARED PEER REVIEW DATE PREPARED PEERREVI 

611112008 Dave Edwards August 4, 2008 Dlk



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 58 OF 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Improvements to Existing Lmuma Creek REGION PN PRICE LEVEL: Apr-07 
T\2UO~ JWL !::stJrnateslill3ck Kock-Wymer HMLlwyrner MY lotat cst 

FILE: 
2008110804083 - Wymer PP & R - MP Total Est -2008.xlslSummary le

Civil/Structural Darn,Spill&Misc 

f ::s1:::5 UJ 

~o I::: 
,.JU ;.. DESCRIPTION CODE QUANTITY LiNIT UNIT PRICE AMOUNT 
"-u << "

--I-- ------~--r-----' 
------_ .._----------_. -- -

Earthwork (Lmurna Creek) 

15 Common excavation of outlet channel 8140 86,000 CY $ 5.00 $ 430,000.00 

16 Embankment 8140 11,500 CY $ 10.00 $ 115,000.00
.

17 Compacted Embankment 8140 11,500 CY $ 7.00 $ 80,500.00 
-

18 Furnish/place rock riprap (d50 6", dl00 12"), 120lb/cf 8140 24,000 TONS $ 30.00 $ 720,000.00 

19 Furnish/place geotextile 8140 45,000 SY $ 3.00 $ 135,000.00 

20 Furnish 9 steel sheet pile con~rol structures 8140 22,000 SF $ 20.00 $ 440,000.00 
---

using AZl3 sheet piles 

21 Excavation for sheet piles 8140 1,700 CY $ 25.00 $ 42,500.00 

22 Furnish and place cement bentonite slurry 8140 1,700 CY $ 120.00 $ 204,000.00 

23 Furnish and handle cement in cement bentonite slurry 8140 230 TONS $ 125.00 $ 28,750.00 
.. 

---

-

_. 

_. 

.---~ r--- - -

----~-

I----~- 1----. '''--~------~-- -_. ----

I-------~ 1'---1---------.-. - f---. ----------- -

1---- ----~1-------_._----- ...--..-----.--..~...... ----,,-- -~ 

1-"_-r-.---..----... - ..-.--~. ---~-------
_. 

~..--f----~--.. ~- ---,,-----._. --------_.

._ r------------.....-----...--.-.-.. ----------. ---~--.--

-.~- I--.---.------.......- .... --~. -------- ------------ --~ .._- .._--- - ----~-------

--- .. f--.-.- .. ...-._-.-. ---.-....  ---- f------ -~ 

~-.- --.------------------------ ----------------- ---- ._ .._- e---.---.-.-- - ,,----------- -----------------

Sheet Subtotal = $ 2,195,750.00 

QUANTITIES PRICES 

BY CHECKED BY Pt.; OIEc*o/0~
Anne Pavol K. A. Sayer Jerry Zan r 

DATE PREPARED PEER REVIEW DATE PREPARED PEERbEW 
LM 611212008 David K. Edwards August 4, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET --59 -- OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

1-82 Bridge Protection REGION PN PRICE LEVEL: Apr-07 
C:\Documents an I Settmgs\gzander\My DocumentslJerry m()()s JWZ 

FILE: 
Estimates\Black Rock-Wymer HMLlWymer MP Total Est - 2008\[081208 

Civil/Structural Wymer PP & R - MP Total EstxlsJRoad&Creek,Dam&Dike (57-59) 

;:::: ~ '" ~ 6 t: 
---,U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>-
0. U «« 0. 

-

1-82 Bridges 

Protect existing 2: 1 slope bridge embankments 

Apply wate'E~of membrane to existing bridge piers 

that will be submerged 

Embankment Protection 

24 f<'ll~..i.~~.Ild_pla~ riprap_on embankments, (D50 =24") SI40 34,000 TONS $ 30.00 $ 1,020,000.00 
~- ---

25 Furnish and place riprap bedding S140 16,000 TONS $ 20.00 $ 320,000.00 

26 Excavate existing protection (1S" deep) S140 10,500 CY $ 15.00 $ 157,500.00 

Bridge Pier Protection 

Apply membrane to Bridge piers 

27 Water jet face of piers SI40 490 SY $ 20.00 $ 9,SOO.00 

27b Remove concrete cover to expose vertical #11 reinf 0 CY $ - $ -
'----

27c Clean entire length of exposed #11 bars by sandblasting 0 LF $ - $ -

27d Concrete jacket placed around exposed column 0 CY $ - $ -

2S Remove spalling concrete (5% total area) SI40 25 SY $ 50.00 $ 1,250.00 

29 Furnish and install liquid applied ClM 1000 urethane S140 490 SY $ 11.00 $ 5,390.00 

(spray application) 

30 Furnish and install liquid applied CIM 61 primer S140 490 SY $ 13.00 $ 6,370.00 

(spray application) 

coating on piers manufactured by 

Perrnabond, Inc. Telephone (SOl) 465-2S90. 

Contact: Stan Terry 720-36S-1357 
~-- ----~-

-- -- - -

31 Waste Excess Material from I-S2 Modifications 

Assume local waste. 
-

Waste common material SI20 10,500 CY $ 15.00 $ 157,500.00 
-- --- ------------------~-~----- --------~-~- --------

1--
32 Borrow Material for I-S2 Modifications 

---- -------~~-------- - ---~--------~--- --------------

Assume I way haul of 10 miles_ --r---
Borrow Riprap 8120 30,000 CY $ 2S.00 $ 840,000.00 

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

--~--------

----- -- --------~----------------------------------~--- ------------ - -- -- ----------

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

Sheet Subtotal = $ 2,517,810.00 

QUANTITIES PRICES 

BY CHECKED BY 411 OIECKED .I.. 
Joe Gemperline (8140), Dick laFond (8120) Anne Pavol (8140), Brian Goplen (8120) Jerry 7AlIlde c2mGl 'JrG.... g!t3~
DATE PREPARED PEER REVIEW DATE PREPARED PEERRMIEW' 

April 30, 2007, June 25, 2007 David K_ Edwards August 12, 2008 DL--h. 
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Most Probable High (MPH) Field Cost Estimate
 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Yakima River Intake, Pumping Plant, REGION PN PRICE LEVEL: Apr-07 

Switchyard and Transmission Line FILE: 
J\2008 JWZ EstimatcsIBlack Rock-Wymer HMLlWymer MPH Total Est 

Summary Sheet 1 A of 59 2008\[082508 - Wymer - MPH Total Est.xlsJSummary lA - Yakima River 

,... 
,...z 
z '"«0 ~

:>< DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u o..u « « 0.. 

'------

Wymer Offstream Storage Facility consists of: 
I------

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced RocldUl Dam, Crest EI. 1750. Central Core Rocldlll Dike, Crest EL. 1750. 

Spillway and Outlet Works, Road (Access and 182) ami_Lmuma Creek Improvements 

Yakima River Intake - Sheets 2 - 13 $ 19,478,498.60 

Pumping Plant - Sheets L4 -25 $ 58,428,370.00 
----

Switchyard and Transmission Line - Sheets 26 - 27 $ 6,650,880.00 

Subtotal $ 84,557,748.60 

Mobilization 5% (+1-) $ 4,200,000.00 

Subtotal with mobilization $ 88,757,748.60 
-

Escalation during construction 0% (+1-) $ -

Subtotal $ 88,757,748.60 

-

Design Contingencies 20% (+1- ) $ 16,242,251.40 

CONTRACT COST $ 105,000,000.00 

Construction Contingencies 25% r-J+1-) $ 30,000,000.00 
-~ 

f-------------.- 1--------- - ~-
/ 

FIELD COST $ 135,000,000.00 

-
Non-Contract Costs ** 35% (+1-) $ 45,000,000.00

- - ,..---._ .---.-~-

--.--1-----_. --- .~-.----

CONSTRUCTION COST $ 180,000,000.00 
----- r-----. ---~--- -------. --.---- r-------

---- ----r---------~-.-..--------.----------- ----~---c--------------~1-----------------

----- --,- ---- -----------_._-----1------- r--------- ..  --------- ------_._-----
--_._ --- --------~---------- .-------_._--_._--------c----------1--._-----_.. 1------ -_.._--- ~--~--------.-----

-------- -- - -.-~----.----- ._------------ --_. --- ..--- --_._- ------- --~---"------

Escalation to notice to proceed. allowance for procurement strategies and utility relocations are not included 
-_._----- --- ----_.. _-------------_._----------------------------_.------ '----------------~----- ------

7000 00 
1------- 1--.---.------ --"LWdA,""":",, em"r5 _ "-,<><"',"~Oh fi,", "",,re,,:,_illcl",,"rN"C':rC"'"f-~-

---- -----,,-------

QUANTITIES PRICES 
BY CHECKED 

BY <t:!rul C/JFl
DeSign Team lerry Z er f/ < 

DATE PREPARED PEER REVIEW DATE PREPARED PE~REVA~A9-- he pmJune 27. 2008 August 25. 2008 



SHEET--1JL OF ~__ S9~BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

Discharge Line FILE: 
JI2008 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPH Total Est 

Summary Sheet 1 B of 59 20081[082508 - Wymer  MPH Total EsulslSummary lA - Yakima River 

f
Z ~

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT"' -' >
" -<: 

c.. 

Wymer Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced RockfiII Dam, Crest EI. 1750. Central Core RockIIII Dike, Crest EL. 1750. 

Spillway and Outlet Works, Road (Access an_<l 182) and Lmuma Creek Improvements 

-

Discharge Line  Sheets 28 - 33 $ 66,532,900.00 

Subtotal $ 66,532,900.00 

Mobilization 5% (+1-) $ 3,300,000.00 

Subtotal with mobilization $ 69,832,900.00 

Escalation during construction 0% (+1-) $ -

Subtotal $ 69,832,900.00 

Design Contingencies 15% (+1- ) $ 10,167,100.00-

/ CONTRACT COST $ 80,000,000.00 

Construction Contingencies 25% (+1- ) $ 20,000,000.00 

/" FIELD COST $ 100,000,000.00 
- ~-

Non-Contract Costs ** 35% (+1-) $ 35,000,000.00 
~-

---~--~~--~- -~-f--------- ~-~---- ~--

CONSTRUCTION COST $ 135,000,000.00 ./
-i------~--- --1-------1-------'-~-~-- --~ 

-- ---- --~~~--~ ---~~ -------~--
r--~--- --~- -~ -~--~----~-~-~--~ -~~--- ~-- --- --,-- -

I---~- --~--- --~-~~---~~~~-----~~-------~-----~------- ~-~-- -----~- -----I-------~ --~~-------~ 

f---~- ~-~-- --~--,,- -~--,-------------------~--~~--~~-- --- ~- -~--- -------~--J-------------

1-----I-----~-~ --~--~~~~-------~~~---~-----~-~------ - ~--- ~--~~-r ~~---~--- I-----~------

----~-~ --~-~ - ~~---~--~ ~--~--~---------~-----~- --~-- ---~--- -----~-~~-~---~-~-- 1--- ~--~--~~-

Escalation to notice to proceed, allowance for procurement strategies and utility relocations are not included 
---~- --- ---~~- ~---~- -~-~---~~-~~-- ------~~~--~--~-------- ~ ~---~~~---~~-- -------~ ~----~~---~-,~ 

** Land Acquisition Cost of $0.00 associated with these features, are included in the Non-Contract Costs. 
~---- ~- ----r- ----~ -~~~-~ ~ -~-- -~ -~-~--~~--------~~--~-- ----T-----, ~~~--- -~-----~--~-~~--

-'~T 

QUANTITIES PRICES 
BY CHECKED 

BY <ftl CHzrr/ f f 
Design Team Jerry Zan r f 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW~fJ-. 
June 27, 2008 August 25, 2008 hn Dlft 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET-1\L OF _59~

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Summary WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Face Rockfill Dam, Cental Core Rockfill Dike, REGION PN PRICE LEVEL: Apr-07 

Spillway, Outlet Works, Diversion, and Roadwork FILE: 
J:I2008 lWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Summary Sheet 1C of 59 20081[082508 - Wymer - MPH Total Est.xlsJSummary lA - Yakima River 

f-
f-Z 
Z::O 
<:0 
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o..U 

<: 

Wymer Offstream Storage Facility consists of: 

Fish-screened Intake on Yakima River, 400 cfs Pumping Plant and Switchyard, 

Concrete-Faced Rockfdl Dam, Crest EI. 1750. Central Core Rockfdl Dike, Crest EL. 1750. 

Spillway and Outlet Works, Road (Access and 182) and Lmuma Creek Improvements 

Concrete Face Rockfill Dam - Sheets 34 - 37 $ 451,624,800.00 

Central Core Rockfill Dike - Sheets 38 - 41 $ 115,332,850.00 

Spillway & Outlet Works - Sheets 42 - 52 $ 70,624,000.00 

Diversion During Construction - Sheets 53 - 56 $ 5,304,250.00 

Roadwork & Bridge - Sheets 57 - 59 $ 12,187,260.00 

Subtotal $ 655,073,160.00 

-
Mobilization 5% (+/-) $ 33,000,000.00 

Subtotal with mobilization $ 688,073,160.00 

Escalation during construction 0% (+/-) $ -

Subtotal $ 688,073,160.00 

--
Design Contingencies 15% (+/-) $ 101,926,840.00 

-
CONTRACT COST $ 790,000,000.00

1--- -
1---- --1------

Construction Contingencies 30% (+/-) $ 260,000,000.00 
~--

--- ---- - --- - -~ 

FIELD COST $ 1,050,000,000.00 
------~ '-- ~~---

------1----- ---, ---- - -
Non-Contract Costs ** 35% (+/-) $ 350,000,000.00 

-~,-- ----~, ------------~---~----------------- ---~-- ----------~-1---------- 1-------------

---- '----- ---~-------~---------~----~-,---- ------f------------ ----f---------- --~----------

CONSTRUCTION COST $ 1,400,000,000.00
1------- ---f-----------------------------~---- 1-------- f--------- ------'--------- --------------

_____~______________~_________________ L ______________'--__________ 
f------~ ~------ --

Escalation to notice to proceed. allowance for procurement strategies and utility relocations are not included 
c----- 1---- -- -------------------------~-----~-----------~----------------------- -----' -,-~,-~--- -~-------~-------

** Land Acquisition Cost of $1,407.000.00 associated with these features. are included in the Non-Contract Costs. -----f--------~-.-------- II 
QUANTITIES PRICES 

BY CHECKED 
BY -UI 

I ' CUrtV1YDeSign Team J.erry Zan r C 

DATE PREPARED PEER REVIEW DATE PREPARED 
PEER REVIE7J:CfJ {;nJune 27. 2008 August 25. 2008 blY\. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET --2 - OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 

:FILE: 
J \2008 JWZ EsUmates\B]llck Rock-Wymer H?vlL\Wy~r WH Total b\ 2008\1080408a· Wymer

Geotechnical/Civil lv1PH Total Est 7-2008 xls]Surnmary lA· YaKlIl1a RIver 

f :;:
f-Z 
z::o DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
<to ~ 
-lU 
o.U 

<t '" <t 
0. 

Construct/Remove Cofferdam around Intake 

Max River WS: EL 1284 

Bottom of River: EL 1272 - -----~~-~ 

Assumed Construction WS: EL 1280 
------

Assumed top of Rock: ±EL 1260 
-------

- -

I Furnish, fill, install, and remove "Super Sacks" I LS $ 100,000.00 $ 100,000.00 

- Use 540 sacks @ 3'x3'x3' =540 cy of fill 
-~ -- -

- Place sacks with crane - 8 tons at 35ft reach --1---

- Use fill from Intake excavation to fill sacks with minor 

processing for 3 "minu~ (run through" grizzly") 

2 Furnish, install, and remove 40 mil PVC Geomembrane 600 SY $ 18.00 $ !O,~~ 
- Use 20 ft long roll 

-~f-------

--------

3 Furnish, fill, and place Sand Bags 300 CF $ 32.00 $ 9,600.00-
Placed by hand 

--

Unwatering behind cofferdam 
-

Furnish and install "french drains" 
-----

4 Gravel- (sand and/or gravel wI less then 5% fines) 20 CY $ 100.00 $ 2,000.00 

5 Slotted 6-in dia. PVC or HDPE 270 LF $ 13·9.2.r1---~~ 
-~1-------

- -
.---

----- --f- -

--- - --------~ 

-~ --------~ -------

- --~-----

_._---f--------------------~---- --- ---- -~ ------------- ---------

-- - - ---------~ 

--r-----------------------~-------- - ------ ---~-----~- t----------------

-~ t-- -------~---.-.------------ c---------~f------------

f- ._- '---------- ----------~-- ------- _.._----_._------- - --------- --------------- f------~~-----

---- .._----- -----.--~-. - ---.------ .~- ----- -~ ---.,,-~----.--.----

c--------- f------- ------~- .--~-,,--. _._--- -----f----~---f-------- ----- ------- ---- ,,-----
Sheet Subtotal = $ 125,910.00 

QUANTITIES PRICES 

BY CHECKED BY ¢;IJ 
Bob DaVIS Bill Engemoen Jeny Zande C~vJl 'KL4. fsjel'/6&
DATE PREPARED PEER REVIEW DATE PREPARED Pi5.JM,IEW 

April 30, 2007 AI Kiene August 5, 2008 LM 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: y AKAP ESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN PRICE LEVEL: Apr-07 
C:IDocuments all SettlllgslgzanderlMy Documents\letTY _I.:W' JWL 

FILE: 
EstimateslBlack Rock-Wymer HMLIWymer MPH Total Est - 200811081208

Geotechnical/Civil Wymer - MPH Total Est.xlsJRlver Intake (2-13) 

DESCRIPTION CODE QUANTrry UNIT UNrr PRICE AMOUNT 

I--~-+--+ -~-~----------------------~--+----t__- -~--_+--~t__--~-------r------------

I----~+--+-------~--~----------~----~----~ -----c-----------f-------- f------------r------------

I---~f___--- ------ r--------------f------------~---------t__~----~_J 

Construct/Remove Cofferdam around Intake Fish Return Structure 
I--~-+---+--- -------------t__~-~----t~-------

Max River WS: EL 1284 
I--~--I---+------~----~-------~-----+---~----~----+--------+-------------

Bottom of River: EL 1272 

1--~_~--t__--A-'-ss'--u.:cm:::.e--d....::Construction WS: EL 1280 CQ= cfs) 

I--__-+-~_+--___A_s_su_m_e_d_t_op of Rock: ±EL 1260 

1-__+-6-+F-u-ffil-·s-h, fill, install, and remove "Super Sacks" LS $ 33,000.00 $ 33,000.00 

I-__+~-+__---~Use 200 sacks@3'x3'x3'=200cyoffill 

- Place sacks with crane - 8 tons at 35ft reach 
~--+---+--~ 

I-___+~-+__---_U_se fill from pipeline excavation to fill sacks with minor 

processing for 3"minus Crun through "grizzly") 

~--+--7-t__Furnish, install, and remove 40 mil PVC Geomembrane 225 SY $ 20.00 $ 4,500.00 

I-__~~-+-~--Use 20 ft long roll 

I----~---t----------------------------_r----I___------r____-_r------+-------~ 

8 Furnish, fill, and place S_a_n_d_B__a--'g'--s___________+----~---1-15_+-C-F---+__$----3_0._00--+_$:....._____3-'...4_5_0_.0_0_J 

I-__+ ___+Unwatering behind cofferdam 

Furnish and install "french drains" 
I------+---+--~

~--+-9--~ravel- (sand and/or gravel wi less then 5% fines) 8 CY $ 100.00 $ 800.00 

10 Slotted 6-in dia. PVC or HDPE 100 LF $ 13.00 $ 1,300.00 
-------------~---+----

~--+__-------------------------------~+_--__I---~~-J______---+-------+----------1 

------------------+------r-----~--__+---__t------_+-------__I 

------I------r------------~-~-------~------------f_---t__-----f_-----+__------~r_------

-------I------t-------------------~-~----------~-----+__----- ------- ---------f-----------

-- -- ----------------------------------J---- ----------- ---- -------+------------
------ ---- f------------------------------------------_r----/------------ ----- --------------------

-------------'------------------------------------ -------- -------- --------------

--- ---- ----------------------------------------- ------ ~------------r_____-------- ----~---------

------ 1------- ----------------------------------------~-- --- ---- ---- ---------- -----------

t__-- --- -- -------------------------------------~ ---- 1----------f------I----------- f___-------------

-------c------ -------------------------------------- ----- --~r----- --- --------~---- --~-----------

---- --- ---- ----------------------------------------------~ -------c------------ ---- - ----------- ------- --------

- --- --- --- --------------------- -----------------1---- ---- - -- - -- ---~-------- ---------------
Sheet Subtotal = $ 43,050.00 

QUANTITIES PRICES 
BY CHECKED BY J;;t1 CHECKED ~ 
Bob DaVIS Bill Engemoen Jerry Zander L2-Jt "oi-. &lls{01
DATE PREPARED PEER REVIEW DATE PREPARED PEER'REMw 

Apnl 30. 2007 AI Kiene August 13.2008 1)L-h 



BUREAU OF RECLAMATION SHEET - 4 - OF --59

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP JESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN !PRICE LEVEL: Apr-07 
J:\2W~ JWL tostllna'eslliJack Kock-Wymer HMLIWymer MPH lotal!:st 

FILE: 
2008\1080408a - Wymer - MPH Total Est 7-2008.xlsISumlllary JA - Yakima 

Geotechnical/Civil River 

f :Ef-Z Ulz:o 
<cO !::
-lu > DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0. U <c 

<c 0. 

-~~---

Dewatering Intake and Pumping Plant 
-- . -~ 

Max River WS: El. 1284 
-~ r

Bottom of River: El. 1272 

Assumed Construction WS: El. 1280 (Q= cfs) 
- f-------- ----

Assumed top of Rock: ±El. 1260 
- -

Assumed Ground WS: El. 1280 (same as river) 
c--~-

-~~- f-----------
II Wellpoints about Intake and PP structures I LS $ 4,000,000.00 $ 4,000,000.00 

- Install and remove 340 wellpoints 

- Operate well points approximately 9 months 
----

- Do not assume well points are jetted. 

- Each wellpoint installed by: 

- Drilling borehole, 8" diameter 20-ft deep 

- Backfill borehole with sand (place with sand casing) 

- Install wellpoint using IS' steel riser pipe wi 

self jetting wellpoint screen (2" dia typ) 
f-----

- Wellpoints are placed at 6 ft centers 20 ft deep 
f-----

- Assume excavation to El. 1280 before placement of wellpoints 
-~ r----

12 Wellpoints behind cofferdam I LS $ 800,000.00 $ 800,000.00r-------------
- Install and remove 40 wellpoints 

f-------
- Operate well points approximately 3 months r---------
- Do not assume well points are jetted. 

f---

- Each wellpoint installed by: 
f------

- Drilling borehole, 8" diameter 12-ft deep 

- Backfill borehole with sand (place with sand casing) 

- Install wellpoint using IS' steel riser pipe wi 

self jetting wellpoint screen (2" dia typ) 
~- ----f-------

- Wellpoints are placed at 6 ft centers 12 ft deep 
-~ 

- Assume installation of cofferdam before placement of wellpoints 
- --r- --

~---- f------- --

f_----- r-------------- - -~~--~--- - -

---~ --------f-------~ -

---., ---~~---~~~-f_---- --~-- -f-----------------

1-------- f---- --~-~------~---~~--- 1------- ---f--------

r----------- ---~---~~~--------~~--------~--~- ---~~- ----~~--f_- -r--------------------
r---------- c------~I----~~--~------------------~-----~--- ~------- r------- -~----f----~----

C-------__ 
---~, r--------------------~----------~----~--------------- ----- - - --------

- ----'---- ----------------------------------------- - ------~-------- ------~ -------~----~ 

Sheet Subtotal = $ 4,800,000.00 

QUANTITIES PRICES 
BY CHECKED 

BY .f:Il 
Bob DaVIS Bill Engemoen Jerry Zander C~~cJK1~ ~f(Sf0'3
DATE PREPARED PEER REVIEW DATE PREPARED PEiR~IEW 
Apnl 30. 2007 AI Kiene August 5, 2008 "[>LK 

ESTIMATE WORKSHEET 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -

FEATURE: PROJECT: 
Wymer Pumping Plant and ReseNoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Dewatering/Unwatering and Cofferdam REGION PN IPRICE LEVEL: Apr-07 
J:ILUU~ JW L IostlinateslJ:5tack Kock-wymer HMLlwymcr MPH IDIal lost 

FILE: 200SI[080408a - Wymer  MPH Total Est 7-2008.xls)Summary IA - Yakima 
Geotechnical/Civil River 

f ;;::
f- Z 
z~ ~<0 
..lU r DESCRIPTION CODE QUANTITY UNrr UNrrPRICE AMOUNT
o.U << 0. 

