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Sacramento Regional 
County Sanitation 
District / Sacramento 
Power Authority 
Recycled Water 
Project 

SRCSD/SPA Recycled Water 
Project Feasibility Study 

The Feasibility Study for the 
project also includes the conceptual 
design drawings for the project.  

9 
North Antelope 
Booster Pump 
Station Project 

North Antelope Booster Pump 
Station Piping Plan The piping plan and site evaluation 

function as the conceptual design 
for the proposed project. 

Preliminary Pump Station Site 
Evaluation Technical 
Memorandum 

Sacramento Suburban Water 
District Standard Details 

The project will follow these 
included SSWD Standards.  Sacramento Suburban Water 

District Improvement Standards 
and Technical Specifications 

 



 

SRCSD/SPA Recycled Water Project Feasibility Study (Part 3 of 3)

































































































































































 

North Antelope Booster Pump Station Piping Plan
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SACRAMENTO SUBURBAN WATER DISTRICT GENERAL NOTES

SACRAMENTO SUBURBAN WATER DISTRICT

UTILITY REPRESENTATIVE PHONE

APPROVED FOR CONSTRUCTION OF WATER SYSTEM:

DESCRIPTION  EXISTING PROPOSED
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Sacramento Suburban Water District
Sacramento County, California

North Antelope Booster Pump Station
Project
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Preliminary Pump Station Site Evaluation Technical Memorandum



Limitations: 
This document was prepared solely for the City of Folsom in accordance with professional standards at the time the services were performed and in accordance 
with the contract between the City of Folsom and Brown and Caldwell dated January 30, 2009. This document is governed by the specific scope of work 
authorized by the City of Folsom; it is not intended to be relied upon by any other party except for regulatory authorities contemplated by the scope of work. We 
have relied on information or instructions provided by the City of Folsom and other parties and, unless otherwise expressly indicated, have made no independent 
investigation as to the validity, completeness, or accuracy of such information.  

 Technical Memorandum  
10540 White Rock Road, Suite 180 
Rancho Cordova, California, 95670 
Tel: 916-444-0123 phone  
Fax: 916-635-8805 fax 

 

Prepared for:  City of Folsom 

Project Title:  Folsom/Sacramento Suburban Water Transfer Project 

Project No:  131097-006 

 
Technical Memorandum No. 1 

Subject:  Preliminary Pump Station Site Evaluation 

Date:  June 19, 2009 

To:  Walt Sadler, City of Folsom 

From:  Jeff Lawrence, P.E., Brown and Caldwell 

 

 

Prepared by:  _________________________________ 

  Christina Brown, P.E., Project Engineer 
  

  _________________________________ 

  David Morrow, P.E., Project Engineer 

 

Reviewed by:  _________________________________ 

  Jeff Lawrence, P.E., Project Manager 
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1 .  I N T R O D U C T I O N  

The City of Folsom (City) receives all of its drinking water from Folsom Lake. Water drawn from the lake is 
conveyed to the City’s water treatment plant and then distributed to customers throughout the City. The City 
has the water rights to 34,000 acre-feet per year (afy) from Folsom Lake, as well as an additional 700 afy 
provided through the San Juan Water District [1]. The City is currently investigating water transfer 
alternatives with the Sacramento Suburban Water District (SSWD) to provide additional water supply during 
dry years. 

1.1 Background Information 

There are two dry year water supply alternatives being considered by the City. They both involve the transfer 
of water from the SSWD to another water purveyor. That water purveyor would then use less water from 
Folsom Lake thereby making more water available to the City.  Figure 1 provides the two alternative site 
locations. 
 Alternative 1 – New Booster Pump Station from SSWD North Service Area (NSA) to San Juan Water 

District (SJWD) Family of Agencies. 
 Alternative 2 – New Booster Pump Station from SSWD NSA to the City of Roseville to serve the 

California American Water Company West Placer Service Area. 

Alternative 1 – San Juan Water District 

Brown and Caldwell (BC) previously presented two pump station location options to the City and SSWD for 
Alternative 1 [2]. The first option (Antelope Site) involved siting the pump station at the existing SSWD 
pressure reducing valve (PRV) station located along Antelope North Road. The second option (Verner Site) 
involved siting the pump station closer to the Citrus Heights Water District (CHWD) Verner Zone.  

Water distribution system modeling was performed to determine the effects of the proposed pumping on the 
SSWD NSA for both the Antelope and Verner Sites. Modeling indicated that siting the booster pump station 
at the Verner Site created a 10 to 19 psi drop in pressure throughout the SSWD NSA south of Interstate-80 
(I-80), and a 4 to 9 psi drop north of I-80. If the pump station is located at the Antelope Site, modeling 
indicates only a 6 to 9 psi pressure throughout the SSWD NSA. Because there is less pressure drop if the 
pump station is located at the Antelope Site, this was selected as the preferred location for Alternative 1. 

Alternative 2 – City of Roseville 

The pump station for Alternative 2 would be sited at the existing City of Roseville metering station. This site 
is located along Antelope North Road in Placer County. The southern boundary of the site is the Placer 
County/Sacramento County line. 

1.2 Purpose 
The purpose of this technical memorandum (TM) is to provide a preliminary evaluation of the two 
pump station site alternatives. A description of the general design assumptions, proposed facility 
locations, and preliminary design components are provided in the body of this TM. 
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2 .  P R E L I M I N A R Y  D E S I G N  A S S U M P T I O N S  

The following provides the design assumptions used to prepare preliminary site layouts for each pump station 
site alternative for the purpose of preparing a preliminary cost estimate for each alternative. A preliminary 
pump station layout is provided in Figure 2. 
 Design flow of 4,200 gpm (design head 25 psi) 
 Abovegrade piping will be 12-inch 
 Required pump station area is 10 feet by 20 feet (assuming two pumps will be installed) 
 Abovegrade appurtenances include check valves, isolation valves, air release valves (ARV), and flange 

coupling adaptors (FCA) 

3 .  P R E L I M I N A R Y  S I T E  L A Y O U T S  

Based on the preliminary design assumptions presented in Section 2, potential site layouts were developed for 
each location alternative.  

3.1 San Juan Water District - North Antelope PRV Station 
The North Antelope PRV station is located immediately east of the SSWD Water Efficiency Landscape 
(WEL) Gardens. The PRV station is comprised of four PRVs and one bypass line. All of the PRV station 
piping and valves are located abovegrade. There are radio antennae and abovegrade electrical panels at the site 
as well. Record drawings for the PRV station are provided in Appendix A. 

