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TECHNICAL MEMORANDUM 
 
 
DATE: June 8, 2010 
 
PROJECT: Water System Master Plan Update – Optimization Study 
 
TO: Heidi Lansdowne/City of Bend, Elsie Mann/Optimatics, Mike 

Canning/Optimatics  
   
FROM: Murray, Smith & Associates, Inc. 
 
RE:  Updated Capital Improvement Project (CIP) Cost Estimates 
 

 
Purpose 
 
The purpose of this technical memorandum is to present compiled, updated capital 
improvement (CIP) project cost estimate information for use in water system planning 
associated with the above referenced project. 

 
Introduction/Background 
 
The City of Bend completed a Water System Master Plan Update in March of 2007.  That plan 
included cost estimates for the various proposed water system capital improvement projects, 
such as reservoirs, pump stations and distribution mains.  The current Water System Master 
Plan Update and Optimization Study work is intended to refine prior CIP recommendations 
and to provide updated project cost estimates.  This technical memorandum compiles and 
presents 2009 CIP cost estimates for the current water system planning work.   
 
This memo was updated in June of 2010 to include above ground concrete tanks per the City’s 
request, however the basic cost information is still based on 2009 data to keep all numbers 
consistent.  
 

Cost Estimating Data 
 
Updated estimated overall project costs for each improvement project recommendation 
associated with the current water system planning work have been developed and are 
presented herein.  Itemized project cost estimate summaries and cost curves for certain 
proposed improvements are also included in this memorandum.    
 
Cost estimates are based upon recent and historical experience with construction costs for 
similar work in the region and assume improvements will be accomplished by private 
contractors.  Cost estimates represent opinions of costs only, acknowledging that final costs of 
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individual projects will vary depending on actual labor and material costs, site conditions, 
market conditions for construction, regulatory factors, final project scope, project schedule and 
other factors. 
 
The project costs presented herein include estimated construction costs plus an aggregate 40 
percent allowance for contingencies, engineering, administration and other project-related 
costs.  Since construction costs change periodically, an indexing method to adjust present 
estimates in the future is useful.  The Engineering News-Record (ENR) Construction Cost 
Index (CCI) is a commonly used index for this purpose.  ENR provides monthly index 
estimates for 20 major U.S. metropolitan areas.  The closest regional CCI provided by ENR is 
for Seattle, Washington.  For purposes of future cost estimate updating, the August 2009 ENR 
CCI for Seattle, Washington of 8652 is referenced.  It is relevant to note that the March 2007 
Water Master Plan Update references the October 2006 ENR CCI for Seattle, Washington, of 
8630, which is very close to the current CCI value.  Consequently, some of the 2007 CIP 
estimates are presented herein, unchanged. 
 
In recent years, especially in the current 2009 summer construction season, low bids for 
construction projects have generally been significantly lower than engineer’s estimates.  This 
year low bids have often been 20% to 50% lower than engineer’s estimates.  These 
significantly lower bids appear to reflect the current market conditions, resulting from one of 
the worst economic downturns in recent history.  The recent bid numbers appear to reflect a 
highly competitive market, lower materials and labor costs, relatively low fuel costs, and the 
limited number of projects being advertised for bidding.  Because the current construction 
bidding market reflects extraordinary economic conditions, it is inadvisable to rely heavily 
upon recent bid results in establishing long range planning cost estimates.  Thus, while bid 
results from the 2009 construction season have been considered in developing project cost 
estimates, proposed estimated costs represent more of an average of project bid results over 
the past several years.   
 
Updated water system capital improvement (CIP) project cost estimates for the following 
water system components are presented in tabular form herein:  
 

• Groundwater Wells 

• Partially Buried Concrete Reservoirs (construction on butte) 

• Above Ground Concrete Reservoirs (minimal site work) 

• Above Ground Welded Steel Reservoirs  (construction on butte) 

• Pump Stations 

• Pressure Reducing Stations 

• Distribution and Transmission Pipelines  
 
Estimated costs for wells are presented in 1 MGD increments, cost curves are provided for 
reservoirs and pump stations and costs for pipelines are presented on a per linear foot basis. 