---1--------- -

---~-

Unwatering Intake and Pumping Plant 
~-~- --- I--

Max River WS: El. 1284 
~-

Bottom of River: El. 1272 

Assumed Construction WS: El. 1280 CQ= cfs) 

Assumed top of Rock: ±El. 1260 
-

Assumed Ground WS: El. 1280 (same as river) 

Unwatering at base of soil excavation 

- Furnish, install, and remove (filter toe drain): 
-

13 Sand/gravel filter material 715 CY $ 78.00 $ 55,770.00 

14 Slotted pipe 6-in dia. PVC or HDPE 2,150 LF $ 13.00 $ 27,950.00 

15 Wrap slotted pipe in non-woven filter fabric 475 SY $ 7.00 $ 3,325.00 

-

16 - Furnish and operate sump pumps 

- Operate 11 sump pumps for 9 months 1 LS $ 860,000.00 $ 860,000.00
-

- Each pump should have a 30 ft lift 

and have a flow of about 4 gpm 

17 Unwatering at base of rock excavation 

- Furnish and operate sump pumps 

- Operate 10 sump pumps for 9 months 1 LS $ 940,000.00 $ 940,000.00 

- Each pump should have a 45 ft lift 

and have a flow of about 5 gpm c---------1-------
- Operate 3 sump pumps for 9 months 

- Each pump should have a 55 ft lift 
-

and have a flow of about 5 gpm ,---- - --
'---~--- ._-1--- --

18 Unwatering about fish return pipeline 
---~ ----- ,-

- Furnish and operate sump pumps 
----~ I- 1------- -

- Operate 3 sump pumps for 2 months 1 LS $ 130,009JJQ.. $ 130,000.00----- r----------------- -----I -------'~ 

- Each pump should have a 12 ft lift 
- r------- e-------- -----1-------- -

and have a flow of about_~_gpm --- ------1----------~--- ----~-------------
]-----]--- - --------- ----- -c-------------------1------

1-----~-- ------ ----------~-------------------- ------- --------~--- ---- ---------

-~-----1---- - --------------------------------------- --,------- ---- ---------- -------
Sheet Subtotal = $ 2,017,045.00 

QUANTITIES PRICES 
BY CHECKFJ) BY f;IJ CHECKED J 
Bob DaY1S Bll! Engemocn Jerry Zander '~.J(1 'i- Ie?/'i
DATE PREPARED PEER REVIEW DATE PREPARED PEk~itIEW 
Apnl 30. 2007 AI Kiene August 5, 2008 l>LM 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 6 
~~ 

OF 59
~ 

~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008.xlsjSummary IA - Yakima 

CiviVStructural River 

~ 

f-~ ~
:;;0 t:: 
-,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>a.u <: 

<: a. 

~--- f--- --~-

Structural Excavation and BackfIll 
---~~~ 

Excavation and backfill quantities are to existing ground level. 

Excavation and backfill above existing ground level covered under PP yard. 

~ssume tOJl ()f rock_is at El. 1262 
1-

19 Excavation of common materials for structures (2: 1) 8140 24,400 CY $ 10.00 $ 244,000.00 

20 Excavation of rock for structures (drill & shoot) (1/2:1) 8140 2,060 CY $ 69.00 $ 142,140.00 

21 Furnish backfill for structures (assume local borrow) 8140 13,715 CY $ - $ -

22 Place backfill around structures 8140 13,715 CY $ 17.00 $ 233,155.00 

23 Compact backfill around structures 8140 13,715 CY $ 19.00 $ 260,585.00 

STRUCTURAL 

Construct Gated Intake and Fishscreen Structure 

24 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 2,950 CY $ 920.00 $ 2,714,000.00 

25 Furnish and place concrete reinforcement. 8140 353,860 LBS $ 2.00 $ 707,720.00 

26 Furnish and handle cement 8140 840 TONS $ 165.00 $ 138,600.00 

27 W-Be;un guardrails 8140 40 LF $ 88.00 $ 3,520.00 

-

Construct Intake Structure Retaining Walls 

28 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 203 CY $ 1,290.00 $ 261,870.00 

29 Furnish and place concrete reinforcement. 8140 24,300 LBS $ 2.00 $ 48,600.00 

30 Furnish and handle cement 8140 58 TONS $ 165.00 $ 9,570.00
-

Construct Sump for Fish Pumps and Bypass 

31 Furnish, form, and place reinforced concrete (fc=4ksi) 8140 1,040 CY $ 1,035.00 $ 1,076,400.00 

32 Furnish alld place concrete reinforcement. 8140 124,620 LBS $ 2.00 $ 249,240.00 

33 Furnish and handle cement 8140 295 TONS $ 165.00 $ 48,6~~ 

--~--~~-

- --~---- - '-- --f--------~--

--~ 

~---------~~------~- -- ----------- -- -
----~--~-- ---- -

r------~- ~---f------------------------------ r--------~f-------- r---~-~--- '-------------~-- ----~------

-----r---- --------~--- - ----- ------------------

C------- -- --"'-,---~-- -------------------------- C------~----------f--~-- ~------- -----------

----~ r------- -----~-------------------------~-------~------ ------- ------ --- ----~-f-------- f-------
Sheet Subtotal = $ 6,138,075.00 

QUANTITIES PRICES 
BY CHECKED BY ¢1.r CHECKED 

Joe Gemperline Chou Cha / Dave Gesundhe.t Jerry Zander UJJtJ..u-. f? It 11di. 
DATE PREPARED PEER REVIEW DATE PREPARED PE~d{..ttw 

511/2007 David K. Edwards August 5, 2008 1> Lk 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 7 --__ OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:\2008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
2008\[ 080408a Wymer - MPH Total Est 7-2008_xls[Summary IA - Yakima 

Civil/Structural River 

f-< 
f-< Z :E
z::o 
<0 "'t::
-,U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE > AMOUNT
Q. U << Q. 

c-----~ '------- '-----~------f--------

- - -- -~ 

Earthwork for Fish Bypass Pipe 
-~~---~-

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 Prices not included in sheet total - ,,-~---

Alternative_I- Payline Quantities - Vertical Trench Walls 

Bypass pipe common excavation 8140 580 CY 

Bypass pipe backfill 8140 310 CY 

Bypass pipe soil cement bedding (100 psi) 8140 175 CY 

(Soil Cement Slurry CLSM) 

-

Alternative 2 - Takeoff Quantities - 2:1 Trench Walls 

34 Bypass pipe common excavation 8140 1,600 CY $ 15.00 $ 24,(}()(}00 

35 Bypass pipe backfill 8140 1,180 CY $ 21.00 $ 24,780_00 

36 Bypass pipe soil cement bedding (100 psi) 8140 330 CY $ 230.00 $ 75,900_00 

(Soil Cement Slurry CLSM) 

-
Notes: 

Clearing and grubbing by other group 8120 

Fencing by other group 8120 
--~-

People guardrail by other group 8120 

Gravel swfacing by other group 8120 

Yard earthwork by other group 8120 

Coffer Dam and Dewatering by other group 8312 

Waste and borrow included under PP 8120 

-

-~ t-- -
---- -~---------r------~- ~-~~-~-

~- ------------ ---f----

- -------- ----,-- ---1-----
c-________ --- r------------- -- - ---

---- - -----------~-------------------~-- t----- -----

-- -- ------- ------------------------------~f------1----- ---~---

- ----------""----~-- ----- - 1------- ---------~--

f------f------~------------------------------------c------- c------ - ----------- -

r---f---- --------------------------------------- ----------- -------- 1---- ---------- ---~ 

------ ---- ----------""----. ~- ------ -- --------------- ------- ---- -----------1-----------
Sheet Subtotal = $ 124,680.00 

QUANTITIES PRICES 
BY CHECKED CHECKFJ) u.-f,. BY i:1. J 
Joe Gemperline Chou Cha 1 Dave Gesundheit Jerry Zander rZ/I ~nt.:'" ~/(~/O~
DATE PREPARED PEER REVIEW DATE PREPARED PEEkdvlEw 

511/2007 DaVid K Edwards August 5, 2008 -PLI-, 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 8 ---- OF 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:12008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MPH Total Est FILE: 
200SI[080408a - Wymer - MPH Total Est 7-2oo8_xls]Summary IA - Yakima 

Structural River 

f :?'
f-Z 

~5 ~
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 

..JU r 
0. U << "

- -1------ -
Structural Steel 

---,, -~ I---------- -----j----~-----

37 Furnish and install structural steel (pai~~~): 8120 2,000 LBS $ 6_00 $ 12,000_00 
--

3-Ton Hoist monorai I beam and frames 
- - ~-----

---- --f--- ----
- ----

38 Miscellaneous Metalwork 8120 8,000 LBS $ 12_00 $ 96,000.00 

3' wide walkway, steel, safety grating along fish screens 

75-ft ea side with support frames at II-ft centers --
Gripstrut panels @ 23.5 Ibslft 

-- -

Guardrail 

Ladders and landings into Intake 

Control Building 
-

39 Pre-engineered metal building - 15 ft. eave height 8120 1 EA $ 74,000.00 $ 74,000.00 

3:12 roof pitch, 20' long x 20' wide 

40 Furnish, form, and place reinforced concrete (fc=4ksi) 8120 18 CY $ 1,600.00 $ 28,800.00 

Assume 1-ft x 22-ft x 22-ft base slab 

41 Furnish and place concrete reinforcement. (135 IbslCY) 8120 2,500 LBS $ 2.00 $ 5,000.00 

42 Furnish and handle cement (.282T/CY) 8120 5 TONS $ 165.00 $ 825.00 
--

-

-- --

r - -
- I---

--- 1----1---- --- ~-----~~--

---~---~--------------- --------~-~t---------------~---

-- -~- - - ~--- --1-------- - ----------/---------------

I---------- ---~- ------~---------- - -- --------~---- --------

-I-- --------- 1---- -----~---

---------,,----- - ---------------------------". - f----------'------1------- --~------ --,, .. ----------

-----~- ----- -- --1-------- ----------~ r- --

----- -----~-,----,---- ---~---~-----,--,- -..-------- .._I- ----- --- ----- ---- --" 1----------!-------------- I--------~ 

Sheet Subtotal = $ 216,625.00 

QUANTITIES PRICES 

BY CHECKED BY ~l ca;;oJ~
Dick laFond Brian Goplen Jerry Zander ~/(lJo9'
DATE PREPARED PEER REVIEW DATE PREPARED PEtRiVIEW 

May 1,2007 Bnan Goplen August 5, 2008 L-k. 



BUREAU OF RECLAMATiON ESTIMATE WORKSHEET SHEET 
~ 

9- OF --59 
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:l2oo8 JWZ EstimateslBlack Rock-Wymer HMLIWymer MPH Total Est 

Mechanical 20081[081108 - Wymer - MPH Total Est.xlsJRiver Intake (2-13) 

... 
... z aiZ ;:J I::-<0 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-lU >o.u -<-< 0. 

-
Mechanical 

43 Ventilating System for Fish Pump 8410 1 L.S. $ 3,500_00 $ 3,500.00 

Electrical _?quipment Control Building: 

Consists of: 

1 - Centrifugal fan; 500 cfm 

1 - Backdraft damper; 24-inch by 24-inch 

1 - Intake counterbalance damper; 24-inch by 24-inch 

2 - 24-inch by 24-inch stationary louver 

44 One (3) toncapacity, electric, wirerope, monorail hoist 8410 I L.S. $ 7,000.00 $ 7,000.00 

with manual trolley for intake structure stop logs 

(hoist only; hoist beam provided by 812O) 

45 Stoplog guides and seats (steel) 8410 2,800 LBS $ 12.00 $ 33,600.00-

46 Sto£log lifting beam (steel) 8410 1,000 LBS $ 5.00 $ 5,000.00 

47 Stoplogs (steel) 8410 13,600 LBS $ 4.40 $ 59,840.00 

48 Trashracks and seats (steel) 8410 20,400 LBS $ 9.00 $ 183,600.00 

49 One trash rake, rails, supports 8410 11,000 LBS $ 11.00 $ 121,000.00 

(assume Atlas Polar DT8300 rake) 
-

50 One conveyor (steel) 8410 5,000 LBS $ 12.00 $ 60,000.00 
-

- e-----
51 Fish screen guides, support structure, braces 8410 

--1-------1 -
~bedded seats, blank panel, and bypass walls .--- --~ --I--~---

Structural steel 105,000 LBS 945,000.00
----",----------_.. ----~ /--------1----- ----~----y~~ 

(Does not include walkway, see 812O) 
- -~--------------------- -- --1---

I------~ -- ------_._------- --1----- --- --

r--------~/----1--------------- ---- -- f-------------1------------ 1------ ---

-- ---.--.--.-~-- --------------------_._--- 1-- --1--- ,,~--.----- -

r------------1-----I----------------~-----------------------1----- -----_.- /--------~ 1--------------1---

r------ --- -- ---_. ~.--.- ----- -------- e----- - -- --~-.-----~.---

I------------------.-~-------------- ------------~ --.-~ -~---- -.".---------1----------
Sheet Subtotal = $ 1,418,540.00 

QUANTITIES PRICES 
BY: J. Grass / P. Schlein / A_ Rit! CHECKED BY #J 
R. Christensen RICk C.1mstensen / R. Egan Jerry Zander ca:;h~oG.. ?:fc;/o"
DATE PREPARED: PEER REVIEW DATE PREPARED PEER~~~W 
4128107,6116108 August 11. 2008 'PLh. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET--10 
~ 

OF 59 --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
2008I[080408a - Wymer - MPH Total Est 7-200S.xls)Sul11l11ary 1A - Yakima 

Mechanical River 

~ 
f CDz 
0: t::

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT--' >
0: '" '" 

--~~---f-- -

Mechanical - -~-----

--~~----1--
52 Fish screens 11' W xli' H panels, 10 + 2 spares 8410 

- - -
Stainless steel 29,200 LBS $ 28_00 $ 817,600.00 

-~~~- --~-------

Structural steel 0 LBS $ - $ -
'---

,-,---

53 Barrier panels above fish screens, II' W x 11' H 8410 

10 + 2 spares 

Structural steel 36,300 LBS $ 6.00 $ 217,800.00-

54 Adjustable baffle panels, 10 bays 8410 

Structural steel 60,500 LBS $ 6.00 $ 363,000.00 

55 Fish screen cleaner with travel rail, 2 systems with 8410 

one brush cleaner arm per system 
-

a. Structural steel 8,200 LBS $ 7.00 $ 57,400.00-
b. Stainless steel 1,000 LBS $ 28.00 $ 28,000.00 

c. 2 Hp motors/gear reducers, with adj. speed 2 UNITS $ 11,000.00 $ 22,000.00 

controllers and limit switches 

56 Water level measuring systems 8410 

Sensors/transducers 6 UNITS $ 5,500.00 $ 33,000.00 

Receivers/transmitters 2 UNITS $ 11,000.00 $ 22,000.00 

6" Dia. FRP pipe stilling wells 120 FT $ 44.00 $ 5,280.00 

.~ 

- f------- -- -- f--------~~~.-

---
,-------~--1----- .-1---

~--- -- - -~~~---1------------.

~~---- - --.~ ~--.---- --~~~ 

-- -- - ----- -------1--

---~ --~----------~---.------------~--.----~~ ~----- -~~--- --~,-----

----- -----~~~~------- ---~--------f--------- f------------c---- --~~---------- -.-~~~---

---~-- r---- ---~-.-------------.---- ----------~-- 1------ ---- . ----~~-,----

I-----~ .-. -..~~-~~------- ---~~-- - ---~ r------- - ----~~~-~ --- I--~---~~---~ -- ---
Sheet Subtotal = $ 1,566,080.00 

QUANTITIES PRICES 
BY: R. Christensen CHECKED BY .f;IJ 

John Grass, R. Egan Jerry 7..ander C7ZcJ~ g/a/ut:;
DATE PREPARED: PEER REVIEW DATE PREPARED P~RfMEW' 

4/28107. 6!16108 August 5. 2008 1>~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 11 -- OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:\2008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
2008\[080408a - Wymer - MPH Total Est 7-2008.xls[Summary IA - Yakima 

Mechanical River 

f ;:::
f-Z 
z;:; "'«0 !::
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o..U '" 0.. '" '" 

--~ f- -

---~~- --

PumpingUnits for Fish Bypass 8420 

---~-----

Furnish and Install: 
-

Two - Wemco Hidrostal Model N36A screw 
--

centrifugal fish pumps w/ shrouded s.st. 

impellers, s.st. casings and s.st. pump 

shafts, right-angle gear drives, 60 cfs @ 14' TDH, 

ISO hp, TEFC, vertical induction motors, and 
-

vertical shafting with couplings 

- Government to witness pump shop test 
c---

- Field testing with on-site pump rnfr's rep. 

57 a. stainless steel shrouded pump impellers, 22,000 LBS $ 88.00 $ 1,936,000.00 

casings, and shafts 

58 b. right-angle gear reducers (4:1) 2,200 LBS $ 63.00 $ 138,600.00 

59 c. "Premium Efficiency" vertical induction 6,300 LBS $ 24.00 $ 151,200.00 

motors, inverter-duty rated, TEFC, hollow 

shaft, ISO hp, 1200 rpm, 3Phl60HzJ460 V 

60 d. vertical shafting (30') and couplings 2,800 LBS $ 18.00 $ 50,400.00 

61 e. cornmon pump/gear reducer baseplate 14,300 LBS $ 6.00 $ 85,800.00 

(11.25 ft x 9.25 ft) 

Variabl~ Frequency Drives 

(on 8430 qty. est. worksheet) 

-
- --r- ---r----~----

'---- --,------ -

--- ---1-------- -- c-

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

- -r - ------

~-- ---- ------ r--- -------- -------------

r- -----~~---------~------------r--- -----~---------~--
r-------1-- --- ,,- -----~~--------~--~---~--~--------- ------- ~------~---~- ------

f-------  ----------------~-------------------- -----r-----~ ----- ----- -------------f---------

----f----- -------"" ---~-----~------------- ---_._-r--- ---- f---------- - -----------

------ ---,,----------- --------------- ---~ ---- -------r------ ------~---------,---------
Sheet Subtotal = $ 2,362,000.00 

QUANTITIES PRICES 
BY CHECKED BY .f;/.1 

R.7..elenka T.Hummel 6/5/08 Jerry Zan r CCJiv<JPri. I:jff 1./t/i
DATE PREPARED PEER REVIEW DATE PREPARED PEE~_R1(~W 

June 4, 2008 T.Hummel 6/5/08 August 5. 2008 1>L--M. 



BUREAU OF RECLAMAnON ESTIMATE WORKSHEET SHEET_12 --- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
3:\2008 JWZ EstimatesIBlack Rock-Wymer HMLlWyrner MPH Total Est 

Civil/Structural 2008\[08\108 - Wymer - MPH Total ESLxlsJRiver Intake (2-13) 

f :;:
f- Z 
z~ 
-< 0 t

DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-' u >
0. U -<-< "

Mechanical --

Steel Pipe for Fish Bypass 8420 

------~---

62 36" ID X 114" wall steel pipe 
--

233 lin. Ft. @ 961bs. per lin. Ft. (22368 Ibs.) 233 LF $ 420.00 $ 97,860.00 

63 30" ID X 114" wall steel pipe 

524 lin. Ft. @ 80 Ibs. per lin. Ft. (41920 Ibs.) 524 LF $ 350.00 $ 183,400.00 

Flanges 

64 8 - 36" A WW A Class D f1ange~ 2,144 Ibs $ 4.40 $ 9,433.60 

Rectangular Pipe and Transition (Bypass Inlet) 8420 

65 All welded steel plates 35,000 Ibs $ 4.40 $ 154,000.00 

Valves for Fish Bypass 8420 

-

66 2 - 36" Manually Operated Knifegate Valves 

2500 Ibs per valve 5,000 Ibs $ 12.00 $ 60,000.00 

-------

-

--------

-- ----- -- --

--------------------------------f-------~-- - ------------

-------------,~- ---------------~ - ,,--~--

I--- ------------------ ----f---- ----- -

- ------------------------- ---
1----- ~- --------------~---------- - --- I---- - ------- I-

~------ -- ----~----------------.-------------------------- --- -----,,--- - -

---- ------ - ------------------------ ----------r----- --- ------ -----

---- -- ----------,,---------- ------,,---------------------- --------------- ---- .---------- ----------

Sheet Subtotal = $ 504,693.60 

QUANTITIES PRICES 
BY CHECKED 

BY <t11 
R Fnsz 615108 R Zelenka 615108 Jerry Zand C~cJ~ 8f(:Ju~

DATE PREPARED PEER REVIEW DATE PREPARED PEi:>~W 
5-4-08 R. Zelenka 615/08 August II, 1008 eM.. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -SHEET 13 
~~ 

OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Intake WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ EstlmateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Electrical 200811081!O8 ~ Wymer - MPH Total Est.xlsJRoad&Creek.Dam&Dike (57~59) 

f
f- Z 
Z::> ~<0 DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-'u >
0. U << 0. 