The PRV area (approximately 55 feet by 55 feet) is fenced (chain link with privacy slats) within a larger 
concrete block fenced area. This larger area around the PRV station is used for storage of portable generators, 
pipe, tanks, etc. The entire area has asphalt pavement. 

Figure 3 provides a preliminary site layout for installation of a pump station at this site. There appears to be 
adequate space to accommodate the required pumps, piping, and appurtenances, as well as layout space for 
construction. The existing access gate for the PRV site is located along the northwesterly side of the fenced 
area. This may need to be relocated based on the final pump station layout and requirements for maintenance 
access to the existing PRV station equipment. 

3.2 City of Roseville - Metering Station 
The City of Roseville metering station is located adjacent to a Sacramento Area Sewer District (SASD) lift 
station, also along Antelope North Road. The site is on the west side of the road, immediately north of the 
Placer County/Sacramento County line. The site is located at the southeasterly corner of a large, undeveloped 
property, and measures approximately 36 feet by 51 feet. The perimeter fencing is chain link with privacy 
slats. Design drawings for the metering station are provided in Appendix B. 

The existing metering station is comprised of both abovegrade and belowgrade equipment. Abovegrade 
equipment includes two radio antennae, electrical panels, a fire hydrant, and flow meter instrumentation. 
Belowgrade improvements include piping, valves, and a 20-inch flow meter inside a 72-inch manhole. The 
site is not paved. 
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Figure 4 provides a preliminary site layout for installation of a pump station at this site. There appears to be 
adequate space to accommodate the required pumps, piping, and appurtenances. However, there will be little 
area remaining for operation and maintenance access. If this site is selected, consideration should be given to 
expanding the existing fenced area. It is unknown if the adjacent land is owned by the City of Roseville, and 
whether or not it is currently zoned for this land use. 

4 .   C O N S T R U C T I O N  C O S T  E S T I M A T E  

The pump station layout for each site alternative is essentially the same. Therefore, the engineer’s opinions of 
probable construction costs for each site are similar.  The primary cost difference between the alternative 
estimates is due to the required piping necessary to connect the pump station to the existing local 
infrastructure.  The engineer’s opinion of probable construction costs for both selected alternatives are found 
in Table 1. The complete cost estimate is provided in Appendix C.  

 
Table 4-1.  Engineer’s Opinion of Probable Costs 

Alternative Description Cost Estimate 

1 SJWD North Antelope PRV Station $355,000 

2 City of Roseville Metering Station $365,000 

Note: Estimated costs rounded up to the nearest $5,000. 
 

If this project is pursued further and a site is selected, a more detailed cost estimate can be prepared as part of 
the design phase. The following summarizes the assumptions used to prepare the preliminary construction 
cost estimate. 
 Construction is anticipated in 2010. 
 Each site appears to have adequate laydown and staging areas immediately adjacent to or nearby the site. 

Therefore, it is not anticipated that roads will need to be closed for construction at most sites. Minimal 
traffic control is included in the cost estimate to account for trucks entering and leaving the roadway to 
deliver equipment and materials as needed. 

 These costs are preliminary estimates and should only be used at a planning level. A contingency of 20 
percent is included in each estimate. 

5 .  R E F E R E N C E S  

[1] Water Master Plan Update, May 2008, prepared by West Yost Associates. 

[2] Presentation to City of Folsom and SSWD, 2009, presented by Jeff Lawrence. 
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APPENDIX A: RECORD DRAWINGS FOR THE PRV STATION 
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APPENDIX B: DESIGN DRAWINGS FOR THE METERING STATION 
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June 18, 2009 

 

 

 

TO: JEFF LAWRENCE, SACRAMENTO 

CHRISTINA BROWN, SACRAMENTO 

  

FROM: DAN GOODBURN, PARKER 

  

SUBJECT: FOLSOM/SACRAMENTO SUBURBAN WATER TRANSFER PROJECT  

CONCEPTUAL DESIGN  

BASIS OF ESTIMATE OF PROBABLE CONSTRUCTION COST 

 

 

The Basis of Estimate Report for the subject project is attached.  Please call me if you have questions or need 
additional information. 

 

 

DLG:ua 

Attachments  
Summary Estimate 
Detailed Estimate 
 

 

cc: J. L. Matthews, Jacksonville 

Dave Morrow, Sacramento 



B A S I S  O F  E S T I M A T E  R E P O R T  

F O L S O M / S A C R A M E N T O  S U B U R B A N  W A T E R  T R A N S F E R  P R O J E C T  

 

Introduction 

Brown and Caldwell (BC) is pleased to present this estimate of probable construction cost (estimate) prepared 
for the Folsom/Sacramento Suburban Water Transfer Project, Sacramento, California.    

Summary 

This Basis of Estimate contains the following information: 
• Scope of work 
• Background of this estimate 
• Class of estimate 
• Estimating methodology 
• Direct cost development 
• Indirect cost development 
• Bidding assumptions 
• Estimating assumptions 
• Estimating exclusions 
• Allowances for known but undefined work 
• Contractor and other estimate markups 

Scope of Work 

This project is the construction of a water transfer pump station to transfer water from the Sacramento 
Suburban Water District North Service Area to either the San Juan Water District (alternative no. 1) or to the 
City of Roseville (alternative no. 2).  Both alternatives require two 2100 gpm pumps and above grade piping 
that ties into an existing 24-inch distribution line.  The City is evaluating both alternatives, however, at this 
conceptual design level, one cost estimate covers both alternatives. 

Background of this Estimate 

The attached estimate of probable construction cost is based on documents dated June, 2009, received by the 
Estimating and Scheduling Group.  These documents are described as conceptual based on the current 
project progression, additional or updated scope and/or quantities, and ongoing discussions with the project 
team. Further information can be found in the detailed estimate reports. 

Class of Estimate  
 
In accordance with the Association for the Advancement of Cost Engineering International (AACE) criteria, 
this is a Class 4 estimate.  A Class 4 estimate is defined as a Planning Level or Design Technical Feasibility 
Estimate.  Typically, engineering is from 1 percent to 15 percent complete. Class 4 estimates are used to 
prepare planning level cost scopes or to evaluate alternatives in design conditions and form the base work for 
the Class 3 Project Budget or Funding Estimate. 
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Expected accuracy for Class 4 estimates typically range from -30 percent to +50 percent, depending on the 
technological complexity of the project, appropriate reference information, and the inclusion of an 
appropriate contingency determination.  In unusual circumstances, ranges could exceed those shown. 