 
40% of the construction cost has been added for contingency, administration and engineering 
to all estimates, in the following percentages respectively; 15%, 10%, 15%. 
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Table 1 
Groundwater Well - Project Cost Estimate Summary 

 
Groundwater well project cost estimates are based on the following assumptions: 
 
No property acquisition costs are included, as it is generally assumed that wells will be 
constructed on City owned property, or property acquired at little or no cost to the project. 
Estimated production of approx. 1 (mgd) with standby power generation equipment.  
Well constructed to a depth of approximately 750 feet below ground surface (bgs) with  
16-inch diameter steel casing, though depending on location, could vary between 400 and 
1,100 feet bgs.   
Construction by private contractors.  
 
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
 
Item        Estimated Project 
 No.   Description     Cost1    
 
1. Mobilization   $45,000 

2. Well Construction (Drilling)   $300,000 

3. Site Work   $20,000 

4. Well House Structure   $150,000 

5.    Yard Piping/Pump to Waste Facilities   $35,000 

6.              Mechanical – Including Pump, Motor, Flow Meter, Control 
 Valving and Appurtenances   $145,000 

7. Chlorination Facilities   $40,000 

8.  Controls   $50,000 

9.  Electrical   $65,000 

10.  Landscaping/Fencing   $15,000 

11.  Standby Power (Emergency Generator)   $100,000 
 

    Total Construction   $965,000 
 

 40% Contingency, Administration & Engineering  $386,000 
 
 Total Project Cost    $1,351,000 
 
   USE $1,350,000 
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Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 

from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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Table 2 
���������	
����
���	��������	�
� Reservoir - Project Cost Estimate Summary 

 
Reservoir project cost estimates are based on the following assumptions: 
 
No rock excavation included. 
No property acquisition costs are included, as it is generally assumed that reservoirs will be 
constructed on City owned property, or property acquired at little or no cost to the project. 
Construction by private contractors. 
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
 
 
Item        Estimated Project 
 No.   Description     Cost1    
 
1. Reservoir Structure   $2,500,000 
 
2. Site Work   $750,000 
 
3. Drainage System – Including site storm drainage   
 and reservoir overflow discharge   $200,000 
 
4.            Access/Parking   $50,000 
 
5.           Yard Piping   $175,000 
 
6. Electrical– Including reservoir telemetry  $75,000 
  
7. Landscaping/Fencing   $100,000 
 
8. Mob/Demob/Ins/Bonds   $250,000 

      
    Total Construction   $4,100,000 
 

 40% Contingency, Administration & Engineering  $1,640,000   
 
 Total Project Cost    $5,740,000 
    
    USE $5,750,000 

  
 
   

Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 
from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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Table 3 
��������������	���������	�
� Reservoir - Project Cost Estimate Summary 

 
Reservoir project cost estimates are based on the following assumptions: 
 
No rock excavation included. 
No property acquisition costs are included, as it is generally assumed that reservoirs will be 
constructed on City owned property, or property acquired at little or no cost to the project. 
Construction by private contractors. 
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
 
 
Item        Estimated Project 
 No.   Description     Cost1    
 
1. Reservoir Structure   $2,500,000 
 
2. Site Work   $200,000 
 
3. Drainage System – Including site storm drainage   
 and reservoir overflow discharge   $75,000 
 
4.            Access/Parking   $50,000 
 
5.           Yard Piping   $175,000 
 
6. Electrical– Including reservoir telemetry  $75,000 
  
7. Landscaping/Fencing   $100,000 
 
8. Mob/Demob/Ins/Bonds   $250,000 

      
    Total Construction   $3,425,000 
 

 40% Contingency, Administration & Engineering  $1,370,000   
 
 Total Project Cost    $4,795,000 
    
    USE $4,800,000 

  
 
   

Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 
from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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Table 4 
��������������	�������������
������servoir - Project Cost Estimate Summary 

 
Reservoir project cost estimates are based on the following assumptions: 
 
No rock excavation included, however significant cut and fill is included in the site work 
estimate, assuming construction on a hillside or butte 
No property acquisition costs are included, as it is generally assumed that reservoirs will be 
constructed on City owned property, or property acquired at little or no cost to the project. 
Construction by private contractors. 
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
 
 
Item        Estimated Project 
 No.   Description     Cost1    
 
1. Reservoir Structure   $1,620,000 
 
2. Site Work   $450,000 
 
3. Drainage System – Including site storm drainage   
 and reservoir overflow discharge   $75,000 
 
4.            Access/Parking   $50,000 
 
5.           Yard Piping   $175,000 
 
6. Electrical– Including reservoir telemetry  $75,000 
  
7. Landscaping/Fencing   $75,000 
 
8. Mob/Demob/Ins/Bonds   $155,000 
 

    Total Construction   $2,675,000 
       

 40% Contingency, Administration & Engineering  $1,070,000   
 
 Total Project Cost    $3,745,000 
    
    USE $3,750,000 
 
 
 

Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 
from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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Figure 1 
Estimated Reservoir Unit Cost Curves – Concrete vs Welded Steel 

�

 
 
The above Figure 1 presents unit cost curves for both above ground welded steel and 
buried concrete reservoirs based on recent project bid results.  Both of these costs assume 
construction on topography such as a butte.  Even though the steel is assumed to be “above 
ground” it will require significant site work to construct on a hillside location.  An above 
ground concrete tank (not constructed on a butte) would follow the same general trend as 
the buried concrete tanks with the curve shifted to intersect a point of a 3.0 mg tank costing 
$1.60 per gallon.  Prior year bid results have been adjusted to 2009 values.  Construction 
costs have been multiplied by 1.4 to include contingency, administration & engineering.  
The estimated project costs per gallon of storage are plotted against overall project costs 
for the two basic reservoir types.  It should be noted that the above cost curves are 
approximations and they should be used only for general planning level estimations.  
Estimates for individual projects should be refined as additional project specific 
information may be available, such as actual field conditions, actual material and labor 
costs, final project scope, project implementation and other variables.   
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Table 5 
150 Horsepower (Hp) Pump Station - Project Cost Estimate Summary 

 
Pump station project cost estimates are based on the following assumptions: 
 
No rock excavation included. 
No property acquisition costs are included, as it is generally assumed that pump stations will 
be constructed on City owned property, or property acquired at little or no cost to the project. 
Construction by private contractors. 
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
 
 
Item No. Description Estimated Project Cost1 
 
1. Mobilization/Demobilization $35,000 
 
2. Site Work $35,000 
 
3. Structure $160,000 
 
4. Yard Piping $35,000 
 
5. Mechanical $200,000 
                
6. Controls $50,000 
 
7. Electrical $75,000 
 
8. Standby Generator and Transfer Switch $140,000 
 
9. Landscaping $20,000 
  

    Total Construction   $715,000  
          

 40% Contingency, Administration & Engineering $286,000 
 
 Total Project Cost $1,001,000 
 
    USE $1,000,000 

 
 
Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 

from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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Figure 2 
Estimated Pump Station Unit Cost Curve 

�

 
 

The above Figure 2 presents a unit cost curve for pump stations based on recent project bid 
results.  The estimated project costs per pumping horsepower are plotted against overall 
project costs.  As with the above reservoir cost curves this curve is based on 
approximations and should be used only for general planning level estimations.  Estimates 
for individual projects should be refined as additional project specific information may be 
available, such as actual field conditions, actual material and labor costs, final project 
scope, project implementation and other variables. 
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Table 6 

Pressure Reducing Stations - Project Cost Estimate Summary 
 
Pressure reducing station project cost estimates are based on the following assumptions: 
No property acquisition costs included, as it is assumed that PRVs will be constructed within 
the existing pipe easement and/or road right of way. 
Construction by private contractors.  
Station includes one 6-inch diameter pressure reducing valve and one 2-inch diameter pressure 
reducing valve.  
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
 
Item        Estimated Project 
 No.   Description     Cost1    
 
1. Mobilization   $2,500 

2. Pressure Reducing Station Vault/Piping/Mechanical  $47,000 

12.  Surface Restoration   $3,500 
      
    Total Construction   $53,000 

 
 40% Contingency, Administration & Engineering  $21,200 
 
 Total Project Cost    $74,200 
 
   USE $75,000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 

from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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Table 7 
Water System Piping - Project Cost Estimate Summary 

 

 

Pipe Diameter Cost per Linear Foot 

8-inch $140 

10-inch $160 

12-inch $190 

16-inch $240 

18-inch $265 

24-inch $350 

32-inch $430 

36-inch $475 

 
 
Water system piping project cost estimates are based on the following assumptions: 
 
Construction includes ductile iron piping in roadways with pavement surface restoration  
Rock excavation included in costs 
No dewatering included 
No property or easement acquisitions 
No specialty construction included 
A 40% contingency, administration and engineering allowance is included 
Construction by private contractors 
An ENR construction cost index of 8652 for Seattle, Washington (August 2009). 
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Notes:  (1). The cost estimates presented are opinions of cost based on the assumptions stated and developed 

from information available at the time of the estimate.  Final costs for all projects will depend on 
actual field conditions, on actual material and labor costs, final project scope, project 
implementation and other variables. 
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