~-~ ~~ --~~- r------- ~~- ~~ 

1----- ~~~--~-~ --~ 

ELECTRICAL 
r--- -

~rvice E;quipment (F&I) 8430 
-~~~-

67 Distribution panelboard, indoor type 1 EA $ 12,000.00 $ 12,000.00 

480 volts, 3-phase with 225 ampere bus 

~~~-~~ 

68 Transfonner load center 1 EA $ 9,100.00 $ 9,100.00 

15 kVA, I-phase, 480-2401120 volt 

~~ 

Combination Motor Starters (F&1) 8430 

69 NEMA size 2 reversing contactor, 480V, 3-phase 2 EA $ 5,500.00 $ 11,000.00 

480-120 volt control transfonner 

NEMA type 4 enclosure 

Adjustable Speed Drives ~F&I) _ 8430 
~-

70 480 volt, 3-phase, 200 ampere 2 EA $ 61,000.00 $ 122,000.00 

Lighting System (F&I) 8430 

71 120 volt, fluorescent fixtures for 10' x 10' bldg 1 LS $ 7,700.00 $ 7,700.00
-

-

-

~~---,--- --I- ~---~ 

~~----~ 

-~ ,,-- f-------~ 

---------~ ~---~- r--------~~ ~~- ------ ~-~ r---------
--~-r-~- ----~--~-~-~----~----~ ~~- f---- --~- --~~ 

-~------ --~~~--~----~---~-----~~--------~--r---~--~- r----~---~---~-~--~~--~~-- -~--- -

!------~~-f---- -~-------~~~~~-~~-~--~------~~-~ ~--- ----- ~~-- ----------~-- --- ----~~-----

1---L-_~_ I-~~-~-~---~~--~~-~----~~~~--~~-~--~---- f------- ~~---~-- ----~----~~~- ,---~~------

f----- c-----~--r-----------~---- ~---~~~~--~--~-~-------- ~~~- ---~-- -- -~~---------,-,- ----~-----

----- ~ -~-------- ~ ~~~---~~~----~~---~~-~~ C------~- --~ ~ ~--------~- ~--~--~----~ 

r---~-- ----I------~~-~------~ ~ -~----,,------------~~ -,--- ----- t--~ - ~---~~~-f--~-~~----~~-

--~-- - ~---~ ----~-,,---- ,,------~~ ~~---~-----~----- ~~-~-r----~~-~---~- r------~-f------- --~- -~-~---------

~~--~- f-----~-- -~~----~~---- ~- ~-~-- ~ ~---- ~ ---~--------- -~~~~~- ~--~~-r---~-r~~~--~ --- ~ - ~~ ~ -~---~~---

Sheet Subtotal = $ 161,800.00 

QUANTITIES PRICES 
BY CHECKED 

BY f+l CHECKED .u.Jl 
Mike Schuh LIsa Ganmclei!o Jerry Zand /2JL '~ S/t31o¥
DATE PREPARED PEER REVIEW DATE PREPARED PEEl~w 
May 28, 2008 George GirgiS August 11, 2008 1)L0 



BUREAU OF RECLAMAnON ESTIMATE WORKSHEET SHEET 
~ --14 OF --59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J \2008 JWZ ESl!ffi1jtcs\B1ack Rock-Wymer HrvtL\Wymer MPH Total ESI 2008\[081 108 Wyma-- MPH 

Civil/Structural Total Est xls}pulT1pmg Pbnt (14-25) 

r ;:;:
f-Z OJz::o 
.-{O t::
.Ju DF_~CRIPTION CODE QUANTITY UNIT UNIT PRICE AMOliNT>o..u « « "

CIVIL 8120 
--- --

HP Pumping Plant Yard= ELI287 
- --

Site excavation for intake structure included in yard quantity_ 

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

Service Yard and Access Road r- --~ 

I Stripping (remove and dispose 6" of topsoil) 34,500 SY $ 6.00 $ 207,000.00 

2 Common excavation to Service Yard EL 1287 16,530 CY $ 8.00 $ 132,240.00 

3 Place and compact embankment for service yard 18,500 CY $ 11.00 $ 203,500.00 

-

4 Furnish and place 6-inch thick gravel surfacing 19,000 SY $ 9.00 $ 171,000.00 
--

5 Furnish and place base course material - 6" thick 1,930 TONS $ 33.00 $ 63,690.00 

6 Furnish and place bituminous Pavement - 3" thick 1,035 TONS $ 110.00 $ 113,850.00
-

7 Furnish and install 7 -foot chain link fence for service yard 2,145 LF $ 28.00 $ 60,060.00 

8 Furnish and install 7-foot x 24-foot access gate I EA $ 5,100.00 $ 5,100.00 
----

--

Dewatering During Construction: 
-

Included in quantities under River Intake. 

f----

f---
Structural Excavation and Backfill 

Assume top of rock= EL 1262.0 

9 Excavation of common materials for structures 79,900 CY $ 8.00 $ 639,200.00 

10 Excavation of rock for structures (drill & shoot) 23,800 CY $ 33.00 $ 785,400.00
- r--

II Fumish backfill for structures (assume local bOITow) 63,200 CY $ - $ -
c--

12 Place backfill around structures 63,200 CY $ 4.40 $ 278,080.00 
~- ---~ ~----

13 Compact backfi II around structures 63,200 CY $ 4.00 $ 252,800.00-----1----

---------

14a Furnish & place embedment material for manifold 485 CY $ 110.00 $ 53,350.00 
----- - ~---

pipe trench (CLSM) 
~-- -------- f--- -- ---

---- I--- ----------

14b Waste Excess Material from River Excavations 
-------- - ---~- ----- - 1------------r-~--

Assume waste material within I mile at dam. 
1---- ~----- ----~--------~--- --~1--- --1---- ---

Quantities includ~ intake, plant, swtchd,!.1/2 dischar.~~. 
--~~---- ----- ----------- f-------- ~-------~--

i Waste rock excavation 8120 72,000 CY $ 9.00 $ 648,000·09_
f--- - ------ ----- ---------- ----

ii Waste common material 8120 115,000 CY $ 8.00 $ 920,000.00 
----~--- -----~--------~------------ - ----- - ------- '-------~----

1------r--~-- .--~------- ----- ----~---- ---~- ~-------------- ------- ---
Sheet Subtotal = $ 4,533,270.00 

QUANTITIES PRICES 
BY CHECKED BY <tJl CH;Z;u../.~ Bnan Goplcn John Pattie Jerry Zande ~ /, '!. loa
DATE PREPARED PEER REVIEW DATE PREPARED PElfR~W 
April 26, 2007 Dick laFond August I J, 2008 1>LM. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 15 
~ -- OF --59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymcr MPH Total Est FILE: 
200811080408a - Wymer - MPH Total Est 7-2008.xlsISummary lA - Yakima 

Civil/Structural River 

f ;;:
f- Z Ulz::o 
~O t::
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u ~ 

~ "

r--- -~----,-- - ~------

STRUCTURAL 8120 

Concrete for Structures 
-

Includes: 
L---_ __Jumpinil!,Jant Struct_u:~_= 14,300c::Y

Air Chamber Foundation =1980 CY 

Flow Meter Vault =260 CY 
-~ 

Miscellaneous Slabs = iO CY 

15 Furnish, form, and place reinforced concrete 16,550 CY $ 800.00 $ 13,240,000.00 
---

16 Furnish and place concrete reinforcemenL 2,151,500 LBS $ 2.00 $ 4,303,000.00 

Assume 130 #ICY 

17 Furnish and handle cement (.282T/CY) 4,667 TONS $ 170.00 $ 793,390.00 

18 Furnish and install 6" PVC Waterstop 8,000 LF $ 10.00 $ 80,000.00 
-

-------

Structural Steel 
-

19 Furnish and install structural steel (painted): 

Superstructure roof trusses and crane girders 328,000 LBS $ 6.00 $ 1,968,000.00 

Miscellaneous Metalwork 
r--- --

20 Furnish and install miscellaneous metalwork 73,000 LBS $ 11.00 $ 803,000.00 

21 Pre-engineered metal stairs 26,000 LBS $ 10.00 $ 260,000.00 

22 Roof Hatches: Bileo Type 8'x 14' Type D Double leaf insul alum. 1 EA $ 19,000.00 $ 19,0~ 

23 Floor Hatches: 3'x3' Type J alum floor hatch 3 EA $ 9,900.00 $ 29,700.00 

Metal decking for roof system 

24 1.5B20 15,820 SF $ 6.00 $ 94,920.00 

25 1.5VL22 780 SF $ 11.00 $ 8,580.00 

~-----

26 Air chamber cover: I LS $ 900,000.00 $ 900,000.00 
-~-----~-

Triang. Alum. Space Truss wi non cOlTUgated closure -
panels. 58 ft. dia. clear span, 7 ft. high 

------~----~- --
self supporting from periphery concrete walls 

1------- ---- ------~~---1--- --
(similar to Durango Pumping Plant) 

J--- -r-- ~--

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

1--- -- ------------------ -- --1----- -

--- f----- --------------- ~------,----~---- ~- - - ------~---

1--- ----,---~--------,--,,---- ._-------- -~ ---~- -- - --~ 

---- ------ -------------------,-- -- -------,---- ------ ----1---- f----- , -- -~ -~----~---

~---~ ---,,------------ ------- ---~---~-~--f-----J------- --~ ~----~ --- -- -

Sheet Subtotal = $ 22,499,590.00 

QUANTITIES PRICES 

BY CHECKED CHECKED BY .f;r; 
Bnan Goplen Dick LaFond Jerry Zande c7J,JoJ~~ 91(!D~
DATE PREPARED PEER REVIEW DATE PREPARED PEttmIEW 
Apnl 26. 2007. June 25.2008 Dick LaFond August 5. 2008 !L~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 16 - OF -- 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
20081[080408a Wymer - MPH Total Est 7-2008,xlsJSummary IA - YakJma 

Arch itectu ral River 

"f ~ 
z~ 
~o ~ 

DESCRIPTION QUANTITY UNIT -'u > CODE UNIT PRICE AMOUNT
a. U ~ 

~ a. 

~- --
ARCHITECTURAL 8120 

~-~~ ~-- -~~----- -c---_ - ---

27 ~'!.ding Seam Roofmg System _ 15,820 SF $ 11.00 $ 174,020_00 
---~ 

Service Bay - I" high rib @ 18"_().c., 24ga., __ 
~- - -

G-90 hot-dipped galvanized steel, UL 90 rated 
!------- - -

Large roof - 3112 hipped - 3,460 s.f. 
,-~ - -

Small roof - 3112 hipped - 560 s.f. 

Unit Bay - I" high rib @ IS" o.c., 24ga., G-90, r------ -
hot-dipped galvanized steel, UL 90 rated 

Gabled with 3112 pitch each side - II,SOO s.L 

Roofmg Felt 
~-- - -

2S t---2-layers 15# - 31,640 s.f. SI20 31,640 SF $ 1.00 $ 31,6_~- -

Roof Insulation 

29 4" thick, rigid 8120 4,020 SF $ 5.00 $ 20,100.00 

30 2" thick, rigid 8120 11,800 SF $ 3.00 $ 35,400.00-

r----
Roll-up Doors (complete with hardware) 

Exterior 

31 4'-0" x 7'-0", manual operated, insulated 1 EA. $ 7,700.00 $ 7,700.00 

roll-up door 

32 14'-0" x 14'-0", manual operated, insulated 1 EA. $ 11,000.00 $ 11,000.00 

roll-up door 

Steel Doors & Frames (complete with hardware) 

Interior 
~- -

33 3'-0" x 7'-0" x 1 3/4", single, 90 min. 18 EA. $ 1,300.00 $ 23,400.00 

34 3'-0" x 7'-0" x 1 3/4", double, 90 min, 5 EA. $ 2,000.00 $ 10,000.00
f----

f----- f---- --~--

-

------ r---------f---~-- -----~ -' 
f------ 1-- ----1--- ----

~--~---I---- --------~---- -------1----------- ,--~ 

-- -- --~- f---

----~- ------~--------- --- ---~----

-~--- ----- -----------------f------- ~,,-~~-- - r-----------1-- -,,-~-

~-,,-- -- ------------------------------- -------------1------~-~---- - ---~----

-----1--- ---~--------------------- -- -----~1-----------f----- -----~--- -----------~ 

Sheet Subtotal = $ 313,260.00 

QUANTITIES PRICES 
BY CHECKED 

BY $4.1 c7;2 Bnan Goplen Dick LaFond Jerry Zand 
j~ g{cJ/oYAil (1 . 

DATE PREPARED PEER REVIEW DATE PREPARED P~R~tkW 
Apnl 26,2007 Dick LaFond August 5, 2008 \)L-h 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 
~ 

17 -- OF 59-- --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MPH Total Est FILE: 
200811080408a - Wymer - MPH Total Est 7-2008.xls)Summary JA - Yakima 

Mechanical River 

I ::;: 
~~ 
,,0 "' I:: 
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
a.U 

0: a. " 
r-------- ------f-------- -~r-

Maj!.![ M~chani!.:al EijIlipw~nt: 

Furnish and Install: r-- --------- -~ -

35 Seven 60 cfs Pumps 8420 161,000 LBS $ 25.00 $ 4,025,000.00 r------------
Double suction, horizontal split-case pumps, 

-r-----------
coupling, 890 rpm, rated 468 feet TDH, 

ductile iron casing, s.st. impeller wi s.st. 
-

casing/impeller wearing rings, and common 

steel base plate for pump and motor 

(23,000 lbs. ea.) 

- Government to witness pump shop test -- I--------
- pump shop testing with job motor 

~-

~-- --

36 Seven 4,000 hp Motors 8430 210,000 LBS $ 30.00 $ 6,300,000.00 

Horizontal synchronous, 6600 volt, 900 rpm, 
-

TEW AC motor enclosure, brush less exciter 

(30,000 lbs. ea.) 
-

-

-~ 1--------

---

f------ f----- --

---

i----~------ --

r --- --

~--- -----
C-------- ------ -

~~-----~ ~- ----I---~--- -~ 

---- -~c----- --1------ -
----- ---~---------------~~-- I-------~--1------------
~------ --f--------~------- I---------~- ---

1---------  1------- -------~----~---~-- ---~~--- r------ '---------- 1------ '--------~- -

1------- --------~~--------------~----- ------I----~--- --1------- --~--

-------1----- ----------------------------- -- ~---- ------------r--- -----
-~---- ,- --- ----------------- ------~------------,,----- --- -----" ------ -------r------------~---------

Sheet Subtotal = $ 10,325,000.00 

QUANTITIES PRICES 
BY CHECKED 

BY #l 
R. Zelenka T.Hummel 6/5/08 Jerry Zan er C~:/~rTf' flil3./0Y

.... 
DATE PREPARED PEER REVIEW DATE PREPARED PEER<ru,f&v 

June 4, 2008 T.Hummel 6/5/08 August 5, 2008 DL"--" 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 18 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
1:\2008 1WZ EstimatesIBlack Rock-Wymer HML\Wymer MPH Total Est FILE: 
2008\[080408a - Wymer- MPH Total Est 7-2008.xls[SulTImary IA - Yaluma 

Mechanical River 

:;;: 
f Ulz t::< DESCRIPTION QUANTITY UNIT PRICE -' > CODE UNIT AMOUNT
" <

"

--- f-------- -

Major Mechanical Equipment 
-- --------"- ------- - -

- - - -~ r---
Valves 8420 

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

37 A WW A Class 150, Motor operated butterfly valves: 

_~:' Diameter valves, 7725 Ibs. per valve. 54,075 LBS $ 6.00 $ 324,450.00 

38 ANSI Class 300, Motor operated butterfly valves: r-
7 -42" Diameter valves, 6000 Ibs. per valve. 42,000 LBS $ 30.00 $ 1,260,000.00 

39 ANSI Class 300, Tilting disk check valves: 

7 -42" Diameter valves, 8300 Ibs. per valve. 58,100 LBS $ 26.00 $ 1,510,600.00 r-----------

40 ANSI Class}OO, Manually operated butterfly valves: 

4 -24" Diameter valves, 1350 Ibs. per valve. 5,400 LBS $ 24.00 $ 129,600.00 

41 ANSI Class 300, Manually operated butterfly valves: 

2 -16" Diameter valves, 550 Ibs. per valve. 1,100 LBS $ 31.00 $ 34,100.00 

-

42 2" Combination Air Valves 

22 - 300 psi valves, 75 Ibs. per valve 1,650 LBS $ 12.00 $ 19,800.00 

43 2" Ball Valves 

22 - 300 psi valves, 3 Ibs. per valve 66 LBS $ 115.00 $ 7,590.00 

-- -

--~ -
-----

---------------~-- - --------r------~------ 1------ ---

-~----- ---------- ---- -
----------- ----- ------1------------- --- -----

- ~----------- -- --t--- -- --c- -
f--~--r------------- -----------r---- -------- ------- c-------------- --- -

1---- ------------,-------------- ------1---- ---~- ---- - ---------

- - ------,,--------------- ---- ------ ------------J----- --- - c---------

---f-- --------------- ---------- -- ---- --~ ----------~ -- -----
Sheet Subtotal = $ 3,286,140.00 

QUANTITIES PRICES 
BY CHECKED 

BY ~l CHECKEDu.lo. 
R_ Frisz R Zelenka 615108 Jerry Zand c::2L 'oJ... ~ /cllo<i

DATE PREPARED PEER REVIEW DATE PREPARED PE~W 
6-5-D8 R Zdenka 615108 August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 19 -- OF 59- 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
1:\2008 JWZ EstimatesIBlack Rock·Wymer HMLIWymer MPH Total Est 

Mechanical 20081[082508· Wymer· MPH Total Est.xlsIPumping Plant (14·25) 

I- al~z;:l 
.0 t:

..JU ;.. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
"'-u «« "'

Steel Manifold (Suction and Discharge Manifolds) 8420 

Steel plate used for pipe fabrication: 
"~--

ASTM A36: Sy = 36 kpsi 
r-----

(All pipe sizes are inside diameters) 

44 120" ID, 3/4" wall, L= 321 ft., 968 Ibslft (310728 Ibs) 321 Lin.Ft. $ 3,200.00 $ 1,027,200.00 

45 120" ID, 1" wall, L= 400 ft., 1,300 Ibslft (520,000 Ibs) 400 Lin.Ft. $ 4,300.00 $ 1,720,000.00 

46 48" ID, 114" wall, L= 210 ft., 128 Ibslft (26880 Ibs) 210 Lin.Ft. $ 420.00 $ 88,200.00 

47 42" ID., 7116" wall, 1= 210 ft., 1981bslft (41580 Ibs) 210 Lin.Ft. $ 650.00 $ 136,500.00 

48 24" ID, 114" wall, 1= 40 ft., 64 Ibslft (2560 Ibs) 40 Lin.Ft. $ 210.00 $ 8,400.00 

49 16" ID, 114" wall, L= 90 ft., 43 Ibslft (3870 Ibs) 90 Lin.Ft. $ 140.00 $ 12,600.00 

Flanges 

50 2 - 96" A WWA Class E (3625 lb. ea.) 7,250 LBS $ 5.00 $ 36,250.00 

51 14 - 48" A WW A Class D (440 lb. ea.) 6,160 LBS $ 6.00 $ 36,960.00 

52 28 - 42" A WW A Class F (992 lb. ea.) 27,780 LBS $ 6.00 $ 166,680.00 

53 21 - 36" AWWA Class D (268 lb. ea.) 5,630 LBS $ 6.00 $ 33,780.00 

54 21 - 30" A WW A Class F (545 lb. ea.) 11,450 LBS $ 6.00 $ 68,700.00
--,-

55 20 - 24" A WWA Class F (384 lb. ea.) 7,680 LBS $ 6.00 $ 46,080.00 

56 10-16" AWWA ClassF(l74 lb. ea.) 1,740 LBS $ 6.00 $ 10,440.00 

57 2 - 120" A WW A Class D (3558 lb. ea.) 7,120 LBS $ 4.00 $ 28,480.00 

1---- -- -f----------
Steel Air Chamber 8420 

I- - ----~-------

58 46 ft. ID, Spherical air chamber 705,000 LBS $ 6.00 $ 4,230,000.00 
-------------------

ASTM A 516 Grade 70 steel 
------ ---- -------- --------,--------

-,--- -----------------------------1--------  ---,---, f-----------

59 200 horsepower, 7_~0 cfm air compressor, 23_0 psig______~ I LS $ 240,000.00 $ 240,000.00- ---, 

~'----'--- - ----------- f-------- 1--------------,--, 

1-------- ----- -- ----,- c------' ---'- -----
---, - ----~--,-------------- -~-,-------- '-----,--~ ------1- --------,-~-

-----1----- ------,---------------~-,----------- ,- ,----- - ---------,-- ---,---,------
Sheet Subtotal = $ 7,890,270.00 

QUANTITIES PRICES 
BY CnECKED 

BY ~l C~KED 
K Fnsz R, Zelenka 615108 Jerry Zan er 

DATE PREPARED PEER REVIEW DATE PREPARED PEER RErJ;i';9-- In W\6-5·08 R Zelenka 615108 Augusl 25. 2008 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION SHEET 20- OF  59 ---

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Stndy 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP \ESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:I2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPH Total Est FILE: 
2008\1080408a Wymer - MPH Total Est 7-200S_xlsJSummary IA - YaklIna 

Mechanical River 

f-< 
f-Z :2

OJZ ;:J t:< 0 
-l0 DESCRIPTION CODE QUANTITY UNIT UNff PRICE AMOUNT
"'0 '" << '" 

----- ---- ~-----

Mechanical 
-~-- - -

-- - ,--- ---~-

60 Fire Suppression System: COI1~J~_____ 8410 1 L.S_ $ 240,CJ?O~r1 240,000_00 
~--

10 - Fire hose reels wi 100 feet of hose 
--- ~--- ---I-----

20 - Portable hand-held 20 lb. extin~uishers 

3 - Wheeled portable 125 Ib_ extinguishers 
----

55 - Sprinkler system discharge heads 

I - 4-inch deluge valve, electric actuated 
-~ -

I - Fire hydrant, dry type 

1 - Fire department siamese connection 

1 - Fire pump, horz. split-case, 500 gpm @ 300 ft of hd 

10,000 Ibs. of sch. 40 carbon steel pipe and fittings 

1 - Clean agent gas fire suppression system for 

4,500 ft"3 control room 

61 Unit Cooling Water System: Consists of 8410 1 L.S. $ 360,000.00 c1- 360,000.00
--

7 - Supply pumps, end-suction type, 150 gpm at 60 ft hd. 
-

2 - 8-inch automatic, self cleaning strainers 

4,000 Ibs. of type K copp~r tubing & fittings 

5,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

4,000 Ibs. of cast iron valving 

2 - Mechanical seal end-suction pumping units; 25 gpm 

at 100 ft hd. 

2 - 4-inch self-cleaning filters, 25 micron 

62 Compressed Air System: Consists of 8410 I L.S. $ 50,000.00 $ 50,000.00 

2 - 40 cfm @ 125 psi rotary scre:-,,:air compressors 

1 - 300 gal. carbon steel air receiver 
c-

1 - 80 cfm air dryer 

3,000 Ibs. of sch. 40 carbon steel pipe, valves & fittings 
--r---------

- ----- - -

63 Service Water S~stem:Sonsists _()f 8410 I L.S. $ 54,000.00 $ 54,000.00-- -j--------- --------~ 

I - Service w~~!..£.ump, 75);j?m@200ft. of h~:__~~_~- ---- ----- ----- -

_L.:: Hydropneumatic steel_tank, 3()()_~a!:___ - ----- I-----------~ --~-~-~-----

1,500 1~~.:..()j'..t~p~_K copperttl~Jn_g, valves & fittings 
--~-- -- --f--~----- -- ---

19 -Servic~ water ru!J.b~.r: hose; l-iI1~!J_~~~:c50 ft le_n.£~_
~-~ --------- 1------- ------- ------- -------,----

------ -------------------- ---------~f------f------- -------- ----------1---- -

1-------f------- ----------------------------------- ---,---~--,,--- 1---------- --~~- ~-----~~-- ----~---------

f-----~ -- ---------------~~---- .. -- --- -------..-~-------- ------- - ------- --- 1------ -

Sheet Subtotal = $ 704,000.00 

QUANTITIES PRICES 
BY: J. Grass 1 R. Egan CHECKED CHECKED BY .f;I-l 

Rick Lnnsrensen Jerry Zan r t'ZtL~a../~ 2'/ll/oV
DATE PREPARED: PEER REVIEW DATE PREPARED ph~~IEW 
4127107,6/16108 August 5, 2008 D~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstimatesIBlack Rock-Wymer HMLIWymer MPH Total Est FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008.xls)SumJTIary IA - YakIma 

Mechanical River 

f
2; ~
~ 
..J r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
" ~ 

"

Mechanical (cont) 
~~ 

- -

64 Gravity Drainage System: Consists of 8410 1 L.S. $ 170.000.00 $ 170,000.00 

50 - Floor drains, cast iron, 4-inch 
-

25,000 Ibs. of cast iro~hub & s[Jigot, service_weight 

soil pipe 

- ~- --

65 Plant Unwatering System: Consists of 8410 1 L.S. $ 240,000.00 $ 240,000.00 

2 - Vertical turbine type sump pump, 1000 gpm @ 50 ft hd 

1 - Drainage jet type drainage pump 

1,500 Ibs. of type K copper tube, valves & fittings 

4,000 Ibs. of ductile iron, mechanical joint pipe & fittings 

f------ ~~ 

66 Domestic Water and Sanitary Waste and Vent System: 8410 I L.S. $ 82,000.00 $ 82,000.00 

Consists of: 

4 - Water Closets 

2 - Urinal 

4 - Lavatories wi faucets & accessories 
-

1 - Duplex sewage ejector assembly 

2 - Drench shower and eye wash 
--~ 

1 - Water heater, 20 gallons, electric 

I - Janitor's service sink, 36" x 36" molded stone 

2,000 Ibs. of cast iron hub & spigot service weight 

sewer and vent pipe 

800 Ibs. of type K copper tubing, valves & fittings 

-