Estimating Methodology 

This estimate was prepared using quantity take-offs, vendor quotes, and equipment pricing furnished either 
by the project team or by the estimator.  The estimate includes direct labor costs, including a shift differential 
if applicable, and anticipated productivity adjustments to labor, and equipment. Where possible, estimates for 
work anticipated to be performed by specialty subcontractors have been identified.  

Construction labor crew and equipment hours were calculated from production rates contained in documents 
and electronic databases published by R.S. Means, Mechanical Contractors Association (MCA), National 
Electrical Contractors Association (NECA), and Rental Rate Blue Book for Construction Equipment (Blue 
Book).   

This estimate was prepared using BC’s estimating system, which consists of a Windows-based commercial 
estimating software engine using BC’s material and labor database, historical project data, the latest vendor 
and material cost information, and other costs specific to the project locale. 

Direct Cost Development 

Costs associated with the General Provisions and the Special Provisions of the construction documents, 
which are collectively referred to as Contractor General Conditions (CGC), were based on the estimator’s 
interpretation of the contract documents.  The estimates for CGCs are divided into two groups: a time-
related group (e.g., field personnel), and non-time-related group (e.g., bonds and insurance).  Labor burdens 
such as health and welfare, vacation, union benefits, payroll taxes, and workers compensation insurance are 
included in the labor rates.  No trade discounts were considered. 

Indirect Cost Development 

Local sales tax has been applied to material and equipment rentals.  A percentage allowance for contractor’s 
home office expense has been included in the overall rate markups.  The rate is standard for this type of 
heavy construction and is based on typical percentages outlined in Means Heavy Construction Cost Data, 
2009. 

The contractor’s cost for builders risk, general liability, and vehicle insurance has been included in this 
estimate.  Based on historical data, this is typically two to four percent of the overall construction contract 
amount.  These indirect costs have been included in this estimate as a percentage of the gross cost, and are 
added to the net totals after the net markups have been applied to the appropriate items. 

Bidding Assumptions  

The following bidding assumptions were considered in the development of this estimate. 
1. Bidders must hold a valid, current Contractor’s credentials, applicable to the type of project. 
2. Bidders will develop estimates with a competitive approach to material pricing and labor productivity, and 

will not include allowances for changes, extra work, unforeseen conditions, or any other unplanned costs. 
3. Estimated costs are based on a minimum of four bidders.  Actual bid prices may increase for fewer 

bidders or decrease for a greater number of bidders.   
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4. Bidders will account for General Provisions and Special Provisions of the contract documents and will 
perform all work except that which will be performed by traditional specialty subcontractors as identified 
here: 
• Electrical 
• Painting 

Estimating Assumptions  
 
As the design progresses through different completion stages, it is customary for the estimator to make 
assumptions to account for details that may not be evident from the documents.  The following assumptions 
were used in the development of this estimate. 
1. Contractor performs the work during normal daylight hours, nominally 7 a.m. to 5 p.m., Monday through 

Friday, in an 8-hour shift.  No allowance has been made for additional shift work or weekend work. 
2. Contractor has complete access for lay-down areas and mobile equipment. 
3. Equipment rental rates are based on verifiable pricing from the local project area rental yards, Blue Book 

rates, and/or rates contained in the estimating database. 
4. Contractor markup is based on conventionally accepted values that have been adjusted for project-area 

economic factors.   
5. Major equipment costs are based on both vendor supplied price quotes obtained by the project design 

team and/or estimators, and on historical pricing of like equipment. Vendor quotes were not received for 
the pumps. 

6. Process equipment vendor training using vendors’ standard Operations and Maintenance (O&M) material, 
is included in the purchase price of major equipment items where so stated in that quotation. 

7. Bulk material quantities are based on manual quantity take-offs. 
8. There is sufficient electrical power to feed the specified equipment.  The local power company will supply 

power and transformers suitable for this facility. 
9. Soils are of adequate nature to support the structures. No piles have been included in this estimate. 
10. Depth of cover on existing distribution line is 5 feet. 
11. Site restoration at alternative site no. 2 is 6-in. gravel.  Asphalt paving is not included. 

Estimating Exclusions  
 
The following estimating exclusions were assumed in the development of this estimate. 
1. Hazardous materials remediation and/or disposal. 
2. O&M costs for the project with the exception of the vendor supplied O&M manuals. 
3. Utility agency costs for incoming power modifications. 
4. Permits beyond those normally needed for the type of project and project conditions. 

Allowances for Known but Undefined Work 

The following allowances were made in the development of this estimate. 
1. Painting subcontractor allowance of $1,500. 
2. Electrical and instrumentation subcontract allowance is based on 30 percent markup of net costs. 
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Contractor and Other Estimate Markups 

Contractor markup is based on conventionally accepted values which have been adjusted for project-area 
economic factors.  Estimate markups are shown in Table 1.  

 
Table 1.  Estimate Markups, June 2009 

Item Rate,  percent 

Prime Contractor  

    Labor (employer payroll burden) 15 

    Materials and process equipment 10 

    Equipment (construction-related) 10 

    Subcontractor 5 

    Sales Tax (State and local for materials, process equipment and construction equipment rentals, etc.) 8.75 

    Startup, Training, O&M 2 

    Builder’s Risk, Liability, and Vehicle Insurance 2 

    Material Shipping and Handling 2 

Subcontractor Markups Same as Prime 

Contingency 20 

Performance and Payment Bonds 1.5 

 

Labor Markup.  The labor rates used in the estimate were derived chiefly from the latest published State 
Prevailing Wage Rates.  These rates include costs beyond raw labor for such items as Payroll Tax and 
Insurance (PT&I), FICA, and Workers Compensation Insurance.  In addition to these markups, the General 
Contractor (GC) typically adds a percentage to each raw labor dollar to cover overhead and profit, payroll and 
accounting costs, additional insurance, retirement, 401k contributions, and sick leave/vacation cost. 

Materials and Process Equipment Markup.  This markup consists of the additional cost to the 
contractor beyond the raw dollar amount for material and process equipment.  This includes shop drawing 
preparation, submittal and/or re-submittal cost, purchasing and scheduling materials and equipment, 
accounting charges including invoicing and payment, inspection of received goods, receiving, storage, 
overhead and profit. 

Equipment (Construction) Markup.  This markup consists of the costs associated with operating the 
construction equipment used in the project.  Most GCs will rent rather than own the equipment and then 
charge each project for its equipment cost.  The equipment rental cost does not include fuel, delivery and 
pick-up charges, additional insurance requirements on rental equipment, accounting costs related to home 
office receiving invoices and payment.  However, the crew rates used in the estimate do account for the 
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equipment rental cost.  Occasionally, larger contractors will have some or all of the equipment needed for the 
job, but in order to recoup their initial purchasing cost they will charge the project an internal rate for 
equipment use which is similar to the rental cost of equipment.  The GC will apply an overhead and profit 
percentage to each individual piece of equipment whether rented or owned. 

Subcontractor Markup.  This markup consists of the GC’s costs for subcontractors who perform work 
on the site.  This includes costs associated with shop drawings, review of subcontractor’s submittals, 
scheduling of subcontractor work, inspections, processing of payment requests, home office accounting, and 
overhead and profit on subcontracts. 

Sales Tax (Materials, Process Equipment and Construction Equipment).  This is the tax 
that the contractor must pay according to state and local tax laws.  The percentage is applied to both the 
material and equipment the GC purchases as well as the cost for rental equipment.  The percentage is based 
on the local rates in place at the time the estimate was prepared.  

Contractor Startup, Training, and O&M Manuals.  This cost markup is often confused with either 
vendor startup or owner startup.  It is the cost the GC incurs on the project beyond the vendor startup and 
owner startup costs.  The GC generally will have project personnel assigned to facilitate the installation, 
testing, startup, and O&M Manual preparation for equipment that is put into operation by either the vendor 
or owner.  These project personnel often include an electrician, pipe fitter or millwright, and/or I&E 
technician.  These personnel are not included in the basic crew makeup to install the equipment but are there 
to assist and trouble shoot the startup and proper running of the equipment.  The GC also incurs a cost for 
startup for such things as consumables (oil, fuel, filters, etc.), startup drawings and schedules, startup 
meetings, and coordination with the plant personnel in other areas of the plant operation.  

Builders Risk, Liability, and Vehicle Insurance.  This percentage comprises all three items.  
There are many factors which make up this percentage, including the contractor’s track record for claims in 
each of the categories.  Another factor affecting insurance rates has been a dramatic price increase across the 
country over the past several years due to domestic and foreign influences.  Consequently, in the construction 
industry we have observed a range of 0.5 to 1 percent for Builders Risk Insurance, 1 to 1.25 percent for 
General Liability Insurance, and 0.85 to 1 percent for Vehicle Insurance.  Many factors affect each area of 
insurance, including project complexity, and contractor’s requirements and history.  Instead of using numbers 
from a select few contractors, we believe it is more prudent to use a combined 2 percent to better reflect the 
general costs across the country.  Consequently, the actual cost could be higher or lower based on the bidder, 
region, insurance climate, and on the contractor’s insurability at the time the project is bid. 

Material Shipping and Handling.  This can range from 2 percent to 6 percent, and is based on the 
type of project, material makeup of the project, and the region and location of the project.  Material shipping 
and handling covers delivery costs from vendors, unloading costs (and in some instances loading and 
shipment back to vendors for rebuilt equipment), site paper work, and inspection of materials prior to 
unloading at the project site.  BC typically adjusts this percentage by the amount of materials and whether 
vendors have included shipping costs in the quotes that were used to prepare the estimate.  This cost also 
includes the GC’s cost to obtain local supplies, e.g., oil, gaskets, and bolts that may be missing from the 
equipment or materials shipped. 

Construction Contingency.  The contingency factor covers unforeseen conditions, area economic 
factors, and general project complexity.  This contingency is used to account for those factors that can not be 
addressed in each of the labor and/or material installation costs.  Based on industry standards, completeness 
of the project documents, project complexity, the current design stage, and area factors, construction 
contingency can range from 10 percent to 50 percent.   
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Range of Accuracy.  The amount of contingency in the estimate should not be confused with the 
accuracy of the estimate. The Expected Accuracy Range defines the window within which the bids are 
expected to fall based on the project complexity, information available during the estimate process, outside 
influences (wage rates, material, bidding climate), and includes a level of contingency appropriate to the 
project definition at the time the estimate was prepared. It is important to understand that AACEI notes on 
its ranges of accuracy that, 

“The state of process technology and availability of applicable reference cost data affect the range 
markedly.  The +/- value [of the ranges] represents typical percentage variation of actual costs from 
the cost estimate after application of contingency (typically at a 50 percent level of confidence) for 
given scope.” 

While a 50-percent level of confidence in the contingency may seem broad, typically this results in a 90-
percent confidence that the actual cost will fall within the bounds of the low and high ranges. 

The caution here is that these estimates are not what are often referred to as “bid quality,” i.e., estimates 
prepared by contractors who are receiving competitive bids from subcontractors, equipment vendors, and 
materials suppliers.  In general, we receive reasonable budget values from those willing to provide quotations. 

Performance and Payment Bonds.  Based on historical and industry data, this can range from 0.75 
percent to 3 percent of the project total.  There are several contributing factors including such items as size of 
the project, regional costs, contractor’s historical record on similar projects, complexity, and current bonding 
limits.  BC uses 1.5 percent for bonds, which we have determined to be reasonable for most heavy 
construction projects. 
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City of Folsom Folsom/Sacramento Suburban Water
Transfer Project

Conceptual Design
Total w/ Markups

Description Allocated

  Alternate 1 353,934
    1101 - Civil Sitework
      01500 - Temporary Facilities & Controls 4,347
      01590 - Miscellaneous Equipment Rental without operators 797
      02200 - Site Preparation 2,516
      02300 - Earthwork 105
      02700 - Bases, Ballasts, Pavements & Appurtenances 9,680
      02800 - Site Improvements And Amenities 16,954

1101 - Civil Sitework Total    34,399

    1102 - Yard Piping
      02170 - Saw cutting 539
      02300 - Earthwork 1,940
      02500 - Utility Services 8,771
      15031 - DIP Fittings 32,402
      15032 - DIP Flanges, Bolts and Gaskets 13,747
      15330 - Flexible connectors 4,882