67 20-ton Electric overhead traveling unit bay bridge crane, 8410 I L.S. $ 360,000.00 $ 360,000.00 

remote control, 56'-0" span; 30 ft. lift 

68 20-ton Electric overhead traveling service bay bridge 8410 1 L.S. $ 320,000.00 $ 320,000:QQ. 
-~-

crane, remote control, 55'-0" span; 25 ft. lift 

69 Electric passenger elevator: 8410 1 L.S. $ 200,000.00 $ 200,000.00 
,--- ---~-

Overhead, Geared traction type, Capacity =3500 po~~_
'- c-- --1-----------

Travel = 43 feet, Landin,gs = 4, Speed = 200 ftlmin. 
------ - ~-- ----------

-----~---------~----- --~ --- ------ f-------

70 Sump waste_oil skimmer assembly, elec:.tric operated, _____~__ 8410 1 L.S~_ $ 19,000.00 $ 19,000.00 
~------- --'---------- --~---------

wi 55 gallon collection drum 
-- ------------ ---~~---- ------------

f -----~- ----~--f---- f- - -------~-----

r----~ ------~------------------------- ----f----~-- r--------~ ~-- ------- - r------------------~ 

Sheet Subtotal = $ 1,391,000.00 

QUANTITIES PRICES 
BY: J. Grass I A. Ritt I R. Egan CHECKED CHECKED BY <1*,1 

Rick Omstensen Jerry Za r /2A//cA1~i... g/,s./Og' 
DATE PREPARED: PEER REVIEW DATE PREPARED PEEftd4JEw 

4127107. 6/16/08 August 5. 2008 ?)~/1. 



BUREAU OF RECLAMA nON ESTIMATE WORKSHEET SHEET - 22 -- OF --59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ EstimatesIBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
2008110804083 - Wymer - MPH Total Est 7-2008_xlsISulDmary IA- Yakima 

Mechanical River 

! "OJ ~~ _0 t: 
->0 ,., DESCRlYflON CODE QUANTITY UNIT UNIT PRICE AMOlJNT
0.0 « « "

Mechanical (cont) 
-~--- -I---

- ---~--- --f--------~-

71 Heating, Ventilating, and Air Conditioning System (HVAC) 8410 I L.S. $ 1,200,000.00 $ 1,200,000.00 
----

for pumping plant building interior consisting of 

197-ft long by 57-ft wide by 50-ft high unit bay, 

55-ft long by 57 -ft wide by 82-ft high service bay and 

250-ft long by 25-ft wide by 12-ft high equipment gallery 

for a total pumping plant volume of 893,520 ftA 3 

f---
HV AC system designed for: 

Outdoor summer design conditions: 100 degrees F 

dry bulb and 86 degrees F wet bulb 

Outdoor winter design conditions: minus 3.8 degree 

dry bulb 

Indoor plant summer design conditions: 90 degrees F 

Indoor plant winter freeze protection: 45 degrees F dry bulb 

Indoor control room, communication room and 

office: 74 degrees F cooling and 68 degrees F heating 
~-

HV AC equipment consists of: 

Central air handling units wi hot water heating coils 

Hot water boilers, circulating pumps and appurtenances 

Office, control and communicating rooms air conditioning units 

Unit heaters - hot water type 
1-----

Electric fan forced wall heaters 
t----

Stairwell ventilation fans 

Ducts - galvanized steel 
f--- -----

Fire and smoke dampers 

Backdraft dampers 
--

Centrifugal fans 
-

Propeller fans 
-~r--

Registerlgrills/louvers 
-~ 

Panel filters 
1- ------f---

Control system 
f--- ----

Copper tubing 
r----~- -- -----------------------

5,000 gallon p~pane tanlc_ and appurtenances 
-- I--- --- -------f-

_<::-,,!bon steelgas PiE~l1g components 1----- ----~--".-- ----------
---- ---------f---

---.--~- ---- f- - ---~----- ------ ----f-------

----- ---------------------~-------------- --c------- -----c----
Sheet Subtotal = $ 1,200,000.00 

QUANTITIES PRICES 
BY: J. Grass I P. Schlein ClmCKED BY f:tl CHECKEDcJ.-/l 

Rick Ouistensen Jerry Zander c:Z.tf.c '01.~ ~ofbe;
DATE PREPARED: PEERREVmW DATE PREPARED PE~~mW 

'DCI-'\.. 4127107, 6116,08 August 5, 2008 
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FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:12008 JWZ Estimates\Black Rock-Wymer HMLIWymer MPH Total Est FILE: 
20081[080408a - Wymer- MPH Total E>t 7-2008 xls)Summary lA - Yakima 

Mechanical River 

f-
f-Z al
z~ t:<0 DESCRIPTION .10 CODE QUANTITY UNIT lJNITPRICE AMOUm>
"-u <« "

Mechanical (cont) 
--~--~ -

3Q(J Kw diesel engine generator set with 500 gallon 8410 1 LS. $ 140,000.00 $ 140,000.00 
--~ --~ 

fuel tank (assume ConVault tank) 
- - -

--

-

1---

~-

-

--

r--~-~-~~ -

- ,--- r--
---~~-,~- ,,---

~----~~---- - ------~ -~~~~-- ----~~~~--
------- -----~~~------ -~--- ------ -~ 

r-----1-- --- - ---~~-,--- --~~----, ----~ -
~- - -~~~---~---,--- -- '''-,,-- r-------~---- -

--~ ------ -- ----- - -,--,~- ---~ -----~~--- ----~f---~---- ----

~------- -- r------------------~---~--~-------~---- - f------- --- ------~-,--~ - ---~--

Sheet Subtotal = $ 140,000.00 

QUANTITIES PRICES 
BY: R. Christensen CHECKED BY J;tJ CHECKEDa),., 

John Grassl R_ Egan Jerry Zand c::ZIL f....tl. *f5/(J/c§i
DATE PREPARED: PEER REVIEW DATE PREPARED PdR !MrIEW 

4128107. 6116108 August 5, 2008 PL.M



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: Y AKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:l200S JWZ EstllnateslBlack Rock-Wymer HMLIWymer MPH Total Est FILE: 
200SI[080408" - Wymer - MPH TOlal Est 7-200S.xlsJSummary lA - Yakima 

Electrical River 

DESCRIITION 

1-___+--_-+15 kV Non-Segregated-Phase Bus (F-&-I.c..)----------t-------t-----i___ 

73 15kV,3,000amperes,ou~o_o_r~ty~p~e__________________+_----_+-----------t-------+------~--~~------~~----_1 

1-__+-__ 15 kV Metal:Clad Switchgear (F&I) 

74 Indoor metal-clad switchgear with following featurc.e__s_:_______+------+----------~--..::.c...=---+------

15 kV, 3,000 ampere bus 

1--___-+-____+t_h_re_e__3,OOO ampere vacuum power circuit breakers* 

1--___-+-____+t_w_o__I,_2_00_al!lpere vacuum power circuit breakers* 

Plant Station-Service Equipment (F&I) 

75 Indoor double-ended secondary unit substation with 

I---__-+-____+f_o_ll_o_w_in~g~re_a_tu_re_s_:_______________________________~r_--__-+-_________+--____+--________-+___________~ 

600 volts, 2,000 ampere main bus 

I-__+--_--!___T_w_o_d_ry'--~ty'_'p_etransformers 6_9 kV-480YI277 V, 1,500 KVA 

1--___-+-____+T_w__o_4_8_0_V---'-po_wer-circuit breakers, 2,000 amperes 

Six 480 V power-circuit breakers, 800 amperes 

7.2 kV Motor Control Equipment (F&n 8430 
1--------+-----+----------

76 NEMA 1 enclosure with following features: EA $ 3,100,000_00 $ 3,100,000.00 

7.2kV,3,000_a_m_~p_e_re__bu_s_______________________--!r_----+----------+-__~---------_+_------------~ 
Seven 400 ampere, class E2 full-voltage vacuum 

contactors
---------------------------------+-------+-----------+_----+----------_+---------------1 

Excitation equipment for 7 synchronous motors 

Motor Control Centers (F&1) 8430 

77 480 volts, 3-phase with 800 ampere bus ~~_____f-$--5-5,'--000-.00-1_$---11-0-'-,OO-0.-0___10 
Five 20 inch wide sections wi following equipment: 

f-______+----_+_7-NE---M-A--size 0 FVR contactors ** ------+-----+--------1------1-------+-----------
2 NEMA size 2 FVNR contactors *** 

1-____+ ____+Th__r_ee__I_00__A.'-,_3-pole molded-case circuit breakers ----------+--------t-----------+-------\--------------\---------------1 

------+----+----------------------------------------------------+-------1-------- -~ ----------i___---------

--
* Continuous current rating 

~-- ---------- ---------------'~---------------- -----1------ ---------- -+_--f-------------+----------------
______I_*-*-FV---R:F-u-ll--v.?lt~g-e--re-v-er~-in-g-------------___ ___ ____________ f------- _______ ~___________ 

*** FVNR - Full-voltage non-reversing t-----------+------I--------------------------------------------- f------ f-------- j------f--- ---------- ---- ----------

t--------I------- f----- -- ---------------------------------+---- ------------ -- ---- - ------------ ----------------

Sheet Subtotal = $ 5,990,000.00 

QUANTITIES PRICES 
BY CHECKED 

BY 411 CHECKED 1 
Mike Schuh Llsa Gamucie!lo Jerry Zan er ~c.t r....a.. ~J{lJ4tt
DATE PREPARED PEER REVIEW DATE PREPARED PE~JbimW 
May 28. 2008 George GIrgIS August 5. 2008 ~ 



BUREAU OF REClAMATION ESTIMATE WORKSHEET 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Yakima River Pumping Plant WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
1:\2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

FILE: 
2008\1080408a - Wymer - MPH Total Est 7-2oo8.xlsISummary lA - Yakima 

Electrical River 

f ;;: 
~5 
«:0 '" !::: 

;> DESCRlPTION ..lU CODE QUANTITY UNIT UNIT PRICE AMOUNT
o.,U «: 

«: 0., 

- -~--~ ----

78 Distribution Pauelboards (F&1) 8430 

a 480 volts, 3-phase with 800 ampere bus & 4 EA $ 9,000.00 $ 36,000.00 
~---

main circuit breaker 

.------

b 208Y/120, 3-phase with 225 ampere bus & 3 EA $ 4,000.00 $ 12,000.00 

main circuit breaker 

79 Lighti,!g & Distribution Transformer (F&1) 8430 

75 kVA, 480-208Y!l20 volt, dry type 3 EA $ 22,000.00 $ 66,000.00 

Building Lighting System (F&I) 8430 

Interior luminaires: 
---

80 High bay, high-pressure sodiuIll, 400 W, 208 V 14 EA $ 1,800.00 $ 25,200.00 

81 4 foot, 2 lamp, 120 V fluorescent fixtures 40 EA $ 260.00 $ 10,400.00 

82 Exterior luminaires: 

High-pressure sodium, wall mounted, outdoor 12 EA $ 520.00 $ 6,240.00 

70 watt, 120 volt 

-

..-~ 

Assumptions: 

Redundant po\V_e.lJransfor_mers in switch yard 
1------

Split motor bus with tie breaker - -~------- .- -
.--~-~ - -

---- ------. . ._---_. .

--------  ------,,---------~- -~ ---_. --

I--- ------_._ -------------_.-. - ----

r----- --.--~-----------,,-- --~-- --f------ ------_. 

._--f--- ---------- ---------~-------- -- - ----

Sheet Subtotal = $ 155,840.00 

QUANTITIES PRICES 

BY CHECKED BY ;4.1 
Mike Schuh LIsa GarnuCiello Jerry Zand ca7d~ i6{(JOj
DATE PREPARED PEER REVIEW DATE PREPARED P~EVIEW 
May 28, 2008 George GirgIS August 5, 2008 '[)Gt-\ 



BUREAU OF RECLAMATION SHEET 26 OF 59ESTIMATE WORKSHEET - ---  -
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Switchyard and Transmission Line WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 

FILE: 1:12008 JWZ EstimateslBlack Rock-Wymer HMUWymer MPH Total Est 
20081[080408a - Wymer - MPH Total Est 7-2ooS_xlsJSummary lA - Yakima 

Civil/Structural River 

f-< ::< 
~5 UJ 

,,0 t: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT..lU >

"'u " " '" 
-----1-------

CIVIL/STRUCTURAL f-8120 ------ --------- - '--- f----------~ 

I Excavation (Common) 1,005 CY $ 23_00 $ 23,115.00- -

------- ------
2 Structural Concrete 120 CY $ 1,200.00 $ 144,000.00

-----
(Switchyard foundations and pull boxes) 

3 Concrete Reinforcement 15,310 LBS $ 2.00 $ 30,620.00 

-

4 Compacting BackfIll about Structures 790 CY $ 15.00 $ 11,850.00
-

-
5 Switchyard Steel Structures 35,800 LBS $ 6.00 $ 214,800.00-

---- -~ 

6 Gravel Surfacing - 6-inch thick 2,045 SY $ 14.00 $ 28,6~~ 

7 Oil-Spill Containment System I LS $ 42,000.00 $ 42,000.00 

Geotextile fabric 4,255 SF (12 oz per sq yard, 1 to mils non-woven) 
---------

Geomembrane liner: 2J30 SF (30 Mils XR-5 Seaman Corporation) 

Geocel: 1,635 SF (8" deep "enviro grid" polymeric cellular confinement system) -
Piping: 140 LF (6" Dia. Schedule 80 PVC pipe perforated) 

Piping: 3 EA (6" Dia. Schedule 80PVC "L") 

Piping: 1 EA (12" Dia. 3'-2" long Schedule 80 PVC Cap) 

Piping: 3 LF (12" Dia. Schedule 80 PVC perforated pipe) 

Preservative-Treated Lumber: 75 LF (2"x4") 
----------------

Expansion Anchors (Stainless steel 3/8"x 5" drilled in conc): 84 EA 

Excavation: Included in excavation for structures 

Uncompacted crushed aggregate: 135 CY (ASTM C33 Size No 4, 1 112" to 3/4") 
-

8 GraveIfill for Switchyard Foundations (Compacted) 65 CY $ 61.00 $ 3,965.00 

-~ 

9 5-Inch PVC Schedule 80 Conduit (CIP Power Duct Bank) 115 LF $ 300.00 $ 34,?~ 

Includes: 
------------ -- -

115 LF of IS tall x 2.33' wide concrete CIP 
-------------------------- c-------------------

15 CY of concrete 
--------------------------------- -------------------

1970 Ibs of reinforcement 
- --------------------------- ----~f----- -------- ---------

f-----1---- ----------------------------------------------- f--- --------f----- --
10 7 -foot Chain link fence 400 LF $ 41.00 $ 16,400.00

f------ 1------------------------- ------------------ ------ ----- ----------

---------------,,-------------------- ---1--------- '-------1----------- f---------------

-------1-------f------------------------ ------------~----- --------- --- -1---------------- ----------------
Sheet Subtotal = $ 549,880.00 

QUANTITIES PRICES 
BY CHECKED 

BY f;tl CHECKED 1 
~fcJfo8Brian Goplen Dick laFond Jerry Za er d..,l4d '~ 

DATE PREPARED PEER REVIEW DATE PREPARED PEttlk'vIEW 

Apnl 26. 2007 Dick laFond August 5. 2008 "\)l...-k 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 27- - OF  59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Switchyard and Transmission Line WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:\2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008.xls]Summary IA - Yakima 

Electrical River 

f :::' 
~ ~ 
0:0 t DESCRlITION CODE QUANTITY UNIT UNIT PRICE AMOUNT->u >"-u -<-< "

~-------- ----- ---~------

ELECTRICAL 
f---- ---

-
._~hyard -------

Furnish and Install: 
---- -----

11 Oil-filled, conservator-type power transformer -68440 2 EA $ 1,200,000.00 $ 2,400,000.00 

20/26.66/33.33 MVA OAiFA/FA; I 15-6.9kV, 3-phase 

12 115-kV disconnect switches, 1200 amp, 3-phase -68440 4 EA $ 39,000.00 $ 156,OOO~~ 

13 115-kV circuit breakers, 1200 amp, 31.5-kA Int, -68440 2 EA $ 180,000.00 $ 360,000.00 

3-phase, dead-tank, SF6 type -

14 1l5-kV oil-filled voltage transformers -68440 3 EA $ 23,000.00 $ 69,Q~ 

15 115-kV oil-filled 1200:5 MR CUITent transformers -68440 3 EA $ 22,000.00 $ 66,000.00 

16 Construct Transmission Line -68440 5 MILES $ 610,000.00 $ 3,050,000.00 

115-kV, steel single-pole towers, 556.5 AWG, 

2617 ACSR conductor 

-

._

-

~- - ------
r-~-r- ---,~------- - -- -

------ ----I----~------ -

f--- --,---~~-------~------------ --- ---

f------- f---

1-- ----- ------ --1-----------

----1---- ,--- ---,,----- -----------~ --,,--

- ------ --~ --------~ ----- ----1- ---------------- ,,------

------ ----- r------- -------~~---,----- ----~--- -~--------f--------- -~~-----------

Sheet Subtotal = $ 6,101,000.00 

QUANTITIES PRICES 
BY CHECKED BY JYV Doug Crawford Lisa Gamuclello Dan Mar Cl;Z;;J-.u. ~/'Jloy
DATE PREPARED PEER REVIEW DATE PREPARED PEIbfMIE-J 

May 28. 2008 George GirgIs August 5, 2008 1)Ch 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:ILU()~ JWL t:stImatesllltack Kock-Wymer HMLlWymer Mytl total bst 

FILE: 
200SI[OS040Sa - Wymer - MPH Total Est 7-2008_xls]Summary lA - Yakima 

Civil/Structural River 

f :-::
f 0: OJ 

to; ~ 5 
;.. DESCRIPTION -' u CODE QUANTITY UNIT UNIT PRICE A.'vlOUNT

o..u 0:
0: 0.. 

D!scharge Line 
t---- ---'~----'-- --

gischarge line quantities are fr()m PP yard to outl~_~ __ 
--~ 

Dis_charge line piping through dam covered by 8410 -
Discharg,e_line outlet: EL 1610, right abutment 

-

----

Earthwork 

1 Clearing lI~d Grubbing (150 ft wide along discharge line) 8140 77,000 SY $ 1.20 $ 92,4~-- -

(150 ft wide along discharge line, includes under dam) 

Earthwork for Discharge Pipe 

Price Alternative 2. Alternative 1 for reference only. 

Alternative 1 - Payline Quantities - Vertical Trench Walls 
-

Common Excavation for pipe 8140 15,000 CY 

Rock Excavation for pipe - (drill and shoot) 8140 46,000 CY 

Backfill for pipe 8140 38,000 CY 

Soil Cement Slurry (CLSM) 8140 7,000 CY 

Alternative 2 - Takeoff Quantities  1-112:1 Trench Walls 

2 COfl11llon Excavation for pipe 8140 63,000 CY $ 6_00 $ 378,000_00 

3 ~_()ck Excavation for pipe - (drill and shoot) 8140 188,000 CY $ 23_00 $ 4,324,000.00 

4 Backfill for pipe 8140 220,000 CY $ 6.00 $ 1,320,000.00 

5 Soil Cement Slurry (CLSM) 8140 20,000 CY $ 110.00 $ 2,200,000_00 

Earthwork for Conduit under dam - 112:1 Trench Walls 

6 Common Excavation for conduit 8140 7,000 CY $ 13.00 $ 91,000.00 

7 Rock Excavation for conduit - (drill and shoot) 8140 60,000 CY $ 31.00 $ 1,860,000.00 

8 Mass Concrete 8140 53,000 CY $ 660.00 $ 34,980,000.00
-

(See Access Conduit for conduit lining) 

120-inc:h Diameter Steel Pipe - ASTM A139 Gr C 
- --1- --~ 

~~ortar li~d wi flexible coating) 

9 120 pipe thickness =0.5000 ( 644 Ib/ft steel weight) 8140 1,730 LF $ 1,800.00 $ 3,114,000.00-
10 120 pipe thickness =0.5625 (724 Ib/ft steel weight) 8140 600 LF $ 2,000.00 $ 1,200,000.00 

-

II 120 pipe thickness =0.625 (805 Ib/ft steel weight) 8140 500 LF $ 2,200.00 $ 1,100,000.00 
--~ t----~-

12 120pipe thic~~~~~ =0.6875 ( 8861b/ft steel weight) 8140 300 LF $ 2,400.00 $ 720,000.00r--------- -

13 J..?Qpipe thi~kness =0.75 (967 Ib/ft steel wei_ght) 8140 300 LF $ 2,700.00 $ 81O,~
I----~1-------- --~--

14 120 pipe_thickness", 0.8125 (1048 Ib/ft steel weight) 8140 400 LF $ 2,900.00 $ 1,160,000.~ 
--~ - ---- ----

15 120 pipe thickness =0.875 (1130 Ib/ft steel weight) 8140 400 LF $ 3,100.00 $ 1,240,000.00 
I----~1---- ---------- ------------------ ----

~- ---------- --------------I----~~ f-------------

16a ~.'l.~odic p~()tection fO~J~ipeline____________ 8140 I LS $ 69,000_00 $ 69,000.00 
~--- -------- - ---------~ f------------ r---------

16b 120"xI20"x120" Tee for buried manhole 8140 I EA $ 120,000.00 $ 120,000.00 
~- -----~--,,----~----------------~- -~~-- -----I---~~-~-
---- ------ -- -----~~,---- ,~-----,-,- --------- -- ~-- -------1---- -

Sheet Subtotal = $ 54,778,400.00 

QUANTITIES PRICES 
BY CHECKED BY .J:Il C~KEDJ. 
Anne Pavol Kevin Atwater Jerry Zander (}..~ if,5(D~
DATE PREPARED PEER REVIEW DATE PREPARED PtltREVIEW 
June 16,2008 Tedd Calhoun August 5, 2008 Lf-.-. 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 29 OF -59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Civil/Structural 200811081 \08 - Wymer - MPH Total Est.xlsJDischarge (28-33) 

:; 
~~ '" .,; 0 I:: 
-,u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT >o..u .,;

.,; "

----- --1------------

--------

SH821 Detour for open cut dis~harge line 

17 Remove and Repl<\ce Concret~ Asphalt on SHS21 SI40 135 ton $ 120.00 $ 16,200.00
J----.--.-~ --

IS Remove and Replace Aggregate base on SHS21 SI40 250 ton $ 55.00 $ 13,750.00 

19 Compacted EITJbankment SI40 6,900 CY $ 20.00 $ 13S,000_00 

20 Concrete Asphalt for detour S140 630 ton $ 120_00 $ 75,600.00 

21 Aggregate base for detour 8140 1,150 ton $ 55.00 $ 63,250.00 

22 Concrete Jersey Barriers SI40 200 LF $ 110.00 $ 22,000.00 

23 Detour signage SI40 1 LS $ 77,000.00 $ 77,000_00 

24 Detour removal 8140 1 LS $ 44,000.00 $ 44,000.00 

Discharge Line Outlet Structure 

25 Excavation of common materials for structures (2: I) S140 960 CY $ 17.00 $ 16,320.00 

26 Backfill (2:1) 8140 700 CY $ 15.00 $ 10,500.00 

27 Compacted Backfill (2: I) 8140 700 CY $ 11.00 $ 7,700_00 

2S Embankment SI40 790 CY $ 17.00 $ 13,430.00
.--r

29 Compacted Embankment 8140 790 CY $ 8.00 $ 6,320.00 

30 Riprap (d50=24") (120Ib/cf) 8140 1,100 TONS $ 77.00 $ 84,700.00 

31 Riprap Bedding (130 Ib/cf) 8140 450 TONS $ 55.00 $ 24,750.00 

32 Furnish, fonn, and place reinforced concrete 8140 240 CY $ 1,200.00 $ 28S,000.00 
---~1--

33 Furnish and place cOEcrete reinforcement. 8140 29,000 LBS $ 2.00 $ 58,000_00 

Assume 120 #/CY ._-

34 Furnish and handle cement (.282T/CY) 8140 60 TONS $ 220.00 $ 13,200.00 
----

--

Discharge Line Outlet Chute 
- -~I-

35 Excavation of common materials for structures (2: I) 8140 16,000 CY $ 9.00 $ 144,000.00 
-

36 Backfill (2: I) SI40 3,600 CY $ 14.00 $ 50,400.00
--------,, - ------~ 

37 Compacted Bac~fill (2: I) 8140 3,600 CY $ 9.00 $ 32,400.00 
------t---- t--

38 Embankment (chute crosses swale) 8140 44,000 CY $ 10.00 440,000.00
1-._- ------- -----~. 

39 Compacted Embankment (chute crosses swale) 8140 44,000 CY $ 4.00 $ 176,000.00
r- -----------------------------~ f------- \--- - -

40 Riprap (d50=24''2~20 Ib/~.0_~______ SI40 8,300 TONS $ 69.00 $ 572,700.00 
I----~ ----~-- ------ ~--

41 Riprap Bedding (130~b/_~__ S140 3,700 TONS $ 50.00 $ 185,000.00 
~-- 1------- f-- --------- t-------~----

42 Furnish, form, an~ place-,!i~~orced c~~crete 8140 1,550 CY $ 1,000.00 $ 1,550,000.00
1----- ----- - -~~--I-~-

43 Furnish and place concrete reinforcement. ~Q- f-.--} SS ,000 LBS $ 2.00 $ 370,000.00 
-~--- f- -------- - ---------- - --- ~- ---~----- '''---------------

Assume 120 #/CY
1------- -------- ------,--,---------~--- ----1---------- I--------~f---- ----- - -~--- -~ 