1102 - Yard Piping Total    62,282

    1103 - Structural
      02300 - Earthwork 1,274
      03100 - Concrete Forms & Accessories 1,672
      03200 - Concrete Reinforcement 5,303
      03300 - Cast-In-Place Concrete 3,084
      05010 - Misc Metals 6,111
      05050 - Basic Metal Materials & Methods 3,023

1103 - Structural Total    20,467

    1104 - Mechanical
      05050 - Basic Metal Materials & Methods 1,031
      05100 - Structural Metal Framing 107
      09000 - B & C Div 9 Coating Systems 2,767
      11000 - Equipment 108,452
      15031 - DIP Fittings 11,520
      15032 - DIP Flanges, Bolts and Gaskets 18,362
      15050 - Basic Materials & Methods 2,550
      15100 - Building Services Piping 945
      15255 - Valves, iron body 73,644
      15300 - Automatic air vent 1,771
      15330 - Flexible connectors 13,048
      15950 - Testing/Adjusting/Balancing 2,588
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City of Folsom Folsom/Sacramento Suburban Water
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Conceptual Design
Total w/ Markups

Description Allocated

1104 - Mechanical Total    236,786

  Alternate 2 364,830
    1101 - Civil Sitework
      01500 - Temporary Facilities & Controls 4,347
      01590 - Miscellaneous Equipment Rental without operators 797
      02300 - Earthwork 7,961
      02800 - Site Improvements And Amenities 15,765

1101 - Civil Sitework Total    28,869

    1102 - Yard Piping
      02170 - Saw cutting 539
      02300 - Earthwork 5,941
      02500 - Utility Services 21,197
      15031 - DIP Fittings 32,402
      15032 - DIP Flanges, Bolts and Gaskets 13,747
      15330 - Flexible connectors 4,882

1102 - Yard Piping Total    78,708

    1103 - Structural
      02300 - Earthwork 1,274
      03100 - Concrete Forms & Accessories 1,672
      03200 - Concrete Reinforcement 5,303
      03300 - Cast-In-Place Concrete 3,084
      05050 - Basic Metal Materials & Methods 3,023

1103 - Structural Total    14,356

    1104 - Mechanical
      05010 - Misc Metals 6,111
      05050 - Basic Metal Materials & Methods 1,031
      05100 - Structural Metal Framing 107
      09000 - B & C Div 9 Coating Systems 2,767
      11000 - Equipment 108,452
      15031 - DIP Fittings 11,520
      15032 - DIP Flanges, Bolts and Gaskets 18,362
      15050 - Basic Materials & Methods 2,550
      15100 - Building Services Piping 945
      15255 - Valves, iron body 73,644
      15300 - Automatic air vent 1,771
      15330 - Flexible connectors 13,048
      15950 - Testing/Adjusting/Balancing 2,588
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Description Allocated

1104 - Mechanical Total    242,897
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City of Folsom Folsom/Sacramento Suburban Water
Transfer Project

Conceptual Design
Total

Labor Labor Materials Material Subs Equip Other Price Grand
Item Item Description Qty Unit $/Unit Amount $/Unit Amount Amount Amount Amount Per Unit Total

Alternate 1

  1101 - Civil Sitework 8,986 6,605 1,066 462 17,118

    01500 - Temporary Facilities & Controls

      01560100 - Barricades

Traffic control, flagger 5.0 days 435.60 2,178 3.00 15 438.6 days 2,193

Temporary Facilities & Controls Total    2,178 15 2,193

    01590 - Miscellaneous Equipment Rental without operators

      01590400 - General equipment rental without operators

1600D Equipment rental reflectorized barrels 1 to 100 barrels - Rent per 8.0 mnth 332 41.5 mnth 332
month

1600E Equipment rental reflectorized barrels 1 to 100 barrels - Crew daily 20.0 days 60 3.0 days 60
cost

Miscellaneous Equipment Rental without operators Total    392 392

    02200 - Site Preparation

      02220250 - Demolish, Remove Pavement And Curb

5010 Demolish, remove pavement & curb, remove bituminous 67.0 SY 3.56 238 104 5.1 SY 342
pavement, 3" thick, excludes hauling and disposal fees

5010 Demolish, remove pavement & curb, remove bituminous 22.0 SY 3.56 78 34 5.1 SY 112
pavement, 3" thick, excludes hauling and disposal fees

      02220330 - Selective Demolition, Dump Charges

9999 Dump Charge, typical urban city, fees only, bldg constr mat'ls 14.0 ton 462 33.0 ton 462

      02220360 - Selective Demolition, Saw Cutting

0015 Selective demolition, saw cutting, asphalt, up to 3" deep 100.0 LF 0.95 95 0.40 40 39 1.7 LF 174

0015 Selective demolition, saw cutting, asphalt, up to 3" deep 60.0 LF 0.95 57 0.40 24 23 1.7 LF 104

      02220420 - Selective Demolition, Chain Link Fences &
Gates

0300 Selective demolition, chain link fences & gates, gates, 14' width 1.0 EA 93.68 94 20 113.9 EA 114

Site Preparation Total    562 64 221 462 1,309

    02300 - Earthwork

      02315492 - Hauling

0009 Loading Trucks, F.E. Loader, 3 C.Y. 6.5 cuyd 0.81 5 7 1.9 cuyd 12
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City of Folsom Folsom/Sacramento Suburban Water
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4498 Cycle hauling(wait, load,travel, unload or dump & return) time per 6.5 L.C.Y. 2.68 17 23 6.2 L.C.Y. 40
cycle, excavated or borrow, loose cubic yards, 25 min
load/wait/unload, 20 CY truck, cycle 20 miles, 45 MPH, no loading
equipment

Earthwork Total    23 29 52

    02700 - Bases, Ballasts, Pavements & Appurtenances

      02740310 - Asphaltic Concrete Pavement, Highways

1050 Plant-mix asphalt paving, for highways and large paved areas, 89.0 SY 39.81 3,543 12.50 1,113 180 54.3 SY 4,836
pavement replacement over trench, 3" thick, for paving projects
300 tons or less add for trucking

Bases, Ballasts, Pavements & Appurtenances Total    3,543 1,113 180 4,836

    02800 - Site Improvements And Amenities

      02820110 - Chain Link Fences And Gates

4762 Chain link fences & gates, reset gate, chain link, galvanized steel, 1.0 EA 368.06 368 46 414.4 EA 414
double gate, 3 strand barbed wire, 14' x 7' x 3', excludes
excavation

      02820130 - Fence, Chain Link Industrial

0500 Fence, chain link industrial, galvanized steel, 6 ga. wire, 2" posts @ 140.0 LF 5.58 782 24.00 3,360 121 30.4 LF 4,263
10' OC,, 6' high, includes excavation, & concrete

5060 Fence, chain link industrial, double swing gates, 6' high, 12' 1.0 Opng 417.88 418 835.00 835 65 1,317.7 Opng 1,318
opening, includes excavation, posts & hardware in concrete

7001 Snow fence on steel posts, 10' O.C., 4' high, includes 2' in ground, 400.0 LF 2.70 1,081 2.70 1,080 5.4 LF 2,161
no concrete

      02820150 - Fence, Chain Link, Gates & Posts

6715 Fence,chain link, gates & posts, corner posts, chain link fence, 1.0 EA 30.41 30 138.00 138 11 179.1 EA 179
galvanized steel, (1/3 post length in ground), 4" OD, 6', set in
concrete, includes excavation

Site Improvements And Amenities Total    2,679 5,413 243 8,335
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  1102 - Yard Piping 7,474 21,592 1,470 30,536

    02170 - Saw cutting

      02170 - Saw cutting

0060 Saw cutting, pipe, 24" DIP 4.0 each 23.51 94 26.53 106 66 66.5 each 266

Saw cutting Total    94 106 66 266

    02300 - Earthwork

      02315120 - Backfill, Structural

4420 Backfill, structural, common earth, 200 H.P. dozer, 300' haul 26.0 L.C.Y. 1.07 28 39 2.6 L.C.Y. 67

      02315310 - Compaction, General

7000 Compaction, around structures and trenches, 2 passes, 18" wide, 2.0 E.C.Y. 2.17 4 0 2.3 E.C.Y. 5
6" lifts, walk behind, vibrating plate

7000 Compaction, around structures and trenches, 2 passes, 18" wide, 8.0 E.C.Y. 2.17 17 1 2.3 E.C.Y. 19
6" lifts, walk behind, vibrating plate

7000 Compaction, around structures and trenches, 2 passes, 18" wide, 24.0 E.C.Y. 2.17 52 4 2.3 E.C.Y. 56
6" lifts, walk behind, vibrating plate

      02315492 - Hauling

0009 Loading Trucks, F.E. Loader, 3 C.Y. 16.0 cuyd 0.81 13 17 1.9 cuyd 30

4498 Cycle hauling(wait, load,travel, unload or dump & return) time per 16.0 L.C.Y. 2.68 43 56 6.2 L.C.Y. 98
cycle, excavated or borrow, loose cubic yards, 25 min
load/wait/unload, 20 CY truck, cycle 20 miles, 45 MPH, no loading
equipment

      02315610 - Excavating, Trench

0600 Excavating, trench or continuous footing, common earth, 1 C.Y. 34.0 B.C.Y. 2.64 90 99 5.6 B.C.Y. 189
excavator, truck mounted, 6' to 10' deep, excludes sheeting or
dewatering

      02315640 - Utility Bedding

0100 Fill by borrow and utility bedding, for pipe and conduit, crushed 9.0 L.C.Y. 9.37 84 43.50 392 18 54.9 L.C.Y. 494
stone, 3/4" to 1/2", excludes compaction

Earthwork Total    332 392 234 958

    02500 - Utility Services

      02510730 - Water Supply, Ductile Iron Pipe

2100 Water supply distribution piping, ductile iron pipe, cement lined, 20.0 LF 24.23 485 33.00 660 117 63.1 LF 1,262
mechanical joint, no fittings, 18' lengths, 12" diameter, class 50,
excludes excavation or backfill
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2180 Water supply distribution piping, ductile iron pipe, cement lined, 20.0 LF 53.85 1,077 86.00 1,720 263 153.0 LF 3,060
mechanical joint, no fittings, 18' lengths, 24" diameter, class 50,
excludes excavation or backfill

Utility Services Total    1,562 2,380 381 4,322

    15031 - DIP Fittings

      15031 - DIP Fittings

0232B Piping, fittings, wye or tee, 24'' diameter 4.0 each 812.74 3,251 2,955.69 11,823 789 3,965.6 each 15,863

DIP Fittings Total    3,251 11,823 789 15,863

    15032 - DIP Flanges, Bolts and Gaskets

      15032 - DIP Flanges, Bolts and Gaskets

DIP, flg cplg adptr, 24" 4.0 ea 382.80 1,531 1,300.00 5,200 1,682.8 ea 6,731

DIP Flanges, Bolts and Gaskets Total    1,531 5,200 6,731

    15330 - Flexible connectors

      15330 - Flexible connectors

0140 Connectors, flex, Dresser type, 12'' dia. 4.0 each 176.25 705 422.91 1,692 599.2 each 2,397

Flexible connectors Total    705 1,692 2,397
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  1103 - Structural 4,993 4,884 252 10,128

    02300 - Earthwork

      02315120 - Backfill, Structural

4420 Backfill, structural, common earth, 200 H.P. dozer, 300' haul 6.5 L.C.Y. 1.07 7 10 2.6 L.C.Y. 17

      02315310 - Compaction, General

7500 Compaction, 2 passes, 24" wide, 6" lifts, walk behind, vibrating 5.8 E.C.Y. 1.89 11 2 2.3 E.C.Y. 13
roller

7520 Compaction, 3 passes, 24" wide, 6" lifts, walk behind, vibrating 3.7 E.C.Y. 2.83 10 2 3.4 E.C.Y. 12
roller

7540 Compaction, 4 passes, 24" wide, 6" lifts, walk behind, vibrating 4.9 E.C.Y. 3.78 19 4 4.5 E.C.Y. 22
roller

      02315492 - Hauling

0009 Loading Trucks, F.E. Loader, 3 C.Y. 14.0 cuyd 0.81 11 15 1.9 cuyd 26

4498 Cycle hauling(wait, load,travel, unload or dump & return) time per 14.0 L.C.Y. 2.68 38 49 6.2 L.C.Y. 86
cycle, excavated or borrow, loose cubic yards, 25 min
load/wait/unload, 20 CY truck, cycle 20 miles, 45 MPH, no loading
equipment

      02315610 - Excavating, Trench

0060 Excavating, trench or continuous footing, common earth, 1/2 C.Y. 17.9 B.C.Y. 5.06 91 32 6.8 B.C.Y. 122
excavator, 1' to 4' deep, excludes sheeting or dewatering