44 Furnish and handle cement (.2S2T/CY) 8140 430 TONS $ 19000 $ SI,700.00 
--~- ------- ------------------------------)--- - f--------- -------------~ - ,-,---,~-------

1----- - ---------- - -----,,----~----------------- ------ --~------ f.------ f.--------- -----~- -

------- e----- ---- ------ ---- -.~.---~---" ---------- 1---------1---- -~ ~-------- -- f-------------

Sheet Subtotal = $ 4,574,920.00 

QUANTITIES PRICES 

BY CHECKED BY PI CHECKED JJ 
Anne Pavol Joe Gemperlinel K. A_ Sayer Jerry Zander OJIa. ....-c. g{Ld~
DATE PREPARED PEER REVIEW DATE PREPARED PEiR&IE~ 
May 1,2007 David K. Edwards August II, 2008 1)'-'M 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 30 OF 59- - 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Discharge Line WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Access conduit REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:l2008 JWZ Estimates\Black Rock-Wymer HMLlWymer MPH Total Est 

Civil 20081[082508 - Wymer - MPH Total Est.xls]Discharge (28-33) 

tz ::2 
UJ 

~ 15 !:: 
,.JU DESCRIPTION > CODE QUANTITY UNIT UNIT PRICE AMOUNT 
0.. U -<-< 0.. 

45 Concrete 8130 

Concrete in access house (18 x 18 x I foot walls) 60 CY $ 1,400.00 $ 84,000.00 

Concrete in access shaft (H = 50') 240 CY $ 1,300.00 $ 312,000.00 

Concrete in Gate Chamber (20 ft dia.) 210 CY $ 1,200.00 $ 252,000.00 

Concrete in access conduit (L =440 ) 1,980 CY $ 900.00 $ 1,782,000.00 

Concrete in pipe saddles 35 CY $ 1,500.00 $ 52,500.00 

(concrete total) 2,525 

46 Furnish and place concrete reinforcement. 

Assume 180 #/CY 454,500 LBS $ 2.00 $ 909,000.00 

47 Furnish and handle cement (.282T/CY) 712 TONS $ 190.00 $ 135,280.00 

48 Waste Excess Material from Discharge & Road Exc near Dam 

Assume local waste at dam. 

Quantities include 112 discharge, Outlet Chute, Access Roads. 

Waste rock excavation 8120 116,000 CY $ 10.00 $ 1,160,000.00 

Waste common material 8120 0 CY 

_. 
49 Borrow Material for Discharge & Access Roads near Dam 

Assume I way haul of 3 miles. 

Quantities include 112 discharge, Outlet Chute, Access Roads. 

Borrow Riprap 8120 0 CY 

Borrow Common 8120 93,000 CY $ 9.00 $ 837,000.00 

- .

1---------1-------- f-- -
1-------r------- f---------------.- -f-------~----

1------- -~ -------_. ~--1-----_. -
f------- -- ._--- - t-----. 

-_."-- ~--.-.--- ~-- --_._------- --_._--~---.------
---._ ---_. ._----------- ------'--- -

._....  ------.._- -_.__. 
--------~----

._ --_.__.. -.- -----_._-

------- -_. ----_._--------_._- - f----- -------- -_.- !------------- -. ._

-- --- -_.._-_.._-----------_._-_._----------- f------ -----_.._-f--'-~ -------~-- -_. 

r----- 1------- .__ .. _---_._-----_..... _._------------_. -----f-----.-- .._-_. ---_._.- 1--..--

1-------.- f---. .--1-------. --.---.------------------------- ---- r--------.- 1--------_._--- _._-_._-_._.
Sheet Subtotal = $ 5,523,780.00 

QUANTITIES PRICES 
BY CHECKED 

BY ~l ~ED 
~J 

Doug Stanton (8130), Dick LaFond (8120) Jason Schneider (8130), Brian Goplen (8120) Jerry Zand 

DATE PREPARED PEER REVIEW DATE PREPARED 
PEER mE;-in 

June 16, 2008 August 25, 2008 t)~ 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 31 - OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Discharge Line to Reservoir WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

REGION PN IPRICE LEVEL: Apr-07 
J:\LW~ JWL loStImatesllilack Kock-Wymer HMLlwymer MPH lotal loSt 

FILE: 
2008\[080408a - Wymer  MPH Total Est 7-2008_xlsISummary IA - Yakima 

Mechanical River 

:;: 
OJ ~~ 

::;: 0 t: 
--lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>"-u -<-< "

~---- ----

Mechanical 
1----- - ---------~-- -- f----- -----~-

r-------~ r-- -- -~-~---~---

50 Heating and Ventilating System for Discharge 8410 I L.S. $ 90,000.00 $ 90,000.00 
-

Line Valve Access Tunnel: -
Consists of: 

c---
2 - Electric unit heater; 7.5 kw 

I - Centrifugal fan; 750 cfm 
C-----------_ c--------------

I - Propeller fan; 2400 cfm 
1----- -

I - Axial fan: 5,000 cfm 

550 ft. Oval steel duct; 38-inch x 16-inch; galvanized 
-----~---

2 - Control damper; 60-inch by 6O-inch; motor-operated 

2 - Control damper; 32-inch by 32-inch; motor-operated 

2 - 60-inch by 60-inch stationary louver 

2 - 32-inch by 32-inch stationary louver 
~-

-

51 Ventilating System for Flowmeter Vault_: 8410 I L.S. $ 7,200.00 $ 7,200.00 
-

Consists of: r------------- r---------
I - Centrifugal fan, 450 cfm 

25 ft. carbon steel pipe and fittings, 8-inch dia., galv. 

52 Ventilating System for Air Chamber 8410 I L.S. $ 30,000.00 $ 30,000.00 

Structure: 
I---

Consists of: 
-

I - Centrifugal fan, 4000 cfm 

50 ft. carbon steel pipe and fittings, 18-inch dia., galv. 

-

53 Ultrasonic flowmeter, 2-path 8410 I L.S. $ 110,000.00 $ 110,000.00-
~- -

54 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 39,000 LBS $ 7.00 $ 273,000.00 

and guid_es above frame (steeIL____ 
----- r---------- --~- c--------~--1--- -

f---~---- ---~------------ - --

--------------~----------- --- -------

1-------- ------------ ------
-- -------~-----------~-~-~,--- r------------- - ------

f------ - ------------------------- --~- --- ----------

- ---- --~ --------------------------------------------~----r-------- ---c-------- -

--- ~------------------------ ------------ ---------- f--------- ----f-------~- -----------

-----,'~ ----- ------,--------,,--~------ ----~--------------------~----- ----------~ 

Sheet Subtotal = $ 510,200.00 

aUANTITIES PRICES 
BY: J. Grass I P. Schlein CHECKED BY 

~ 
R. Christensen Rick Christensen Dan Mar Cd~~ £1'5/~
DATE PREPARED: PEER REVIEW DATE PREPARED PEtdv<EW 

4128/07, 6116/08 August 5, 2008 L--f<.



BUREAU OF RECLAMATiON ESTIMATE WORKSHEET - 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 

Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
1:12008 1WZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Mechanical 200811082508 - Wymer - MPH Total Est.xlslDischarge (28-33) 

::2 
III ~~ t: 

...J v DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>-<
0. V «« 0. 

Mechanical 

Discharge/Isolation Valve 

55 96-inch dia. Motor-operated Slide gate 

( for Discharge manifold outlet into the 

reservoir. Pressure on downstream side of gate) 

Differential head = 132 feet 

Slide gate frame, slide, and stem: 25,000 # 

Motor operator: 1,800 # 8420 26,800 LBS $ 11.00 $ 294,800.00 

f---

Steel Pipe: Sta. 49+00 to Sta. 53+70 (End of Discharge Pipe) 

56 120-inch ID, 71l6-inch wall, 5641b/ft 8420 470 LF $ 1,700.00 $ 799,000.00 

-
57 14-inch OD steel pipe for filling line 

(l14-inch wall, 38 Ib per lin. ft.) 8420 20 LF $ 120.00 $ 2,400.00 

Valves 

58 A WW A Class 150, manually operated butterfly valves (for filling line): 

2 -14" Diameter valves, 400 Ibs. per valve. 8420 800 LBS $ 18.00 $ 14,400.00 

--.----~~.--- -
.._ .._- - . --

-.~---- --~~--- ._-~-~--'-----

---. ---- .--------~-,--~--,--
.__._ ._r---' -'

--- --"--r----~------~-·-~----~~· ._---- ------------

--- ._ ---_.. __.._-f------- !------- --~---,--.--.----~-.- ----. -
--'- f---... f------~-----------.--...-.-. - ----- f------------.- -_.. _------

----_.. r------.. 1----- ------ -----_._--------- --_._.-roo -~---- ._----------

__ 
--~-- ------1---------------_...-._--_... _---------'f------.--- C-. r--------..--.---f--.----. -----. 

r------ ---. ~-.--.- -_.__.-----_.._-_..._.__ .._. ---.----~--~- f------- f-----.-- -_._
----~----. --.~------.-

._-- --- ---~-~------------~-"-~,, ~---~---- ------------- _ .... __.f-----.- ----- ~--.----.- -------"-------,-----

--- --- .------~-----.----,------- .----.-.~-.--------- --.~--- -~----- ---- ---,,------- --- ---._--

Sheet Subtotal = $ 1,11 0 ,600.00 

QUANTITIES PRICES 
BY alEcKED BY ft'7 

CFD 
R. Frisz 615108 R. Zelenka 6/5/08 Jerry Zander(f 

DATE PREPARED PEER REVIEW DATE PREPARED 
PEER Rft&- rn 

June 4. 1008 R. Zelenka 6/5108 August 25. 2008 DlJ;t 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 
~ 

33 
-~-

OF  59 
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 

Discharge Line to Reservoir WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
J:l2oo8 JWZ EsttmateslBlack Rock-Wymer HMLlWymer MPH lotal Est }<'ILE: 
2oo81[080408a - Wymer - MPH Total Est 7-2oo8~xlsJSummary IA - Yakima 

Electrical River 

:;; 
~ ~ 
<0 "'t:
..JU ,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0. U << 0. 

-- -~ 

ELECTRICAL 

r--
Access Shaft/Gate Chamber Structure 

1- -I-------

Bldg Electrical Service Equipment (F &1) 8430 

59 Distribution panelboard, indoor type I EA $ 13,000~00 $ 13,000.00 
~-

480 volts, 3-phase with 225 ampere bus 

----

60 Transformer load center 1 EA $ 10,000.00 $ 10,000.00 

15 ~VA, I-phase, 480-2401120 volt 

Combination Motor Starters (F &1) 8430 

61 NEMA size 2 reversing contactor, 480V, 3-phase I EA $ 6,000.00 $ 6,000.00 

480-120 volt control transformer 

NEMA type 4 en~l()sure 

Lighting System (F&I) 8430 

62 120 volt, fluorescent NEMA type 4 fixtures for 1 LS $ 6,000.00 $ 6,000.00 

tower/gate chamber 

~-

f----- 1-

t---~- -~~~ f---- I--
Assumptions: r------ f---- ---- - '--~~----

Bringing power to dam is part of unlisted items 
1----f--~- r---- - f--------f---~--~ -~

f------ r---- -~~---~-~~- 1-------f------- -~ r-~--------

c----~- ~--" ,-~-----~----- --- f----~ 1-------- --~- ~-~-------~~ 1--- --

~-~ J- -----------------~------~1------ -------- ~~f---- 1------- -----~--~-

1-- -,-~ --- -"'''------,-------,-~--- ----------------- ---- --~~-----~-~I--~- I-------~-- f----------

------,- f-- ---~f-------~~ --.-~.-.---~---~--~-.----~--- --~ ~-~~-------~ --- ----~-

Sheet Subtotal = $ 35,000.00 

QUANTITIES PRICES 

BY CHECKED BY CHECKED J-. 
Mike Schuh Lisa Gamuciello Dan Mar ~ L2fLd ~ ~/'slc£:
DATE PREPARED PEER REVIEW DATE PREPARED PE~EW eM. April 25, 2007 George Girgis August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -SHEET 34- OF 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
: LW~ JWL bstlmateSIBTaCKKocK=Wymer HMLlWymer MPH Otal tost 

FILE: 
2008\[080408a - Wymer - MPH Total Est 7-2008.x)s]Summary ) A - Yakima 

Dam Civil/Structural River 

iz ::E 
OJ 

~6 t:: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT -' u >

p.. u « « p.. 

L--______ r---- e--- ------ ;-----------
GENERAL SITEWORK 8312 

;--. ---1-----------

Assume no clearing and grubbing required 
-I------ --~---.-----

Assume road improvements and haul roads are 
- -1---------  -~ 

part ofunlisted items 
----1---

- ---~1--- -

DIVERSION & DEWATERING 8312 
-- - --- I-- --

Given shallow alluvium & narrow valley, dewatering 
--f------

assumedto be minor (part o/unlisted items) 

FOUNDATION EXCA V A TION -f-

Assume common material stockpiled/or reuse ._._-- c--

in mise. fill, haul roads, and similar 

Assume rock material stockpiled/or use (zone 4) 
--. 

Stockpiles will be located within 112 mile 0/dam 

I ~tion, stripping, of dam foundation 8312 110,000 CY $ 3.00 $ 330,000.00 

Assume depth 0/ stripping 12 inches or less 
-- _. 

_Assume stripping will be stockpiled/or topsoil use 
-

2 Excavation, common, for dam foundation 8312 4,300,000 CY 6.00 $ 25,800,000.00 
- L

Assume about 45% o/volume requires ripping 
- ._

Assume suitable materials will be 
-

stockpiled/or use as miscellaneous fill 

3 Excavation, rock, for dam foundation 8312 75,000 CY $ 30.00 $ 2,250,000.00 
-

Assume drill and blast in areas along plinth 

- -

FOUNDATION TREATMENT 
----_. - ._---

Includes mise. surface foundation treatment, 

cOllSolidation grouting, and curtain grouting 

-- I--. 

4 Slush grouting of foundation surface 8312 SF $ 7.00 $ 336,000.00~~ -' -

aver assumed 40% 0/plinth area 
---

5 Dental concrete 8312 5,000 CY $ 240.00 $ 1,200,000.00 
,---- ._ 1------_. 

6 Fumisilplace zone 2 sand filter on foundation 8312 60.00 $ 2, 100,()()()..:2Q..------
35,QQ2..1----s::X-J 

___Over assumed 20% 0/area between u/s toe andaxis ---_. 

Assume a 3-ft thickness above & below wne 3 
--- -~-- - 1---_.._-1-------- -

7 F'u::nE.'Vplacezone 3_~vel drain em foundat!~_____ 8312 }5,QQQ. CY $ 48.00 $ 1,680,000.00r ------1---------
Betweenlhe_i'.0ne 2 filters in a 3-ft thickness 

1-----1-- -------.~ -- 1--- .....  1-----_. ---

;--- ---- -,- ,----------,--,----~--------,----------- -c------- ------ .._-----r 
t------- f-- ,'---~,------ ._--,,- -_._-- e---.--1---------f----- .-

--,-- --_.. _---------_ .. _-------------_.-_._.. _-f---- ---------- -..----.- ---------------

1------ ---- j---- " ------------- ---------- -- ----- ... ~----- ----- ------
Sheet Subtotal = $ 33,696,000,0{) 

QUANTITIES PRICES 

BY CHECKED BY J;j l CH~ED 
Chris Strickland Bill Engemoen Jerry Zande 'JilfA. rlrli... Ii'/(~ /0'6
1MTE PREPARED PEER REVIEW DATE PREPARED PEE;k JiXvIIlw 
June 12, 2008 Bill Engemoen August 5, 2008 \)L--t



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET ---35 
~ 

OF -59
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN IPRICE LEVEL: Apr-07 
J:l200S JWZ EsumateslBlack Rock-Wymer IlMLlWymer MPH Total Est 

FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008_xlsISummary IA - Yakima 

Dam Civil/Structural River 

:;;: 
w ~~ !:: 

-l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>-< 
'" U -<-< '" 

FOUNDATION TREATMENT (continued)
- - --~ 

--

Consolidation Grouting of Foundation 
[-------

Generally limited (0 area beneath plinth 

8 Setups for drilling grout holes 8312 2,700 EA $ 120.00 $ 324,000.00 

Assume 2-inch dia. drilled on 7.5foot centers 

9 Drill grout holes 8312 160,000 LF $ 36.00 $ 5,760,000.00 

Assume 2-inch dia. wllength= 60 feet 

10 Hookups to grout holes 8312 2,700 EA $ 72.00 $ 194,400.00 

11 Pressure grout 8312 480,000 CF $ 12.00 $ 5,760,000.00 

Assume grouting process only minus cement 

Assume 3 CF per 1 LF ofhole 

12 Furnish and handle cement for pressure grouting 8312 480,000 BAGS $ 11.00 $ 5,280,000.00 

Assume 1 bag per CF 

-' 
Curtain Grouting of Foundation 

Three-row curtain beneathplinth 
-

13 Setups for drilling grout holes 8312 1,200 EA $ 120.00 $ 144,000.00 

Assume 3 rows of2-inch dia.on 10-ft centers 

14 Drill grout holes 8312 300,000 LF $ 36.00 $ 10,800,000.00 

Assume 2-inch dia. wllengthfrom 75 to 300 feet, 

with average of250 feet 

15 Hookups to grout holes 8312 1,200 EA $ 72.00 $ 86,400.00 

16 Pressure grout 8312 900,000 CF $ 12.00 $ 10,800,000.00 
--

Assume grouting process only minus cement 

Assume 3 CF per 1 LF ofhole 

17 Furnish and handle cement for pressure grouting 8312 900,000 BAGS $ 11.00 $ 9,900,000.00 

-~ 

-

-- -

~- ----~- ----

- -

- - --- --

f---~~- 1--- ---- -----~~~-- --r--~~-----~ 

-~- -------- -~----- - ----- ------

--~-~--------~~~- ------------------ --,, -- --------- ------~ 

--~---------- .,,-- -- - --~~------- - ---- -----~-----

Sheet Subtotal = $ 49,048,800.00 

QUANTITIES PRICES 
BY CHECKED BY .f.:1J CHECKE~d 
Chris Strickland Bill Engemoen Jerry Zander ~ '~'2:/(~/I..~ 
DATE PREPARED PEER REVIEW DATE PREPARED PE1>~W 
June 12,2008 Bill Engemoen August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 36 - OF --59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and {,)ike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
J:WVOJ ~ lOstmlateSI15,aCK Kock-Wymer tlMLlWymer MPH otal lOst 

FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008.xlsISummary I A - Yakima 

Dam Civil/Structural River 

r ~ 
~ 

1;25 '" -< 0 t:: 
-l U r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o..U -<-< 0.. 

--~--- --i-- -~~~- -.-~~---.. -
EMBANKMENT CONSTRUCTION 

---~- . - .-~~.~~.----

Item~. are set up asfumish and place, w~~ch would_____ 
~-

._

include purchasing from commercial sites, 
-

processing on.~ite, development ofquarry, 0':. 
-

~ransportingfrom stockpiles olrequired excavation 
----

-_. 

18 Furnish and place zone I 8312 400,000 CY $ 12.00 $ 4,800,000.00 

Consists of selected impervious soil!. stockpiled 
~----- .. -

from reqd exc within 3 miles ofdam 
-

Compaction to 6-inch lifts by tamping roller 
-~~-' 

19 Furnish and place zone 2 filter 8312 535,000 CY $ 48.00 $ 25,680,000.00 

Sand/gravel material processed commercially 

or developed onsite 
---~~--~~---

Ifcommercial, assume 23 mile one-way haul 

Compacted to I2-inch layers by vibratory steel drum - -

Assume horizontal width of20 ft 
- --f--------~~-~-

Includes an upstream and downstream zone .. 

20 Furnish and place zone 3 drain 8312 530,000 CY $ 47.00 $ 24,910,000.00 

Gravel/cobble material processed commercially or 
-

developed om'ite r-------- -
If commercial, assume 23 mile one-way haul -
Compacted to 12-inch layers by vibratory ,I·teel drum 

Assume horizontal width of20 ft 

21 Furnish and place zone 4 rockfill~~_. 8312 10,900,000 CY $ 12.00 $ 130,800,000.00 
-

Developedfrom basalt ridges surrounding reservoir 
---~~-

Assume average 3-mile haul to dam --I--
Rock sizes up to 3foot 

L..........--Compacted in 3ft layers by vibratory steel drum 
~--I---~ --~~--

22 Furnish and place miscellaneous fill 8312 3,650,000 CY $ 8.00 $ 29,200,000.00 
--~~-- ---~~---~ 

Comes from stockpiles of required excavl!tion 
1-------

within 112 mile ofdam 
- "-~--~-. .~ --~ -~~---~ ,...--~~---~-~~--

Generally consists ofgravelly soils 
1--- .._- '---------~- -~-~ ~~--

Compacted in 2~ft layers by V.l~~tOry stef!.l drum 
1---------- - -----~---~ - - ~-------------

1---- --- .-~~---~----~~--,-,------~-~-~-- -----.-~--1---- ~~-~~--- I--~~-----~~~-.-

'----------_.. --,-------~~--~-~-,,------------ ----~I---~- ---~----1-------.--~--. 

---- --.. ~I--------~----- --~~--- -------~-- -~---~~~ ~--- 1------------ -~~--- ----...._ f--------------------~ 

---~ ---- - ----- -~-------~~--------------------------- - ~~--. --r---.-~--.-.- ~-----f------ ---~~-- .. ~~---

---_._ --- -----~~- ---  -------~---~------ -I--------~-- ~~- ---~-.-------- ~-------------

---.---- J------- --- ----~~--- -----. -- ------------~- ~---- ~-----~ ---- I---------~ ~- - --- ---------

Sheet Subtotal = $ 215,390,000.00 

QUANTITIES PRICES 

BY CHECKED 
BY -141 CH~CKE~. 

Chris Strickland Bill Engemoen Jerry Zan er ,U..LlG ~ 'ifrJ/lI'6
DATE PREPARED PEER REVIEW DATE PREPARED PE'~W 
June 12, 2008 Bill Engemoen August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 37 - OF - 59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Concrete-Faced Rockfill Dam REGION PN PRICE LEVEL: Apr-07 
1:12008 JWZ EstllnateslBlack KocK-wymer ttMLlwymer MYtt lotal!:.st FILE: 
20081[0804083 - Wymer - MPH Total Est 7-2oo8.xlsjSummary IA - Yakima 

Dam Civil/Structural River 

::;: f-<~ Ulz::o 
~o t:
..JU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
P-U ~ 

~ P

-
CONCRETE FACE & PLINTH CONSTRUCTION -

-~ 

Plinth 

Typical thicknes.\· will be 1.5 feet 
-~ 

Width will range from 10 to 45 feet, assume 30ft 

Grouted anchors may be needed in poor rock areas -
'---~~----

23 Furnish and place reinforced concrete in plinth 8312 9,000 CY $ 660.00 $ 5,940,~ 

24 Furnish and place concrete reinforcement (lOO#/CY) 8312 900,000 LBS $ 2.00 $ 1,800,000.00 

25 Furnish and handle cement for concrete (.282T/CY) 8312 2,600 TONS $ 140.00 $ 364,000.00 

26 Furnish and install grouted anchors 8312 86,000 LF $ 31.00 $ 2,666,000~~ 

Assume I-inch diameter rebar grouted into rock 

Assume I5foot lengths 
-~ 

--- ~~-~~-,-~--

Concrete Deck 

Thickness will average 2feet 

Adjacent panels will have waterstops and dowels 
-~ 

Concrete paved on 1.5: 1 upstream face ofdam 

27 Furnish and place reinforced concrete in deck 8312 170,000 CY $ 600.00 $ 102,000,000.00 

28 Furnish and place concrete reinforcement (lOO#/CY) 8312 17,000,000 LBS $ 2.00 $ 34,000,000.00 

29 Furnish and handle cement for concrete (.282T/CY) 8312 48,000 TONS $ 140.00 $ 6,720,000.00 

-
MISCELLANEOUS 

Instrumentation - ---~ 

Assume part ofunlisted items 

------
Toe Drains 

- -
Assume part ofunlisted items 

-- ---

f--- 1-------- --,----~~,,---

Site cleanup and relandscaping 
t------- -~ 

Assume part ofunlisted items 
- f------ -~--- -----~~~-----

- ----~-~-----~---~ -----~-- -- ---~-

-- ~-- - -f---------- -

------~-------------f----- ---------~ --- ------~~-,----- -----_._-. 

~-- ------ [----- ----~~-

Sheet Subtotal = $ 153,490,000.00 

QUANTITIES PRICES 

BY CHECKED BY ~J 