0060 Excavating, trench or continuous footing, common earth, 1/2 C.Y. 2.2 B.C.Y. 5.06 11 4 6.8 B.C.Y. 15
excavator, 1' to 4' deep, excludes sheeting or dewatering

      02315640 - Utility Bedding

0100 Fill by borrow and utility bedding, for pipe and conduit, crushed 5.7 L.C.Y. 9.37 54 43.50 250 12 54.9 L.C.Y. 315
stone, 3/4" to 1/2", excludes compaction

Earthwork Total    252 250 128 630

    03100 - Concrete Forms & Accessories

      03110425 - Forms In Place, Equipment Foundations

0050 C.I.P. concrete forms, equipment foundations, 2 use, includes 8.0 sfca 17.59 141 1.98 16 19.6 sfca 157
erecting, bracing, stripping and cleaning

      03110445 - Forms In Place, Slab On Grade

3050 C.I.P. concrete forms, slab on grade, edge, wood, 7" to 12" high, 4 120.0 sfca 4.95 594 0.74 89 5.7 sfca 683
use, includes erecting, bracing, stripping and cleaning

Concrete Forms & Accessories Total    735 105 840

    03200 - Concrete Reinforcement
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      03210600 - Reinforcing In Place

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 1,454.4 lb 0.54 793 0.43 625 1.0 lb 1,418
60, incl labor for accessories, excl material for accessories

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 202.9 lb 0.54 111 0.43 87 1.0 lb 198
60, incl labor for accessories, excl material for accessories

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 811.8 lb 0.54 442 0.43 349 1.0 lb 791
60, incl labor for accessories, excl material for accessories

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 33.3 lb 0.54 18 0.43 14 1.0 lb 32
60, incl labor for accessories, excl material for accessories

2000 Reinforcing steel, unload and sort, add to base 1.2 ton 41.39 51 10 49.5 ton 61

2000 Reinforcing steel, unload and sort, add to base 0.0 ton 41.39 1 0 49.5 ton 2

2210 Reinforcing steel, crane cost for handling, average, add 1.2 ton 44.77 55 11 53.6 ton 66

2210 Reinforcing steel, crane cost for handling, average, add 0.0 ton 44.77 1 0 53.6 ton 2

2420 Reinforcing steel, in place, dowels, deformed, 2' long, #5, A615, 14.0 EA 2.63 37 1.78 25 4.4 EA 62
grade 60

Concrete Reinforcement Total    1,510 1,101 22 2,632

    03300 - Cast-In-Place Concrete

      03310220 - Concrete, Ready Mix Normal Weight

0300 Structural concrete, ready mix, normal weight, 4000 PSI, includes 7.4 CY 106.00 785 106.0 CY 785
local aggregate, sand, Portland cement and water, delivered,
excludes all additives and treatments

0300 Structural concrete, ready mix, normal weight, 4000 PSI, includes 2.2 CY 106.00 236 106.0 CY 236
local aggregate, sand, Portland cement and water, delivered,
excludes all additives and treatments

0300 Structural concrete, ready mix, normal weight, 4000 PSI, includes 0.1 CY 106.00 16 106.0 CY 16
local aggregate, sand, Portland cement and water, delivered,
excludes all additives and treatments

      03310700 - Placing Concrete

4650 Structural concrete, placing, slab on grade, pumped, over 6" thick, 7.4 CY 20.01 148 33 24.4 CY 181
includes vibrating, excludes material

4650 Structural concrete, placing, slab on grade, pumped, over 6" thick, 2.2 CY 20.01 44 10 24.4 CY 54
includes vibrating, excludes material

4650 Structural concrete, placing, slab on grade, pumped, over 6" thick, 0.1 CY 20.01 3 1 24.4 CY 4
includes vibrating, excludes material

      03350300 - Finishing Floors

0150 Concrete finishing, floors, manual screed, bull float, manual float, 220.0 SF 0.74 163 0.7 SF 163
broom finish
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      03350350 - Finishing Walls

0150 Concrete finishing, walls, carborundum rub, wet, includes breaking 8.0 SF 2.64 21 2.6 SF 21
ties and patching voids

0750 Concrete finishing, walls, sandblast, heavy penetration 8.0 SF 4.90 39 1.41 11 4 6.8 SF 55

Cast-In-Place Concrete Total    419 1,048 47 1,513

    05010 - Misc Metals

      05010 - Misc Metals

0010 Pump mounting base plate, complete w/ anchor bolts, 4 sf 2.0 each 714.60 1,429 795.79 1,592 1,510.4 each 3,021

Misc Metals Total    1,429 1,592 3,021

    05050 - Basic Metal Materials & Methods

      05090340 - Drilling

0400 Concrete impact drilling, for anchors, up to 4" D, 5/8" dia, in 14.0 EA 11.90 167 0.08 1 12.0 EA 168
concrete or brick walls and floors, incl bit & layout, excl anchor

      05090540 - Machinery Anchors

0800 Machinery anchor, heavy duty, 1" dia stud & bolt, incl sleeve, 8.0 EA 60.26 482 98.50 788 55 165.7 EA 1,325
floating base nut, lower stud & coupling nut, fiber plug, connecting
stud, washer & nut

Basic Metal Materials & Methods Total    649 789 55 1,493
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  1104 - Mechanical 18,822 94,976 1,500 520 115,818

    05050 - Basic Metal Materials & Methods

      05090340 - Drilling

0400 Concrete impact drilling, for anchors, up to 4" D, 5/8" dia, in 24.0 EA 11.90 285 0.08 2 12.0 EA 287
concrete or brick walls and floors, incl bit & layout, excl anchor

      05090380 - Expansion Anchors

8250 Wedge anchor, carbon steel, 1/2" dia x 2-3/4" L, in concrete, brick 24.0 EA 4.08 98 0.97 23 5.0 EA 121
or stone, excl layout & drilling

      05090900 - Welding Structural

2010 Welding structural steel in field, 4 passes, 0.7 Lb/LF, 1/2" thick, 3.0 LF 28.77 86 1.66 5 19 36.7 LF 110
continuous fillet, type 6011

Basic Metal Materials & Methods Total    470 30 19 519

    05100 - Structural Metal Framing

      05120560 - Plates

0300 Steel plate, structural, for connections & stiffeners, 3/8" T, shop 2.3 SF 23.00 52 23.0 SF 52
fabricated, incl shop primer