Chris Strickland Bill EngemoeD Jerry Zander CH;Z;;vl6t-. dcSlt>~
DATE PREPARED PEER REVIEW DATE PREPARED PEt~W 
JUDe 12, 2008 Bill Engemoen AuguSi 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET- 38 - OF 
~~-

59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Stndy 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
J:\2008 JWZ EsumatesIBlack Rock-Wymer HMLlwymer !v!pH lotal cst 

FILE: 
2008\[0804083 - Wymer - MPH Tolli Est 7-2008.xlsjSummary 1 A - Yakima 

Dike Civil/Structural River 

;;: f-~ 
~o '" !:: 

DESCRIYfION CODE QUANTITY UNIT UNIT PRICE AMOUNT -'u >o..u <: 
<: a. 

GENERAL SITEWORK 
------~+---- -

Assume no clearing and grubbing required 
t-----~ -

Assume road improvements and haul roads are - l----- .~-

part ofunlisted items 

t--~ -
DIVERSION & DEWATERING 

Assume groundwater is below excavation 

Assume natural stream beds in area are dry 

r----
FOUNDATION EXCA VATION -

Assume common material stockpiled for reuse 
-

Assume rock material stockpiled for reuse 

Stockpiles will be located within 1/2 mile ofdam 
~-

30 Excavation, stripping, of dam foundation 8312 45,000 CY $ 5.00 $ 225,000.00 

Assume depth ofstripping 12 inches or less 
----- _. 

Assume stripping will be stockpiled for topsoil use _. 
31 Excavation, common, for dam foundation 8312 1,670,000 CY $ 6.00 $ 10,020,000.00 

-

Assume about 45% ofvolume requires ripping 

Assume suitable materials will be stockpiled 

for use as miscellaneous fill 

32 Excavation, rock, for dam foundation 8312 5,000 CY $ 58.00 $ 290,000.00 
-~ 

Assume drill and blast in random locations - -

FOUNDATION TREATMENT 

Includes misc. foundation sUlface treatment, 
J-------~ 

consolidation grouting, and curtain grouting 

1-----. 

Miscellaneous Foundation Areas
1------- t-----

Applied in areas ofpoor quality rock 

33 Slush grouting of foundation surface 8312 48,000 SF $ 7.00 $ 336,000.00
--~--

Over assumed 40% ofarea beneath zone I 
J------ ~~~ /---

34 Dental concrete 8312 5,000 CY $ 240.00 $ 1,200,000.00 
t-----~---- t-------~ ~-=.- I

35 Furnish/place zone 2 sand filter on foundation 8312 40,000 CY 60.00 $ 2,400,000.00 
----- ~~~ 

Over 50% ofarl!:a between zone 1 and dis toe 
--- ---- ~---

Assume a 3-ft thickness above and below zone 3 
------- --'--------------~----. --~---1----- -----~-----~ 

36 Furnish/place zone 3 gravel drain on foundation 8312 40,000 CY $ 48.00 $ 1,920,000.00
.------._- I---~ 1------ c---- -------

Between (he zone 2/ilters in a 3-ft thickness 
---~--~~- ~---- -----------~---~------.---------~- I--~-~~ --

r-------f-----t----------------------------~----.~--------- --.~-.- ----------- f------------~ 

~------- -.~ ~------------------ -------~.----~ f------ ---~ -------1--- -r---~-------
Sheet Subtotal = $ 16,391,000.00 

QUANTITIES PRICES 

BY CHECKED BY ~] 
Jerry Zander d;:~j Chris Strickland Bill Engemoen v;re:;.. g/l~/u¥

DATE PREPARED PEER REVIEW DATE PREPARED P~E(frY:f 
June 12, 2008 Bill Engemoen August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET --39 - OF ---59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 

FILE: 
1:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Dike Civil/Structural 20081[081208 - Wymer - MPH Total Estxls]Diversion (53-56) 

f ::; 

~§ "'t: 
...l U :>< DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
0.. U -<-< 0.. 

FOUNDATION TREATMENT (continued) 

Consolidation Grouting of Foundation 

Generally limited to area beneath zone 1 

37 Setups for drilling grout holes 8312 2,900 EA $ 110.00 $ 319,000.00 

Assume 2-inch dia. drilled on 7.5-foot centers 

38 Drill grout holes 8312 145,000 LF $ 35.00 $ 5,075,000.00 

Assume 2-inch dia. wllength= 50 feet 
-

39 Hookups to grout holes 8312 2,900 EA $ 70.00 $ 203,000.00 

40 Pressure grout 8312 435,000 CF $ 11.00 $ 4,785,000.00 

Assume grouting process only minus cement 

Assume 3 CF per 1 LF ofhole 

41 Furnish and handle cement for pressure grouting 8312 435,000 BAGS $ 11.00 $ 4,785,000.00 

___I1.s.sume 1 bag per CF 

Curtain Grouting of Foundation 

Three-row curtain beneath zone 1 

42 Setups for drilling grout holes 8312 810 EA $ 115.00 $ 93,150.00 

Assume 3-rows of2-inch dia.on JO-jt centers 

43 Drill grout holes 8312 120,000 LF $ 35.00 $ 4,200,000.00 

Assume 2-inch dia. wllengthfrom 60 to 200 feet, 

with an average of 150feet 

44 Hookups to grout holes 8312 810 EA $ 70.00 $ 56,700.00 

45 Pressure grout 8312 360,000 CF $ 12.00 $ 4,320,000.00 
--

Avsume grouting process only minus cement 

Assume 3 CF per 1 LF ofhole 
-

46 Furnish and handle cement for pressure grouting 8312 360,000 BAGS $ 11.00 $ 3,960,000.00 
-

Assume 1 bag per CF - ---
------ ---~,--- -~ 

-------------, -~----- -

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

----------------------- ---1-----~--- ------~-------

------ ------------------------ ----- - --~1------------

f---- ------ ---------" --1-------- ----f-----~-- 1---- --
---1----------------------------------- ------- ---- ~---- c------ --~ ------------------

--c---------------------------------------1-- - ~-----r--------- -

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

Sheet Subtotal = $ 27,796,850.00 

QUANTITIES PRICES 

BY CHECKED CHECKED BY ftl 
Chris Strickland Bill Engemoen Jerry Zander ~2j~(Li~ g-/(~JO'j 
DATE PREPARED PEER REVIEW DATE PREPARED pt~w 
June 12, 2008 Bill Engemoen August 12,2008 



ESTIMATE WORKSHEET BUREAU OF RECLAMATION ---SHEET 40~ OF 59 --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
J:\200~ JWZ Estlmates\Hlack Kock-Wymer HMLlWymer MPH Total cst 

FILE: 
2008\[080408a - Wymer - MPH Total Est 7-2008_xlsJSummary IA - Yakima 

Dike Civil/Structura[ River 

:::0 " § 
:;; 0 "' t: ,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-' LJ 
'"LJ ~ 

~ C4 

--~ -- ---~~-----,---

EMBANKMENT CONSTRUCTION 
-~---- --~- -~ 

Items are set up asfurnish and place, which would 
---

include purcha.ving from commercial sites, 
- -

processing onsite, development ofquarry, or 
-

transporting fran! stockpiles of required excavation 

47 Furnish and place zone I core 8312 515,000 CY $ 16J)() $ 8,240,000.00 
--

Acquiredfrom source 10 miles from dam 

Compacted to 6-inch lifts by tamping roller 

48 Furnish and place zone 2 filter 8312 425,000 CY $ 49.00 $ 20,825,000.00 

Sand/gravel material processed commercially 

or developed onsite 
[--

If commercial, assume 23 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Assume horizontal width of20 ft 

Includes both an upstream and downstream zone 

49 Furnish and place zone 3 drain 8312 210,000 CY $ 48.00 $ 10,080,000.00 

Gravel/cobble material processed commercially or 

developed onsite 

Ifcommercial, assume 23 mile one-way haul 

Compacted to 12-inch layers by vibratory steel drum 

Assume horizontal width of20 ft 

50 Furnish and place zone 4 rockfill 8312 2,000,000 CY $ 14.00 $ 28,000,000.00 

Developedfrom basalt ridges surrounding reservoir 

Assume average 3-mile haul to dam 
---

Rock sizes up to 3-foot 

Compacted in 3-ft layers by vibratory steel drum 
-~ -

51 Furnish and place miscellaneous fill 8312 500,000 CY $ 8.00 $ 4,000,~
f--- -

Comes from stockpiles of required excavation 
- --~ 

within 112 mile ofdam 
--

Generally consists ofgravelly soils 
~- -

Cqmpa!::ted in 2-ft layers by vibratory steel drum 
f--- - --~ - --~ 

-- -

[---- --,-,-~-----------~-------~--~--- ----

- r-~~- - ------~----------- ---- ~---- -~,- -

-- -~ ----~----~-- ~----------- - ----- - ~-~--------~-

-- --~-----~-~-- -----~-~- --~--- -~---------

- --------------,,---------~~--------------- --- -- ---~ -----~-- ---------------

-- ------~~--~--,,--------- ~~--- ---- --~-- ------

Sheet Subtotal = $ 71,145,000.00 

QUANTITIES PRICES 

BY CHECKED BY.J;;t] CHECKED J,. 
Chris Strickland Bill Engemoen Jerry Zan c2t;/d. ,~ S((I.{ ID~
DATE PREPARED PEER REVIEW DATE PREPARED PE~~EW 
June 12, 2008 Bill Engemoen August 5, 2008 l/M 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET -  

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Dam and Dike WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Central Core Rockfill Dike REGION PN PRICE LEVEL: Apr-07 
J:\2UO~ JWL Esumatesllliack Kock-Wymer HMLlWymer MPH Total Est FILE: 
20081[080408" - Wymer - MPH Total Est 7-2oo8.xlsISummary IA - Yakima 

Dike Civil/Structural River 

~ 

~~ "'I:: 
...lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>c.. U ~ 

< "

~- --,,
MISCELLANEOUS 

- -

---~----

Instrumentation 
-

Assume part of unlisted items 

Toe Drains 

Assume part ofunlisted items 

Site cleanup and relandscaping 

Assume part ofunlisted items 

-

-~ 

-~ 

-

--

------- f-----

-~- -

--- ------- --1----------- ---------

-~ ---------- ---- f-----

f------ - - - '-----1---------- --------

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

f------------ r----- ------ ---- --------- ------

C------_______ ---- --- --- ------ --- ----------- r------------- ~---- -----

~- ~--------------- ---,---------- --- ------- - --------- ---- ----

--- -- -,---~---------- --------------- -------1----------- r----- f-----------1------------

-- ----- , --,--------,. ------------- ------------------1----------1----f--------- -----------

Sheet Subtotal = $ -
QUANTITIES PRICES 

BY CHECKED CHECKED BY f4J 
Chris Strickland Bill Engemoen Jerry Zander 

DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW 

June 12, 2008 Bill Engemoen August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET --42 - OF ---59 -

FEATURE: PROJECT: 

Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Spillway REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:12008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Civil 20081[082508 - Wymer - MPH Total ESLxls]Spiliway & Outlet Wks (42-52) 

::;; ~§ UJ 

~ 0 t:: 
-lU DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT><o..u ~ 

~ 0.. 

Uncontrolled Spillway (no gates) 

Located on left abutment with crest at EL 1730 

Earthwork 8130 

1 Common excavation 728,000 CY $ 7_00 $ 5,096,000.00 

2 Rock excavation (drill and blast) 189,000 CY $ 28.00 $ 5,292,000.00 

3 Pervious backfill behind chute walls 5,200 CY $ 24.00 $ 124,800.00 

4 Misc backfill behind chute walls 19,500 CY $ 17.00 $ 331,500.00 

5 Riprap inlet structure 2,600 CY $ 60.00 $ 156,000.00 

6 Bedding for riprap inlet structure 1,400 CY $ 48.00 $ 67,200.00 

7 Riprap for stilling basin 1,700 CY $ 60.00 $ 102,000.00 

8 Bedding for riprap stilling basin 1,000 CY $ 48.00 $ 48,000.00 

Concrete 8130 

9 Concrete in Inlet structure 1,100 CY $ 1,100.00 $ 1,210,000.00 

10 Concrete in Crest structure 1,500 CY $ 1,100.00 $ 1,650,000.00 

11 Concrete in Chute 18,900 CY $ 850.00 $ 16,065,000.00 

12 Concrete in Stilling Basin structure 1,900 CY $ 1,100.00 $ 2,090,000.00 

13 Furnish and place concrete reinforcement. 374,400 LBS $ 2.00 $ 748,800.00 

Assume 160 #/CY 
f---

14 Furnish and handle cement (.282T/CY) 6,600 TONS $ 140.00 $ 924,000.00 
f---

Drains - Furnish and install 8130 

15 6-inch dia PVC perf. And non perf. (90% perf.) 20,800 LF $ 8.00 $ 166,400.00 

16 Furnish and install sand for drains 6,000 CY $ 37.00 $ 222,000.00 

17 Furnish and install gravel for drains 5,200 CY $ 37.00 $ 192,400.00 

18 Furnish and install 2-inch rigid insulation 169,000 SF $ 3.00 $ 507,000.00 
~-

-

19 Furnish and install 9-inch waterstops - spillway joints 8130 19,500 LF $ 11.00 $ 214,500.00 
~-~- -
--

20 I:>r!!l~nd grotJ!_ anch()~_bars _ 8130 460 EA $ 220.00 $ 101,200.00
1-------1--- -~ '-------

~tallength ()f rock ~rilling= 1,850 feet) 
r---~ ~--- -~--~-- '-------

21 Reinforcement for anchor bars 8130 11,700 LBS $ 2.00 $ 23,400.00r----- -----------------J---- - ---~- 1-------

J-----~ ~-- ----------------- ---~r_- -- ---- ------ -
22 Furnish and install 48-inch chain link fencing 8130 8,200 LF $ 24.00 $ 196,800.00 

r----- -------------------------------------r-.-- ------- ,-----------------
for spillway _________________________ 

'------ ~- - -~ --------
~---- ------1-------------------------------------------- - 1------- ------~---f---------

~-------- -- --"--------------,~-------~----------- ---- --~'''---- --- -------- ---------

------,---r-.-- ---~- --------,-------~-----,----- ----------------- ~---- --------- ----- r---------- ---~----------
Sheet Subtotal = $ 35,529,000.00 

QUANTITIES PRICES 

BY CHECKED 
BY ~l c:rD 

Doug Stanton Jason Schneider Jerry Zwde , 
DATE PREPARED PEERREVlEW DATE PREPARED 

PEER REtf[9-
August 25. 2008 fn \jLY\



BUREAU OF RECLAMATION SHEET -- -43 OF --59 _.

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

Access Bridge across Spillway (upstream) REGION PN IPRICE LEVEL: Apr-07 

FILE: 
J:\2oo8 JWZ Estimates\Black Rock-Wymer HMLlWymer MPH Total Est 

Civil/Structural 200811081208 - Wymer - MPH Total ESl.xlsjSpiliway & Outlet Wks (42-52) 

:;: 

~ ~ "'t: 
-,u DESCRIl'TION CODE QUANTITY UNIT' UNIT PRICE > AMOUNT
"-u -<-< "

-
Access Bridge across Spillway (upstream) 86-8140 

23 Furnish and install WSDOT W42G prestressed, 
1----r-

concrete girders, L = 65 feet 5 Each $ 9,700.00 $ 48,500.00 

24 Furnish and place reinforced concrete for deck, 

F-shape barriers & diaphragms, fc = 4,000 psi 60 CY $ 2,200.00 $ 132,000.00 

(deck slab is 7.5 inch thick) 

25 Furnish and handle cement material 17 Tons $ 140.00 $ 2,380.00 

26 Furnish and install epoxy coated reinforcing steel 

Fy = 60,000 psi 15,000 LBS $ 2.00 $ 30,000.00 

-~ 

27 Furnish and install elastomeric bearing pads, 

(3" x 1'-6" x 2'-0"), total # = 10 30 SF $ 340.00 $ 10,200.00 

28 Furnish and install compression seals, DS Brown ._

CV-35 or Watson Bowman WA-350 elastomeric 54 LF $ 60.00 $ 3,240.00 

joint seals at ends of bridge 

Deck drains (2 per side) 
-

29 R-4005-A2 as manufactured by NEENAH 

Foundry or equal. Each one weighs- 105 Ibs 4 EA $ 630.00 $ 2,520.00 

30 8-inch diameter black steel pipe, each L = 4' 16 LF $ 180.00 $ 2,880.00 

-
Bridge is 65 feet long, with a 24-foot clear width. The 

bridge spans the spillway walls, which are 60-feet 

apart. The bridge superstructure will be supported 

on bearing seats, formed onto the spillway walls. 
- ---

Therefore, no foundation elements are included in 

this estimate worksheet. - - r-- -
The bridge is located near the left abutment. The 

~.-.-- -
dam crest will be gravel surfaced. Chain link fence __ - -- -
is required along the length of the spillway, so itis 

~-

not included here. No approach guardrail is 
-- ._-

included in this estimate (see roadwork estimate). 

Water treatment for deck drainage is not included 
f---~1-------1- - r--- -------

in this estimate. 
-------- ------------------------1-- --

Sheet Subtotal = $ 231,720.00 

QUANTITIES I'RICES 
BY CHECKED BY .;;1.1 CHECKE~t l 
Jesus G. Romero, PE Anne C. Pavol, PE Jerry Zander c:L..k ,~q/11 08 
DATE PREPARED PEER REVIEW toATE PREPARED PE}:R~VIEW 

June 17, 2008 Tedd Calhoun, PE August 12, 2008 \)U-,,

ESTIMATE WORKSHEET 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET~ 44_ OF 
~ 

59

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Access Bridge across Spillway (to access outlet REGION PN PRICE LEVEL: Apr-07 

works control house) FILE: 
J:l200S JWZ EstimateslBlack Rock-Wymer HMLIWymer MPH Total Est 

Civil/Structural 200SI[OSI20S - Wymer - MPH Total Est.xlsjSpillway & Outlet Wks (42-52) 

::E .... ~ Ulz;..! 
<0 !::
...lU DESCRIPTION CODE QUANTITY UNIT PRICE > UNIT AMOUNT 
0. U << 0. 

-~-

Bridge over 60-fool wide trapezoidal channel, with 2:1 86-8140 

side slopes. Flow in channel is 12,000 cfs 

31 Furnish and install WSDOT W53DG prestressed, 

concrete bulb tee girders, L =96 feet 7 Each $ 9,700.00 $ 67,900.00 

32 Furnish and place 3-inch thick concrete overlay, 

approach slabs, F-shape barriers, diaphragms, 520 CY $ 2,200.00 $ 1,144,000.00 

abutments & wingwalls, Fc =4,000 psi 

33 Furnish and handle cement material 150 Tons $ 140.00 $ 21,000.00 

34 Furnish and install epoxy coated reinforcing steel 

Fy =60,000 psi 80,000 LBS $ 2.00 $ 160,000.00 

35 Furnish and install elastomeric bearing pads, 

(3" x 2'-0" x 2'-0"), total # =14 56 SF $ 340.00 $ 19,040.00 

36 Furnish and install compression seals, DS Brown 0 LF $ - $ -

CY-35 or Watson Bowman WA-350 elastomeric 

Deck drains (3 per side) 

R-4005-A2 as manufactured by NEENAH 

37 Foundry or equal. Each one weighs- 105 Ibs 6 EA $ 630.00 $ 3,780.00 

38 8-inch diameter black steel pipe, each L =4' 24 LF $ 180.00 $ 4,320.00 

38b Approach guardrail, 75-foot per side, 4 sides 300 LF $ 80.00 $ 24,000:.22. 

Bridge is 96 feet long, with a 40-foot clear width. The 

bridge spans over the spillway channel, which has a 

60-foot bottom width and 2:1 side slopes. The 

bridge superstructure is supported on reinforced 
-~ 

concrete abutments. 25-foot long approach slabs 
~-

are required. 

The bridge is located downstream of the reservoir, 
-'- r- f-------- --

and carries SR2~1 (two 12-foot lanes and two 8-foot 
f---------- - '--- .-~ 

shoulders result in a 40-foot clear width). 
I--~ :-- '- -r-~-1---------1--

Water treatment for deck drainage is not included ----- -
in this estimate. --- --- .-I-----~.-----~-I--~-----.- ~-----

~---.- -. -,------------~- ._ ,--------,---- -------- ------.-.--~--

C---.___ 
-~----- -- -----~-,-,------. - 1---------- ------------1--

._-----------,--- ---~r----- ----- -~-------f-----~--.-~---~ 

Sheet Subtotal = $ 1,444,040.00 

QUANTITIES PRICES 
BY CHECKED BY fl.] CHECKED 

Jesus G_ Romero, PE Anne C. Pavol, PE Jerry Zander LZI.J. iUki":" g/f3/DS
DATE PREPARED PEER REVIEW DATE PREPARED PE~~~W 

June 17, 2008 Tedd Calhoun, PE August 12, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 45~
~ 

OF ~59
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:ILUU~ JWL iosomatesl/:llack Rock-Wymer HMLlwymer MPH lotal Est 

FILE: 
2008110804083 - Wymer - MPH Total Est 7-2008.xlslSummary lA - Yakima 

Civil River 

f ::;; 
~5 
-< 0 '" !:: 

DESCRlPTION -'u CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0.. U -<-< 0.. 

1--
Earth\V_()rk VIS· channel, intake, conduit, portal S130 

39 Excavate common materials for structures 500 CY $ 30.00 $ 15,000.00 

40 Excavate rock materials for structures (drill & shoot) 1,500 CY $ 53.00 $ 79,500.00 

41 F &_~ bedding for riprap (processed on-site) 70 CY $ 4S.00 $ 3,360.00 

42 F & P ro~kfill from dam excavation (riprap) 140 CY $ 56.00 $ 7,S40.00 

43 Furnish and install chain link fabric around portal 1,750 SF $ 4.00 $ 7,000.00 

44 F&I IS-inch x 112 in. dia resin anchors for fabric support 24 EA $ 60.00 $ 1,440.00- . 

Earthwork DIS· portal, conduit, house, stilling basin SI30 

45 Excavate common materials for structures 1,000 CY $ 30.00 $ 30,000.00 

46 Excavate rock materials for structures (drill & shoot) 3,000 CY $ 53.00 $ 159,000.00 

47 Excavate common materials for basin 12,000 CY $ 10.00 $ 120,000.00 

4S Excavate rock materials for basin (drill & shoot) 4,000 CY $ 53.00 $ 212,000.00 

49 F & P bedding for riprap (processed on-site) 4,500 CY $ 31.00 $ 139,500.00 

50 F & P rockfill from darn excavation (riprap) 2,250 CY $ 54.00 $ 121,500.00 

51 Furnish and install chain link fabric around portal 2,000 SF $ 4.00 $ S,OOO.OO 

52 F&I IS-inch x 112 in. di~ resin anchors for fabric support 30 EA $ 60.00 $ I,SOO.OO 

---

Construct ROW tunnel U/S of gate chamber S130 

53 Drill and sh~t 13.5-ft O.D.circular shaped uls tunnel S50 LF $ 2,400.00 $ 2,040,000.00 

54 Remove and stockpile rock (assume local stockpile) 4,500 CY $ 23.00 $ 103,500.00 

Furnish, drill and install 750-IO-ft long x I-inch dia. 

55 A307, 20K rockbolts 5,200 LF $ 86.00 $ 447,200.00 

56 Furnish and install 6 steel sets (W8 x 40) (full circle) 1l,400 LBS $ 7.00 $ 79,800.00 

Construct ROW tunnel dis of gate chamber S130 

57 Qrill and shoot 19-ft OD circular shaped dis tunnel 1,200 LF $ 3,400.00 $ 4,080,000.00 

58 Remove and stockpile rock (assume local stockpile) 13,000 CY $ 23.00 $ 299,000.00 

Furnish, drill and install 1250-IO-ft long x I-inch dia. _. 
59 A307, 20K rockbolts 8,SOO LF $ 86.00 $ 756,800.00r-------- -

60 Furnish and install 6 steel sets (W 10 x 40) in crown 20,000 LBS $ 7.00 $ 140,000.00 
-~-- -

f------- ---- .--~~ --- -_. ---~ r-----
Construct Gate chamber 

----- r-------~~-.-- -- .--~ 

61 Drill and~~?Ot 2()..ft g_12.s.pherical sll.'l.ped chamber 20 LF $ 3,600.00 $ 72,000.00
-_. - -~1-.. 

62 ~emove and~~()Ckpile rock (assume local stock£ile) 340 CY $ 28.00 $ 9,520.00
'----- ~---- ~~- --- r----- .-~ 

f<ll~i~.!J,..9r2!~ and i~tllIL~()"lO-ftI()E_g x I-inch dia. -- - ---- ._ --

63 A307, 20K rockbolts 300 LF $ 168.00 $ 50,400.00 
----- :--.---.~~----- -----~~--- ,,------ ---- -----~ ---,,~----- ----------.~ 

,,--~~- ~--- -
Sheet Subtotal = $ 8,984,160.00 

QUANTITIES PRICES 
BY CHECKED BY J;1,J CHECKE~J 
Doug Stanton Jason Schneider Jerry Zander c:2h ~ ~/(Sfo<i
iDATE PREPARED PEER REVIEW DATE PREPARED P~~EW c.J'June 13,2008 August 5, 2008 



BUREAU OF REClAMATION ESTIMATE WORKSHEET 
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
HID8I 70lESlISpreadsheetllBlack Rock-WymerlWymer MPH total 

Civil estl[082508 - Wymer - MPH Total EstxlsJSpillway & Outlet Wks (42-52) 

::1 
f ~ 
:;; 15 "'I:: 

;,. DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT 
~d ~ 

~ 0.. 

63 Construct Upper Intake Structure 

b FFP reinf. Conc - Upper Intake structure 8130 250 CY $ 1,300.00 $ 325,000.00 
.. 

c Furnish and place reinforcement (est 200#/CY) 50,000 LBS $ 2.00 $ 100,000.00 

d Furnish and handle cement (.282T/CY) 71 Tons $ 140.00 $ 9,940.00 

-e FFP reinf. Conc (Steel lined) upper intake shaft (L=30') 8130 80 CY $ 1,300.00 $ 104,000.00

f Furnish and place reinforcement (est 150#/CY) 12,000 LBS $ 2.00 $ 24,000.00 

g Furnish and handle cement (.282T/CY) 23 Tons $ 140.00 $ 3,220.00 

Construct Intake Shaft 8130 

h Drill and shoot 13.5-ft OD vertical shaft 30 LF $ 2,500.00 $ 75,000.00 ~ 

i Remove and stockpile rock (assume local stockpile) 160 CY $ 28.00 $ 4,480.00 

Furnish, drill and install 12-1O-ft long x I-inch dia. 

j A307, 20K rockbolts 120 LF $ 168.00 $ 20,160.00 ,. 

Ring Grout Upper Intake Shaft 8130 

k Setups for drilling grout holes (2-in dia holes, 1 ring I EA $ 480.00 $ 480.00 

with 6 holes per ring 

I Drill grout holes (2-in dia and L=25 ft) 150 LF $ 48.00 $ 7,200.00 -
m Hookups to grout holes 6. EA $ 60.00 $ 360.00 

n Pressure grout (grouting process only minus cement) 300 CF $ 18.00 $ 5,400.00 

Assume 2 CF per 1 LF of hole 
.. 

a Furnish and handle cement for pressure grouting 300 BAGS $ 19.00 $ 5,700.00 

Assume I bag per CF 

~'-"--' -
.. ~. ._ c-----

r---' 

--- - - ---_.--- I-- .

---- ------- -- --- ..

..._-----_. .. 

._ ----~------. --- ---~-,-

.. .. .----_. . .. 

.._-_... -- .._-----1---.... -----

.. __.... -r---'-- 1--'_ --~--~,,--------~---------------,- -,~----

-.- .... c--.-..-----..----...------------ . ._- ----~- r---' --
Sheet Subtotal = $ 684,940.00 

QUANTITIES PRICES 

BY CHECKED CHECKEDta..( BY <Q.l ~jA'-..:-
Doug Stanton Jason Schneider Jerry Zand 8/(,,-to;) ~ 
DATE PREPARED PEER REVIEW DATE PREPARED 

PEER REVIEWf)r;_&. ftn D4"\ 
June 13. 2008 August 26, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 47 OF  59 --

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:\200g JWLBtlmateSIIITaCkRoc--.z:wymer HML\Wymer MI'H lotal cst 

FILE: 
2008\[080408a - Wymer - MPH Total Est 7-2008_xlslSummary IA - Yakima 

Civil River 

:;: ,...l;: OJ 

:;; '" _0 t: UNIT PRICE -,U ;,.. DESCRIPTION CODE QUANTITY UNIT AMOUNT 
"-U <: 

<: "

---~--- -- -

Ring Grout Upstream Conduit 8130 

64 Setups for drilling grout holes (2-in dia holes, 20 ft ctrs, 43 EA $ 300_00 $ 12,900.00 
-----

and 6 holes per ring) 

65 Drill grout holes (2-in dia and L=25 ft) 6,450 LF $ 48.00 $ 309,600.00 

66 Hookups to grout holes 260 EA $ 60.00 $ 15,600.00 

67 Pressure grout (grouting process only minus cement) 13,000 CF $ 16.00 $ 208,000.00 

Assume 2 CF per 1 LF of hole 

68 Furnish and handle cement for pressure grouting 13,000 BAGS $ 12.00 $ 156,000.00 

Assume 1 bag per CF 

Ring Grout Gate Chamber 8130 

69 Setups for drilling gTout holes (2-in dia holes, low, mid 3 EA $ 480.00 $ 1,440.00 

and high rings and 6 holes per ring 

70 Drill gTout holes (2-in dia and L=25 ft) 450 LF $ 48.00 $ 21,600.00 

71 Hookups to grout holes 18 EA $ 60.00 $ 1,080.00._-_._- f-----

72 Pressure grout (grouting process only minus cement) 900 CF $ 18.00 $ 16,200.00 

Assume? CF per 1 LF of hole 

73 Furnish and handle cement for pressure grouting 900 BAGS $ 19.00 $ 17,!~ 

Assume I bag per CF 

-

1--- -------, ---f------~ 

-

t---

--- ---- ---

I------- -- --- -- f----------- --f-------- j------- --

-f- -- ----- 1---- -- ---

r------ -------------------- ------- - e-------

I------~ f--- --------------, - ---- -- -----~--------

f-------- - - ----------,----,~ -~ 1----- - -

c------ ---- 1---- --~- -,~------- ---- ---,-- ----,-----~ 

------~ --- --,-- -------------- -- ---1--------
Sheet Subtotal = $ 759,520.00 

QUANTITIES PRICES 

BY CHECKED 
BY f:ll G(lD )1 

Doug Stanton Jason Schneider Jerry Zande 0tu..t '~ ~/(llov
DATE PREPARED PEER REVIEW DATE PREPARED PE\j'l&I.1EW 

LJ-A..
June 13,2008 August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 
~-

48 -- OF --59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN IPRICE LEVEL: Apr-07 
J:l2UOK JWL EstJmatesllllacl:: Rock-Wymer HMLIWymer MPH Total Est FILE: 
20081[0804083 - Wymer  MPH Total Est 7-2008_xls]Summary IA - Yakima 

Civil River 

; :'" w ~~ !:: 
.l U DESCRlYTJON CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0. U <C 

<C 0. 

-~-~--- --f-------- ------
Construct ROW cast in place (CIP) concrete 8130 r--------. ------ ..-

- --------

74 Furnish, fonn, and place reinf. Conc - Intake structure 250 CY $ 1,300.00 $ 325,~ 

75 Furnish and place reinforcement (est 200#/CY) 50,000 LBS $ 2.00 $ lOO,~:2Q.
1--------

76 Furnish and handle cement (.282T/CY) 71 TONS $ 140.00 $ 9,940.00 

77 FFP reinf. Conc - Steel lined VIS conduit (L=50' U/S of tunnel) 375 CY $ 1,200.00 $ 450,000.00 
r-------

78 Furnish and place reinforcement (est 150#1CY) 56,250 LBS $ 2.00 $ 112,500.00 

79 Furnish and handle cement (.282T/CY) 106 TONS $ 140.00 $ 14,840.00 

80 FFP reinf. Conc - Steel lined VIS tunnel (L=850') 2,300 CY $ 1,000.00 $ 2,300,000.00 

81 Furnish and place reinforcement (est 150#1CY) 350,000 LBS $ 2.00 $ 700,000.00 

82 Furnish and handle cement (.282T/CY) 650 TONS $ 140.00 $ 91,000.00 
-

83 FFP reinf. Con~!ete in gate chamber 180 CY $ 1,300.00 $ 234,000.00 

84 Furnish and place reinforcement (l60#1CY) 29,000 LBS $ 2.00 $ 58,000.00 

85 Furnish and handle cement (.282T/CY) 51 TONS $ 140.00 $ 7,140.00 

~.--1--

86 FFP reinf. Concrete - DIS tunnel (L=1200') 5,200 CY $ 900.00 $ 4,680,000.00 

includes walkway and saddles 
-----

87 Furnish and place reinforcement (est 150#1CY) 780,000 LBS $ 2.00 $ 1,560,000.00
--

88 Furnish and handle cement (.282T/CY) 1,500 TONS $ 140.00 $ 210,000.00 

89 FFP reinf. concrete - DIS conduit (L=130 ft dis of tunnel) 290 CY $ 1,300,00 $ 377,000.00 
f-----------~ '---

includes walkway and saddles 
--~ 

90 Furnish and place reinforcement (est 150#1CY) 43,500 LBS $ 2.00 $ 87,000.00 
--~ 

91 Furnish and handle cement (.282T/CY) 82 TONS $ 140.00 $ 11,480.00
1------ -

r---- -

92 FFP reinf. concrete - DIS access house (30' x 30' x 12' tall) 580 CY $ 1,100.00 $ 638,000.00 
-

includes wingwalls --- -- ----- -
93 _. Furnish and place reinforcement (est 150#1CY) 87,000 LBS $ 2.00 $ 174,000.00

----- -- -~-

94 Furnish and handle cement (.282T/CY) 164 TONS $ 140.00 $ 22,960.00 
- -~- --~- ------~---

-- ---------------------- - 1------ ---

--------------------.---- --- -----I---~ -~----~ 

95 Furnish and install 48-inch chain li~ fenci~!;_. 8130 
. -- ---- ---- r----~~------~--~--

on wingwalls~ContE<.>!_House ____________ 80 LF $ 52.00 $ 4,160,00
1---- ----- 1--------- -- ----------------

-----~------ - -- - ---- --------._ '----~--- r-----------..--~.. - -----.-~ 

1------ -"-- ..--------------_.--------------.. -..~--- -~--- -- f----.------ --------------~---.--

C-----~_______ 
------~- ~-- ---------~---------~---~----- ..----- I------~- --

Sheet Subtotal = $ 12,167,020.00 

QUANTITIES PRICES 

BY amCKED BY .¢1.-r CHECKED j~ 
Doug Stanton Jason Schneider Jerry Zander 0At.(). '~ ~1':1 /ofi
DATE PREPARED PEER REVIEW DATE PREPARED PE~WvIEW 

VM June 13, 2008 August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 49 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:I2008 JWZ Estimates\Black Rock-Wymer HMLIWymer MPH Total Est 

Mechanical 20081[081208 - Wymer - MPH Total EstxlslSpillway & Outlet Wks (42-52) 

t:: ;:;: 

~~ t 
-,u r DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
o.U .:.: "

Mechanical 8410 

96 Heating_and Ventilating Systems for Outlet Works 8410 I L.S. $ 190,000.00 $ 190,000.00 
---- -

Access Tunnel and Control House: 

Consists of: 

2 - Electric unit heater; 7.5 kw 
~-

I - Centrifugal fan; 750 cfm 

I - Propeller fan; 2400 cfm 

I - Axial fan: 6,000 cfm 

1,900 ft. Oval steel duct; 38-inch x 16-inch, galvanized 
-

2 - Control damper; 60-inch by 60-inch; motor-operated 

2 - Control damper; 32-inch by 32-inch; motor-operated 
1---

2 - 60-inch by 60-inch stationary louver 
f-----

2 - 32-inch by 32-inch stationary louver 

Lower Intake 

97 Trashracks (steel) 8410 32,400 LBS $ 10.00 $ 324,000.00 

98 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 93,800 LBS $ 8.00 $ 750,400.00
1-------

and guides above frame (steel) 

Upper Intak~ (Not used in most probable estimate) 

99 Trashracks (steel) 8410 32,400 LBS $ 10.00 $ 324,{)()().00 

100 Bulkhead gate (13' x 13'), bulkhead gate frame 8410 86,300 LBS $ 8.00 $ 690,400.00 

and guides above frame (steel) 

101 Ultrasonic flowmeter, 2-path 8410 I L.S. $ 110,000.00 $ 110,000.00 

102 50 Kw Diesel engine-generator set with 125 gallon 8410 I L.S. $ 72,000.00 $ 72,000.00
c--

fuel tank (assume Con Vault) 
--

-----

-- --

-- ,----- --

C----- --~- ------

~- ,---------- --

----- ---~1--------------- --- --

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

f----- ------- ----------- ----- -,-- --1----- ---------

-,----- ----------- --- -~-

Sheet Subtotal = $ 2,460,800.00 

QUANTITIES PRICES 

BY John Grass CHECKED CHECKED J.. 
Paul Schlein. Rick Christensen Rick Christensen I R_ Egan ::y t:lrfane:;J a .N1rJ,. r..i- ?>ff3./or
DATE PREPARED PEER REVIEW DATE PREPARED PEIhtR~IEW 
4128107, 6116108 August 12, 2008 ~Lt-A 



BUREAU OF REClAMATION ESTIMATE WORKSHEET SHEET 50 -- OF  59- --
FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:l2008 JWZ EsumateslBlack Rock-Wymer HMLIWymer Mt'H lotat cst FILE: 
20081[080408a - Wymer - MPH Total Est 7-2008.xlslSummary IA - Yakima 

Mechanical River 

:t 
'" ~ ~ t:: 

..l U DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0. U -<-< 0. 

._ ~teel Pipe 8420 
--r---- - --'~--'- -

103 114-inch ID steel liner 900 LF $ 3,200.00 $ 2,880,000.00 
-----------------

(7/8-inch wall, 1074 Ib p(;rlin. fl.) 
-

104 102-inch ID steel pipe, Supported on concrete saddles 1,330 LF $ 1,700.00 $ 2,261,000.00
-----

(l12-inch wall, 547~b per lin. fl.) 

105 72-inch ID steel pipe, encased in concrete 60 LF $ 4,700.00 $ 282,000.00 

(3/8-inch wall, 290 Ib per lin. ft.) 

106 30-inch ID steel pipe 

(114-inch wall, 80 Ib per lin. ft.) 30 LF $ 240.00 $ 7,200.00 

107 24-inch ID steel pipe for air vent 

(l14-inch w~lI, 64 Ib per lin. ft.) 20 LF $ 190.00 $ 3,800.00 

108 14-inch ID steel pipe for filling line 
c---

(l14-inch wall, 38 Ib per lin. ft.) 20 LF $ 110.00 $ 2,200.00 

-
Valves 

-- ----~ 

109 A WW A Class 250, manually operated butterfly valve (for air vent): 

1 -24" Diameter valve, 1350 Ibs. per valve. 1,350 LBS $ 10.00 $ 13,500.00-

-
110 Combination air valve (for air vent to prevent vacuum) 

I -24" Diameter valve, 2600 Ibs. per valve. 2,600 LBS $ 12.00 $ 31,200.00 

~~-----~- - -

I------- 1------ -----~~- -

III A WW A Class 300,h~draulically operated ball valve: 

_~2Q'~_I:>i':f!:1_eter valve, 5900 Ibs. per valve. 5,900 LBS $ 17.00 $ 100,300.00 
-

_______ L_~ c--- r---~---

112 A WW A Class 250, manually operated (filling line)butterfly valves: 
-f------------- - -

2 -14" Diameter valves,_ 450 Ibs. per valve. 900 LBS $ 12.00 $ 10,800.00 
-- - ----------- -

--- - -----------------._---- ------~---- - ---------

---- - ,,------- ---------------- - -

-- ------ - ----- - - - --- ---- - --- -
Sheet Subtotal = $ 5,592,000.00 

QUANTITIES PRICES 
BY CHECKED 

BY t:f-l CHECKED j,. 
R. Frisz R. Zelenka 615108 Jerry Zan er &-..l(L'~ g-ICf./~

DATE PREPARED PEER REVIEW JDATE PREPARED PEt>~W 
6-5-08 R. Zelenka 6/5/08 August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 51 - OF  59 -, 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMA TE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:ILlJU~ JWL Iostimalesllllack Kock-Wymer HMLlWymer MPH TOlal ESI FILE: 
2008110804083 - Wymer - MPH TOlal ESI7-2oo8.xlslSummary JA - Yakima 

Mechanical River 

~ ~ ~ t:: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT-' U >"-u <:

<: "

- ~. 

--~--

Gates and Gate Controls 

Furnish and Install 
---, -

Tx9' Hydraulically-actuated outlet gate 

113 Head =367 feet 8420 102,000 LBS $ 10.00 $ 1,020,000.00 

Two tandem sets 4'x6' hydraulically-actuated outlet gates 

114 Head =367 feet 8420 130,000 LBS $ 11.00 $ 1,430,000.00 

30" Hydraulically-actuated jet-flow gate and stand 

115 Head =367 feet 8420 10,000 LBS $ 12.00 $ 120,000.00 

Hydraulic controls for Tx9' emergency outlet gate, and 

116 four 4'x6' outlet gates 8420 3,200 LBS $ 13.00 $ 41,600.00 
f-· .. 

117 Hydraulic controls for 30" jet-flow gate 8420 800 LBS $ 14.00 $ 11,200.00 

-~-----,- -

-------- -,--,--- "---~----"'-- -----------,,-,- .. -----

--

-

-

-

---- ---

--  -

-,-----~---

--------_._ - f---

-------_.__... _---_. --- -

~- --------_._- ----_._-- -- ----

- --_._ -
Sheet Subtotal = $ 2,622,800.00 

QUANTITIES PRICES 

BY CHECKED BY.f;tl CHECKED ~. 
R Frisz K Zelenka 6/5/08 Jerry Zan r Ic/.A.I .~ ~J,1,.I\) Ci

DATE PREPARED PEER REVIEW DATE PREPARED PE1>~W 
June 5, 2008 K Zelenka 615/08 August 5,2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 52 -- OF - 59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Spillway and Outlet Works WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Outlet Works REGION PN PRICE LEVEL: Apr-07 
J:12()()~ JWZ l:stJrnatesIHlack Rock-Wymer HMUWymer MPH Total Est FILE: 
2()()8110S04D8a - Wymer - MPH Total Est 7-200S.xls]Summary lA - Yakima 

Electrical River 

I:: :>' 
i ~ UJ 

~ 0 t: 
DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT -' U >

0.. u << "

--

Electrical 
-- ---

Bldg Electrical Service Equipment (F &1) 8430 
-- -

118 600 volt motor control center, 3-phase, 800 amp bus I EA $ 48,000.00 $ 48,000.00 

Four 20 inch wide sections 
~,--,---

5 NEMA size I FYR contactors * 
--

Three 100 A, 3-pole molded-case circuit breakers 

119 Transformer load center 8430 1 EA $ 22,000.00 $ 22,000.00 

30 kYA, 3-phase, 480-208Y/120 volt 

Lighting System (F &1) 8430 

120 120 volt, fluorescent NEMA Type 4 fixtures for control I LS $ 78,000.00 $ 78,000.00 

house, 1900 foot long tunnel, & gate chamber 

-~-----

--~----

-,,- -----------------

- ---~--,------,--------" -----

~-
* FYR_:_!'.tIll-v~l~J~~E~\'c:~iE,g --- -

----- -
Assnmptions:___.___ .__. 

-~- ----- -------------- ------

Bringing power to dam is part of unlisted items 
--- ---

--------------- ---- -------------,----------~ ---- ------------_..  -------

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

--, -----" ---- ,,---- --------------, -----~-----, --- -------
Sheet Subtotal = $ 148,000.00 

QUANTITIES PRICES 
BY CHECKED BY CHECKED ~ 
Mike Schuh Lisa Gamuciello Dan Mar c7.A4-.. uJK..:'" '6J(3J~
DATE PREPARED PEER REVIEW DATE PREPARED IEW 

PEtrw Cf'-"..May 2S, 2008 George Girgis August 5. 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 53- OF ---59 -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
L:\LJocuments an I :>ctangs gzanoeflMy vocumentSlJerry L\LW~ J W L 

FILE: 
EstimatesIBlack Rock-Wymer HMLlWymer MPH Total Est-

Geotechnical 20081[080508a - Wymer - MPH Total Est.xlslDiversion (53-56) 

::>. 

~~ "'t: 
...1U DESCRIYfJON CODE QUANTITY UNIT UNIT PRICE AMOUNT>-
" U ~ 

~ "

-

Excavation 
-- ---

For Cofferdam 

I Common 4,400 CY $ 24.00 $ 105,600.00 

(assume alluvial soils; no dewatering) 
~------,-- ---- - ---_._-

._ ---

c----1- -

-

Cofferdam 
-- -

2 Embankment fill 171,000 CY $ 19.00 $ 3,249,000.00 

(assume overburden from dam excavation 

is used; probably ofmix of silt.I' to gravels, 

placed and compacted in 9-inch lifis) 

3 Geomembrane 13,000 SY $ 18.00 $ 234,000.00 
- -

(assume 40-mil HDPE) 

4 Geotextile 26,000 SY $ 4.00 $ 104,000.00 

(assume 16-ounce non-woven fabric) 

--

-

-

--- -~ 

---

- - -- ---- ,--~~ -----_._-- 1------------

- -- -- -----------_._

1--------f--- --~-------,~--,----------, 

f---. - -_._
-~-----,---- ----- .----- ------------,,,._--

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

-.- --- --------,,-------- ------ - .__._._._._---------- --- ~-.--------- ~---~ ------- --_._---_.__._._-----

Sheet Subtotal = $ 3,692,600.00 

QUANTITIES PRICES 

BY CHECKED CHECKED BY ;;+1 
Chris Strickland Bill Engemoen Jerry Zan r r2kfA ~~ '6/ U}iS6
DATE PREPARED PEER REVIEW DATE PREPARED P~/tlIEW 
June 12, 2008 Bill Engemoen August 5, 2008 Lh 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET -54 
~ 

OF 59- ~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J;\2008 JWZ EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est 

Civil/Structural 20081[082508 - Wymer - MPH Total Est_xlsJDiversion (53-56) 

f-< ::;;
\2§ UJ 

..;0 t: 

..lU r DESCRIYfION CODE QUANTITY UNIT UNIT PRICE AMOUNT
"-'u ..;

..; "

Excavation 
-~ 

- --

For 6-foot pipe and saddles 8130 

5 Common 4,000 CY $ 19.00 $ 76,000.00 

(Assume alluvial soil and weathered rock; no dewatering) 

6 Rock 2,000 CY $ 50.00 $ 100,000.00 

(Assume drill and blast; no dewatering) 

7 Furnish and place reinforced concrete for pipe supports 8130 26 CY $ 1,600.00 $ 41,600.00 

spaced @ 30 feet (21 required) 

8 Furnish and place unreinforced concrete thrust blocks 8130 130 CY $ 960.00 $ 124,800.00 

Assume 2 blocks 12 x 12 x 12 @ 3000 psi 

9 Furnish and handle cement 8130 35 TONS $ 150.00 $ 5,250.00 

Assume .212 T/CY thrust & .282T/CY supports) 

10 Furnish and place concrete reinforcement. 8130 4,700 LBS $ 2.00 $ 9,400.00 

Assume 180 #/CY 

-

----~~--~,----------

1-----

------~~-----,-

~-- --

-----,--------~ 

~-

--- 1--- - ------ -" ----~ ---- -- ---~---------------------- 1-- - ---~ -------------
Sheet Subtotal = $ 357,050.00 

QUANTITIES PRICES 

BY CHECKED BY .J;[.J ~~KED 
Doug Stanton Jason Schneider Jerry Zande 

DATE PREPARED PEER REVIEW DATE PREPARED PEERRE1J{~ 
June 16.2008 August 25, 2008 ~ 7JL1A.. 
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BUREAU OF RECLAMATION SHEET~ - 55- OF - S9 ESTIMATE WORKSHEET 
~ 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Diversion During Dam Construction WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 

FILE: 
J:\2oo8 JWZ Estimates\B1ack Rock-Wymer HMLlWymer MPH Total Est 

Mechanical/Electrical 2008\1081108 - Wymer - MPH Total EstxlslDiversion (53-56) 

:;:~ g 
I::"' <0 DESCRIPTION CODE UNIT UNIT PRICE QUANTITY AMOUNT>-'u <'" u "< 

Diverting Stream into Diversi?n pipe 
--~ -~ ~---~~ 

Dewatering Pumps: 8420 
~-----

II 4,600Two - 10 cfs (4500 gpm) Fly~tC 3300 Wastewater Ibs $ 24.00 $ 110,400.00 

Submersible Pumps, low head (LT), Curvel 

Impeller No. 809, S-installation, 20' TDH, 900 rpm, r--- 
50 hp (34 kW), -12" disch., 3 ph/60 Hz/460 Y 

(2300 Ibs. ea.) 

Submersible electrical cable 8430 
~---r~~ 

12 3 - power conductor, 600 Y, #4 A WG LF $ 24.00 $ 12,000.00 

13 

500 

2 - thermal sensor cables, # 10 A WG 500 LF $ 2.00 $ 1,000.00 

14 1 - ground cable, #6 A WG LF $ 1,200.00500 $ 2.40 

15 Combination pump motor starters, 600 volt, NEMA 4 8430 each $ 6,600.002 $ 13,200.00 

enclosure, Size 3, non-reversing contactor 

-


16 
 Pump sump level controls 8430 


2 floats, control relay in a NEMA 4 enclosure 
 1 each $ 1,900.00 $ 1,900.00 

-


17 
 Pumping Costs 


Estimate pumping 6 hours per day for 2 years 
 4,400 HRS $ 110.00 $ 484,000.00 

~--

~,-,-

~-------

-~~ -----~-- r--~ 

-- f----~ 

,------~-----------,----------

-

-~--- -- ---------~----------,----~ -f------ -~r---

---,,----_. 

~--~- ------------- - --- -~- ---, -- ------ -  -----~-- f--

~~-~~-~------~---1--------

~-- ------_._------------- --- ---------~--------~---- ~~----r------~- ------ 

--------- ._---- ----- ------~. 

------- -- --._-------------------- I-~--~-----~~- ~~----~--

Sheet Subtotal = $ 623,700.00 

QUANTITIES PRICES 
BY CHECKED CHECKE~BY 

fo;;:/
R~ Zelenka T. Hummel 6/5/08 Dan Mar c2tn I~ ~/(~I D~ 

DATE PREPARED PEtR'REVIEWPEER REVIEW DATE PREPARED 

June 4, 2008 T. Hummel 6/5/08 August J 1, 2008 t>~ 
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BUREAU OF REClAMATION ESTIMATE WORKSHEET -

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Diversion During Construction WOlD: YAKAP ESTIMA TE LEVEL: Appraisal 

REGION PN PRICE LEVEL: Apr-07 
C:IDocuments an I SettmgslgzanderlMy DocumentsVerry L\LW~ J W L FILE: 
Estimates\Black Rock-Wymer HMLlWymer MPH Total Est-

Mechanical 2008\[0805083 - Wymer - MPH Total Est.xlsJDiversion (53-56) 

::>. 

~~ ~ 
..., u DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
'" U -<-< '" 

Diverting Stream into Diversion pipe 
- ----- r-------------

-- --

Steel Pipe 8420 

18 72-inch dia. Steel pipe, 5/16-in thick wall, 2411b/ft 600 LF $ 940.00 $ 564,000.00
1---

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

19 20-inch dia. Sch. 10, 114-in thick wall, 53 Iblft 250 LF $ 200.00 $ 50,000.00 
c-----

20 12-inch dia. Sch. 20, 114-in thick wall, 34 Iblft 50 LF $ 130.00 $ 6,500.00
-

Valves 8420 

21 2 - 12-inch, Class 125 Double door check valves 

(150 Ibs. each) 300 Ibs $ 13.00 $ 3,900.00 

22 2 - l2-inch, Class 150 A WWA Butterfly Valves 

(250 Ibs. each) 500 Ibs $ 13.00 $ 6,500.00 

- ----

---~~~- -

-- ----

--I--- -

-- --~--

- f-

- r---------- - ------ --------

- -

------ -------------~~- -- f- -

--------

~---- f-------- -------- -- -----

-------~---

Sbeet Subtotal = $ 630,900.00 

QUANTITIES PRICES 
BY CHECKED 

BY 411 CHECKED ~ 
R. Frisz 6/5/08 R. Zelenka 6/5108 Jerry Zand Cl-Aif1 . e-il ~ Ju9;

DATE PREPARED PEER REVIEW DATE PREPARED PEt~w 
June 4. 2008 R. Zelenka 6/5/08 August 5, 2008 



BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 57 - OF --59 

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Dam and Dike Access Roads REGION PN PRICE LEVEL: Apr-07 
C;\Documents an SettmgslgzanderlMy DocumeDtslJerry ZI2oo8 JWZ 

FILE: 
EstimateslBlack Rock-Wymer HMLlWymer MPH Total Est

Civil/Structural 2oo81[080508a - Wymer - MPH Total EstxlsIRoad&Creek,Dam&Dike (57

~ 
f ~ w 
:;; 0 t: 
-l U r DESCRIYfION CODE QUANTITY UNIT UNIT PRICE AMOUNT
'" U -<-< '" 

- ---~------- f-

CIVIL -ROAD 
- ----

All roadway sections assume two 12' lanes wlo 
- - -~ 

shoulders, 3: 1 sloped ditc~es ~_!'._depth, 

and cut slopes of2:1. A slope greater than 12% 

was utilized in several areas_ Upon final design, 
- -~ 

alignment will be modified to better suit 

existing earthwork conditions and elim~nate 

slopes greater than 12%, 

Road from SH821 to left abutment and across dam to right abutment 

11,700 LF of roadway 

1 Excavation 46,000 CY $ 7_00 $ 322,000,00 

2 Compacted Embankment 24,000 CY $ 8_00 $ 192,000,00 

3 Gravel Surfacing (6" Depth) 11,000 TON $ 52,00 $ 572,OOO~ 

424" CMF Culvert (assume 17 culverts, 35LF EA) 595 LF $ 72.00 $ 42,840,00 

5 Metal Beam Guard Railing with Wooden Post 6,400 LF $ 46,00 $ 294,400,00 

to be installed across dam 

Road from access house to other side of dike 

2600 LF of roadway 

6 Excavation 5,700 CY $ 13.00 $ 74,100,00 

7 Compacted Embankment 13,000 CY $ 13,00 $ 169,000,00 

8 Gravel Surfacing (6" Depth) 4,300 TON $ 63,00 $ 270,900,00 
-

9 24" CMF Culvert (assume 5 culverts 35LF EA) 175 LF $ 72.00 $ 12,600,00 

10 Metal Beam Guard Railing with Wooden Post 5,200 LF $ 46,00 $ 239,200,00 

to be installed across dike 
-

---

Road from SH821 to outlet works 
---------

3600 LF of roadway 
-

II Excavation 100 CY $ 60_00 $ 6,000,00 
--~------------ ------ -

12 Compacted Embankment 330 CY $ 26,00 $ 8,580,00 

13 Gravel Surfacing (6" Depth) 3,000 TON $ 58,00 $ 174,000,00 
------

14 24" CMF Culvert (assume 7 culverts 35LF EA) 245 LF $ 72.00 $ 17,640,00 
-- ---~ --

f---- ------------- ------- f--

----------,,- -

--- -------- ----------- --- ----~--------~-,,--

'------ -------- -- 1-------------

- ---~----- --  -" ------- - -- ------------ - --------------

- ---------~----~----~----- -----~--- f----- ------- - -~----- - - ----------- ---

Sheet Subtotal = $ 2,395,260.00 

QUANTITIES PRICES 

BY CHECKED CHECKED 
BY el 

Anne Pavol Chris Duke Jerry Z' r /'l../L;';....;". ~I,l,.!0'6
DATE PREPARED PEER REVIEW DATE PREPARED PE~'tvlEW 

GM 
611112008 Dave Edwards August 5, 2008 



r BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET - 58 -- OF - 59

FEATURE: PROJECT: 
Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Road and Creek Improvements WOlD: YAKAP ESTIMATE LEVEL: Appraisal 

Improvements to Existing Lmuma Creek REGION PN PRICE LEVEL: Apr-07 
C:lVocuments an ~ettmgs\gzander"Vly LJOCUmenLwerry L\~UUO 'W L 

FILE: 
EstimatesIBlack Rock-Wymer IIMLlWymer MPH Tot31 Est

Civil/Structural 20081[080508a - Wymer - MPH Total Est.xlsJRoad&Creek,Dam&Dike (57

2' f-<~ iLl::; is t:: 
-'u QUANTITY > DESCRIPTION CODE UNIT UNIT PRICE AMOUNT 
c.u « « c. 

- -

------

-~---- --

Earthwork (Lmuma Creek) 
c-----

15 Cornmon excavation of outlet channel 8140 111,000 CY $ 6,00 $ 666,000_00 

16 Embankment 8140 11,500 CY $ 12.00 $ 138,000.00 

17 Compacted Embankment 8140 11,500 CY $ 8.00 $ 92,000.00
f------ -~-

18 Furnish/place rock riprap (d50 6", dl00 12"), 120lb/cf 8140 64,000 TONS $ 36.00 $ 2,304,000.00 

19 Furnish/place geotextile 8140 49,500 SY $ 3.50 $ 173,250.00 
-~------

20 Furnish 9 steel sheet pile control structures 8140 22,000 SF $ 23.00 $ 506,000.00 
-~ 

using AZ13 sheet piles 

21 Excavation for sheet piles 8140 1,700 CY $ 30.00 $ 51,000.00 

22 Furnish and place cement bentonite slurry 8140 1,700 CY $ 144.00 $ 244,800.00 

23 Furnish and handle cement in cement bentonite slurry 8140 230 TONS $ 140.00 $ 32,200.00- -

Earthwork (Downstream Spillway Channel) 

24a Cornmon excavation of outlet channel 8140 62,000 CY $ 6.00 $ 372,000.00 

24b Furnish/place rock riprap (d50 27"), 1201b/cf 8140 53,000 TONS $ 36.00 $ 1,908,000.00 

24c Furnish/place geotextile 8140 18,500 SY $ 3.50 $ 64,750.00 

-

-

-------~-~-

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

-----------

- ---- --~- --------- ------~----- ------ --

-~------->--~----- - ~-----

~-- - ---- -1--- ------~--~------

Sheet Subtotal = $ 6,552,000.00 

QUANTITIES PRICES 
BY CHECKED 

BY .f*l CHECKEDcJ. 
Anne Pavol K. A. Sayer Jerry Zan r c:Zk.. 'irtAA g(,.1!DY
DATE PREPARED PEER REVIEW DATE PREPARED P15~W 
611212008 David K. Edwards August 5, 2008 



BUREAU OF RECLAMATION 

FEATURE: 
ESTIMATE WORKSHEET 

PROJECT: 
SHEET 59 OF - 59 -

Wymer Pumping Plant and Reservoir Yakima River Basin Water Storage Study 

Most Probable High Cost Estimate 
Road and Creek Improvements WOlD: YAKAP IESTIMATE LEVEL: Appraisal 

1-82 Bridge Protection REGION PN IPRICE LEVEL: Apr-07 
J:\LUU~ JWZ EstlmateslJllack Kocl(-Wymer HMLlWymer MPH Total Est 

FILE: 
20081[081208 - Wymer - MPH Total Est.xlsJSpiliway & Outlet Wks (42

Civil/Structural 52) 

,... :E 
"'~ ~ t: 

-lV DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT>
0.. V <: 

<: 0.. 

1·82 Bridges 

Protect existing 2: I slope bridge embankments 

Apply waterproof membrane to existing bridge piers 

that will be submerged 

Embankment Protection 

24 Furnish and place riprap on embankments, (D50 = 24") 8140 34,000 TONS $ 35.00 $ 1,190,000.00 

25 Furnish and place riprap bedding 8140 16,000 TONS $ 23.00 $ 368,000.00 

26 Excavate existing protection (18" deep) 8140 10,500 CY $ 17.00 $ 178,500.00 

Bridge Pier Protection 

27 Water jet face of piers 0 SY $ - $ -

27b Remove concrete cover to completely expose vertical 

# II column reinforcement. Volume calculated to 

interiorface of #11 bars. 86-8140 32 CY $ 1,500.00 $ 48,000.00 

27c Clean entire length of exposed #11 bars by sandblasting 

Total length, Northbound bridge= 74 If x32=2368 If 86-8140 4,900 LF $ 50.00 $ 245,000.00 

Total length, Southbound bridge=140 If x18=2520 If 

27d Concrete jacket placed around exposed column 86-8140 60 CY $ 1,200.00 $ 72,000.00 

reinforcement. Jacket will provide 3" cover. 

Note: To do this work, traffic may need to be diverted. 

The repairs on one bridge could be made while 

both northbound and southbound traffic is detoured 

onto the other bridge. Once the work is completed 

on the first bridge, then traffic is detoured onto it 

while work is done on the second bridge. 

The cost of the detour is not included here. 

28 Remove spalling concrete (5% of total area) 0 CY $ - $ -

29 F&l liquid applied CIM 1000 Urethane (spray application) 0 SY $ - $ -r ..

30 F&l liquid applied CIM 61 primer (spray application) 0 SY - $ 
-,- - --~. -

31 Waste Excess Material from 1-82 Modifications 
----------

Assume local waste. 
~--- I--- - - ._._-- ---

Waste common material 
--------- ------ , 

8120 10,500 CY 
--~----- --

$ 17.00 $ 178,500.00 

0----....

32 Borrow Material for 1-82 Modifications -

----

----------- --------~,-,-,----

Assume I way haul of 10 miles. 
-------

Borrow Ripn1IJ___________ 

- --,----- "'''-- -- -----------

--

------

_. 
,-~--- --------

8120 30,000 CY $ 
,,------------ ,---------

- - 1-------

32.00 $ 960,000.00

1------ -_._---------------------------- ~. ---_._-- ----_._----

Sheet Subtotal = $ 3,240,000.00 

QUANTITIES PRICES 
BY CHECKED BY ~y CHECKED j, 
Joe Gemperline (8140), Dick laFond (8120) Anne Pavol (8140), Brian Gopleo (8120) Jerry Z10der ,/'/.1.LO.. .~ ~/($/ov
DATE PREPARED PEER REVIEW DATE PREPARED P~,&~VIEW 

[...h 
June 17, 2007 Tedd R. Calhoun, PE August 12, 2008 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 








 


 

APPENDIX C 


Black Rock Alternative 


Cost-Risk Analysis
 

Crystal Ball Output
 



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 


 

Inflow Conveyance 


Field and Construction Cost Risk analyses
 

Crystal Ball Output
 



--

1 0.1XXl Tnal. 
~---- ..--- 

Field Cost - Black Rock Inflow Co~ 

450 

420 
o.~ 

390 

- 360 

. 330 

0.03 ~ 

i >. 
 "TI

I E ... 270 @ 

.0{ij 
.0 240 ~ 

i'lo 
0,02 210~ 

lao 
_ 150 

, · 120 
0.01 90 

60 

30 

• 0 

Dollars ($) 

• Jlrliri.y 

~------

_______ _ 

"---

------------~ 

____ 

~m[ID'----~ 

$1,200,000,000.00 $1,000,000,000.00 $1,100,000,000.00 


SI~lstic 

Tflals 
Mean 
Median 
Mode 
S.andald Devidlion 
VcYh~)Ce 

Ske..,e" 
K~tosl S 

Coell. 01 V."obOly 

MIr'Wnum 

Maximum 
~,...., C;lrl 1= ff"., 

O~ 

407
50% 
GOY. 
707
BOY. 

SOY. 

1007. 

9.980 Di,ploved 

L ~OIeco$l ....... , . 


10.0C() 
$1.071 .g)3.11474 
$1 .071.174.884.83 

$49.700.1 00.70 
$2.470,100,009.558. 

0.0281 
2. 61 

0.0464 
$919.355.956.13 

$1 .240.334.1 20.11 _ I 
UQ7 m1 m ...:..J 

._~~!'~ J 
S919.355.956.13 

$1.006,895.21341 
$1 .027.584.641.15 
$1 .~3.8S5.606. S8 

$1 .058.064.109.39 
$1.071.171 ,360.44 
$1 .085.• 73.013 09 
$1 .099.560.922.03 
$1 .1 15.780.422 74 
$1.1 37.826.743 74 
$1 .240.334 .120.11 

http:S919.355.956.13
http:919.355.956.13
http:1,100,000,000.00
http:1,000,000,000.00


10,000 Trials Contfibution to Variance View 

Sensitivity: Field Cost - Black Rock Inflow Conveyance 


Tumel-204" Inside DJa,. 3", 

20.0% 30.0% 40.0% 50.0% 70J)% 

Tunnel·f8.P unrein cone tum.. , 


Tu~xcavetion; (appr 12.. , 


i 

O,~ 
1 

Tumef-204" Inside Dj,a" 3 'H o,~ 
t 



10.(0) Trials 	 Spit View 
- --:::- -_._.-::----------=---=---I, 	 Construction Cost - Black Rock Inflow Conwyan<:e 

,,---------t----' --~--------

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

I 	 4BO 

450 

420 
0 ,04 ~O

I 
360 

330 

003 300.£ . 
270 ~ 

.0~ 
, .0 240 Ii 

210~£ 0.02 
,so 

'50 

120 
0.Q1 +---- 90 

60i 
30 

~ 0 
$' ,200,000,000.00 	 $1,350,000,000.00 $1 ,500,000,000.00 

Dollars ($) 
I 0* 
I 


~ 1·lnl;",y Certarnty: [i1(rI.!1 % 


9.968 Displayed 

Statistic 
Tr~ls 

Mean 

Median 
Mod. 
Standdfd Deviation 

ValllJOCe 

Skewness 
K...toslS 
Coell. 01 V."""/;y 
MI~m 

Mal<imum 

PeteenUe 

07. 
104 

20% 
307. 
407. 
50% 
00% 
7w. 
80% 
904 
100% 

Forecast V5.JeS ... 

10.000 
$1 .337.988.874.86 
$1 .336.092.725 12 

$74.228.528. 04 
$5.509,874.374.724. 

0.1382 
2.75 

0.0555 
SI .105.669.131 .80 
$1.597.575.092.95 _ I 

t7.t J '/i11:\?R ~ 

Forec&t v"ues -
$1.1 05.669.131 80 
$1 .243.242.027.78 
$1 .272,819.880.17 
$1 .295,978.695.07 
$1 .316.903.907.42 
$1 .336.056,003.87 
$1.355.846,261 18 
$1 .376.660.948.63 
$1 .401,867.990.05 
$1,436.851.737.66 
$1 .597,575.092.95 



http:1,436.851.737.66
http:500,000,000.00
http:1,350,000,000.00
http:200,000,000.00


'O,OOOTf~ Contfibution to V~iance VIeW 

Sensitivity: Construction Cost - Black Rock Inftow Conveyance 

10.0% 20.0% 30.0% 40.0% 50,0% 
~1 .. '. .. . .. 

Construction Contingencies .,. 

TunneI-204"inside rna .• 3 .H 
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Dam and Reservoir 


Field and Construction Cost Risk analyses
 

Crystal Ball Output
 



---

10.000 Triol, Spit View 
r - - - - --.- - - - .-,-,--:c---=c ---- ... --- ==------ - --

Field Cosl- Black Rock Rocl<fiU Dam 

4SO 

450 

420 
0.04 

:l6O 

330 

3000.03 
-n.£ 270 ~ 
-"-lil 240 li.0 

o 210~0: 0.Q2 ---
· 180 

150 

120 
0.01 

90 

60 

30 

~ 0 

-----11 - 1-

--.--t

--.-----,-

52.400,000,000.00 

---1-- -------,- 390 

, 

-~ 

_ _ ___ 

==--

53,200,000,000.00$2,800,000,000.00 
Dollars ($) 

9.939 Disployod 

Stoli,tic Fofec~sl valuet •_. 
Tri.als 10.000 
Mean $2.705.168.786.73 
Mecian $2.690.2»9.032.46 
Mode 
Stand..d Deviation $188.2»3.907.41 
Y"'I«lCe $35.443.298.832.56 
Skewness 04026 
KutoSis 2.99 
Coell. 01 V."db~'~ 0.0696 
Minirmm $2,144.990.380.70 
Maximum $3.457.41 2.297.12 -=-l 

t1 RAJ ~~~q n7 ...M...-n c:.trl ~ "'" 

Percent" FOfecast valJes 

O~ $2.144,990.380.70 
1O~ $2.4 72.610.916.99 
20% $2.540.869.939.43 
W. $2.594,411 .367.55 
4Wo $2.642.330.763.39 
5(r~ $2.690259.135.53 
Gw. $2)39.934.98777 
7Wo $2.796.379.420.87 
aw. $2.862.928.77484 
sw. $2.955.181.755.27 
1 00~ $3.457.412.297.12 

http:3.457.412.297.12
http:2.955.181.755.27
http:2.796.379.420.87
http:2.690259.135.53
http:2.642.330.763.39
http:2.540.869.939.43
http:72.610.916.99
http:2.144,990.380.70
http:2.297.12
http:3.457.41
http:2,144.990.380.70
http:35.443.298.832.56
http:188.2�3.907.41
http:2.690.2�9.032.46
http:2.705.168.786.73
http:2,800,000,000.00


10,000 Tfials Contribution to Variance View 

Sensitivity: Field Cost - Black Rock Rockfill Dam 

Construction Contingencies «<I• 

Design Coriingenc:ies Um p, '" 


I
I 
rk 

OS-1 ~ClS-C<:1oWuct «< 

DC·25 Dam·Qvi..fll11ish aneL 4,5% 

1~ 

10,0% 20,{)% 30,0% SOJJ%. 

OC-2S Dam-CMt-furntSh ancL 
r~:"s 
l 

OC-2 OMI-CIvj..Ex~ion. ". o,~ 

DS-1A Seepage-CJS..coostrucL. o,~ 
1 
1,< 

Mobilization Unit Price o,tp> 
r 
r 



10.000 

10.000 T"ai, Spil V_ 

r-- ----Construction Cost - Black Rod<. RocI<f. Dam 

I, 

------ ·1- ---11-

-------1--

------

'1 ·--------------

_ _ .____

450 

, 420 

0.04 • 390 

360 

330 

0.03 · XO 

270 J;1 
.0 '";'a 240 <:

.0 <> 
_~ 210 ~1£ 0.02 

I 
I 180 

150 

120 
am 

90 

80 

3D 

~ 0 
$3,000,000,000.00 $3,600,000,000.00 $4,200,000,000.00 

Dollars ($) 

~ 1·l nlro'y 

9.958 Disp\oye<l 

Slalj,lic: 

TI~I$ 

Mean 
Medi.!ln 
Mode 
Siandald DevlOloo 
V~iance 

Ske'M"less 

Kl.I'toslS 

Coell. oIV."obOty 
Minimum 
Ma)(ln'M..Im 
1.,A ... ....n C:lrl ~ II,..., 

Percenlie 
0% 
lOY. 
~ 

3OY. 

1OO~ 

FOfecllst V'*-'el .... 

$3.4~.734.101 .05 

$3.389.213.46&.45 

$285.305.962.44 
$81 .399.492201.90 

03181 
~85 

0.0837 
$2.587.033.931 .45 
$4.4 7 4 .262.049. 46 _ I 

i:? A'il nc;q t;? ~ 

FOfeC&l v~ 

$2.587.033.931 45 
$3.046.947.114 ~ 
$3.154.738.053.92 
$3.242.675.515.55 
$3.315.020.851.13 
$3.389.040.673.34 
$3.465.901 .921 86 
$3.548.820.330.40 
$3.644.290.251.09 
$3.790.902.544 63 
$4.474.262.049.46 

http:4.474.262.049.46
http:3.644.290.251.09
http:3.548.820.330.40
http:3.389.040.673.34
http:3.315.020.851.13
http:3.242.675.515.55
http:3.154.738.053.92
http:285.305.962.44
http:3.389.213.46&.45
http:4,200,000,000.00
http:3,600,000,000.00
http:3,000,000,000.00


Non-Coroact Costs Unit Price 

Sensitivity: Construction CoSt - Black Rook Rockfll Dam 
40.0% 50.0% 60.0% 

3.1% 

Mobilization Unit Price 

o·r 
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Outflow Conveyance 


Field and Construction Cost Risk analyses
 

Crystal Ball Output
 



10.00J T1101. SpitViOW 

,- ----..- --.---..----=-:-.-.----:-::-,-;:--:::--------
Field Cost - Black Rock Outflow Conveyance 
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Dollars ($) 

~ 1·lnln'y 

--  ---  ---~-------------

S880,000,000.001760,000,000.00 $800,000.000.00 $840,000,000.00 


9.946Di~ 

r--:-,-:---::----,--,
Statistic Forecast value, ~ 

Tna.1s 10.00J 
Mean $809.442.128.92 
MecMn $807.008.381 .90 
Mode 
St<V1daJd Devidlion $27.646.996.44 
Variance $764.356.411 .944.5 
SkeYKles$ 0.4300 
Kl.I'tosis 291 
Coell. 01 V",iobi.y 0.0342 
MiniJrum $738.296.96518 
Maximum $929.570.1 14.02 _ I 
1J .......n C:hi ~lInr t?7~ ,u:;q qj:; .:.J 

Percenlie 
OY. 
10% 
20% 
30% 
40~ 

50%" 
60% 
70~ 

60% 
90% 
1oo~ 

FOIecMl values ! 

$738.296.96518 
$775.470.197.84 
$784.826.772.25 
$792.658.222 73 
$799,716.092.26 
$807.005.864.41 
$814.792}43.£1 
$8.22.763.406.60 
$832.814.189.19 
$847.1 74.039.67 
$929.570.114.02 

http:929.570.114.02
http:74.039.67
http:832.814.189.19
http:8.22.763.406.60
http:807.005.864.41
http:799,716.092.26
http:784.826.772.25
http:775.470.197.84
http:840,000,000.00
http:800,000.000.00
http:1760,000,000.00


10,000 Tr"s Contribl.iion to Variance View 

Sensitivity: Field Cost - Black Rock Outftow CoINeyance 

Design Contingencies Lump Sum 

CS-9 OutfloW Conv-CJM..Exc-S.., 

CS-10 OIiflow COOv-C.4,4..Furn... l7% 

10.0% 20.0% 70.0% 

or 
Mobiization Lump Sum o.~ 


~ 

M-6 Outlet~h..four - 396" ... or 

CS-12 Outflow Conv~urn ... or 
.1. 



10.000 Triol, Spit View 
r - ---,-·-----

Construction Cost - Black Rode. Outflow ConIIeyance 
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$1 .014.217.567.61 


$40.649.623.27 
$1 .652.391 .an .899. 

0.2113 
V8 

00400 
$897.162.440.58 

$1.169.255.198.83 _ t 
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_-'.F()f.c~t ~~_ 
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$1 .070.503.61042 
$1.169.255.198.83 

http:1.169.255.198.83
http:oo3.604.2n
http:992.596.383.63
http:979.988.374.31
http:9>3.942.785.90
http:897.162.440.58
http:1.169.255.198.83
http:897.162.440.58
http:40.649.623.27
http:1,100,000,000.00
http:1,000,000,000.00
http:900,000,000.00


10.000 Trials Contribution to Variance VieW 

Sensitivity: Construction Cost - Black Rock Outflow Conveyance 


Non.-Corirtd Costs lump Sum 
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Sunnyside Delivery System
 

Field and Construction Cost Risk analyses
 

Crystal Ball Output
 



10.000 T,iai, Split View 
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$298.587.148.92 ~ 

t1 ru; 7nG F:;? ..... 

FOfecasl vaiues . , 
$222.470.60978 
$241.002.166.98 
$245.619.526.98 
$249.085.51073 
$252.016.720.17 
$254.694.612.31 
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1260.411.659.57 
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$268.979.067.22 
$298.587.14892 

http:268.979.067.22
http:1260.411.659.57
http:257.447.800.23
http:254.694.612.31
http:252.016.720.17
http:245.619.526.98
http:241.002.166.98
http:298.587.148.92
http:222.470.609.78
http:254.695.799.71


, 0,000 Trials 

CS~6 12 ft. cia. $leel pipe". 

Construction Cormgencaes .,. 

De$lgn Cortingencies Lump Sum 

CS-5 Placing and compacting... 

MobiUzation Lump Sum 

CS-2 ExcavatiOn (common) Llt'L. 

CS-3 Exca~ton (rock) Uni.. , 
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Conuibution to \Ial'iance View 

Sensitivity: Field Cost - Sunnyside DeMry 
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10JXll 
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