Structural Metal Framing Total    52 52

    09000 - B & C Div 9 Coating Systems

      09000 - B & C Div 9 Coating Systems

Pipe painting 1.0 lsum 1,500 1,500.0 lsum 1,500

B & C Div 9 Coating Systems Total    1,500 1,500

    11000 - Equipment

      11090 - Pumps, general utility

0350 Pump, cntfgl, horiz mtd, horiz splt, sgl stg,2100GPM,50HP,12''D 2.0 each 1,237.27 2,475 25,000.00 50,000 266 26,370.4 each 52,741

Equipment Total    2,475 50,000 266 52,741

    15031 - DIP Fittings

      15031 - DIP Fittings

0060 Piping, water dist, DI, 90< bend or elbow, 12'' dia 4.0 each 242.35 969 228.00 912 235 529.2 each 2,117

DIP, cement lined, flg X pe spool, 12" length, 12" diam 6.0 ea 89.32 536 500.00 3,000 589.3 ea 3,536

DIP Fittings Total    1,505 3,912 235 5,653

    15032 - DIP Flanges, Bolts and Gaskets
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      15032 - DIP Flanges, Bolts and Gaskets

0110 Stl ftg, gskt & bolt set, 150#, 12'' pipe 22.0 each 268.57 5,909 32.00 704 300.6 each 6,613

DIP, flg cplg adptr, 12" 4.0 ea 159.50 638 478.00 1,912 637.5 ea 2,550

DIP Flanges, Bolts and Gaskets Total    6,547 2,616 9,163

    15050 - Basic Materials & Methods

      15060300 - Pipe Hangers And Supports

3400 Pipe hanger / support, saddle type pipe support, complete, 6.0 EA 11.79 71 195.00 1,170 206.8 EA 1,241
adjustable, cast iron saddle, 12" pipe size, type number 36 per
MSS-SP58, excludes vertical pipe riser (usually 3" Diam)

Basic Materials & Methods Total    71 1,170 1,241

    15100 - Building Services Piping

      15107620 - Pipe, Steel

0630 Pipe, steel, black, threaded, 3" diameter, schedule 40, Spec. A-53, 12.0 LF 23.64 284 15.50 186 39.1 LF 470
includes coupling and clevis hanger assembly sized for covering,
10' OC

Building Services Piping Total    284 186 470

    15255 - Valves, iron body

      15255 - Valves, iron body

0810 Valves, iron body, gate, 125 lb, N.R.S., flanged, 12'' size 4.0 each 928.94 3,716 4,366.80 17,467 5,295.7 each 21,183

1490 Valves, iron body, swing check, 125 lb, flanged, 12'' size 2.0 each 928.94 1,858 6,459.30 12,919 7,388.2 each 14,776

Valves, iron body Total    5,574 30,386 35,959

    15300 - Automatic air vent

      15300 - Automatic air vent

0060 Auto air vent, CI body, sst internals, float type, 1'' NP inl, 250psi 2.0 each 72.56 145 360.00 720 432.6 each 865

Automatic air vent Total    145 720 865

    15330 - Flexible connectors

      15330 - Flexible connectors

Equipment connection fitting, 12" 2.0 ea 223.30 447 2,952.00 5,904 3,175.3 ea 6,351

Flexible connectors Total    447 5,904 6,351

    15950 - Testing/Adjusting/Balancing

      15955700 - Piping, Testing
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0390 Nondestructive hydraulic pressure test, 12'' - 24'' pipe, 100 LF 1.0 each 1,306.16 1,306 1,306.2 each 1,306

Testing/Adjusting/Balancing Total    1,306 1,306
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Alternate 2

  1101 - Civil Sitework 5,321 8,142 763 14,226

    01500 - Temporary Facilities & Controls

      01560100 - Barricades

Traffic control, flagger 5.0 days 435.60 2,178 3.00 15 438.6 days 2,193

Temporary Facilities & Controls Total    2,178 15 2,193

    01590 - Miscellaneous Equipment Rental without operators

      01590400 - General equipment rental without operators

1600D Equipment rental reflectorized barrels 1 to 100 barrels - Rent per 8.0 mnth 332 41.5 mnth 332
month

1600E Equipment rental reflectorized barrels 1 to 100 barrels - Crew daily 20.0 days 60 3.0 days 60
cost

Miscellaneous Equipment Rental without operators Total    392 392

    02300 - Earthwork

      02315640 - Utility Bedding

0050 Fill by borrow and utility bedding, for site restoration, crushed or 92.0 L.C.Y. 9.37 862 31.00 2,852 186 42.4 L.C.Y. 3,899
screened bank run gravel, excludes compaction

Earthwork Total    862 2,852 186 3,899

    02800 - Site Improvements And Amenities

      02820130 - Fence, Chain Link Industrial

0500 Fence, chain link industrial, galvanized steel, 6 ga. wire, 2" posts @ 140.0 LF 5.58 782 24.00 3,360 121 30.4 LF 4,263
10' OC,, 6' high, includes excavation, & concrete

5060 Fence, chain link industrial, double swing gates, 6' high, 12' 1.0 Opng 417.88 418 835.00 835 65 1,317.7 Opng 1,318
opening, includes excavation, posts & hardware in concrete

7001 Snow fence on steel posts, 10' O.C., 4' high, includes 2' in ground, 400.0 LF 2.70 1,081 2.70 1,080 5.4 LF 2,161
no concrete

Site Improvements And Amenities Total    2,281 5,275 186 7,742
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  1102 - Yard Piping 10,299 25,858 2,473 38,631

    02170 - Saw cutting

      02170 - Saw cutting

0060 Saw cutting, pipe, 24" DIP 4.0 each 23.51 94 26.53 106 66 66.5 each 266

Saw cutting Total    94 106 66 266

    02300 - Earthwork

      02315120 - Backfill, Structural

4420 Backfill, structural, common earth, 200 H.P. dozer, 300' haul 79.0 L.C.Y. 1.07 85 119 2.6 L.C.Y. 204

      02315310 - Compaction, General

7000 Compaction, around structures and trenches, 2 passes, 18" wide, 4.0 E.C.Y. 2.17 9 1 2.3 E.C.Y. 9
6" lifts, walk behind, vibrating plate

7000 Compaction, around structures and trenches, 2 passes, 18" wide, 24.0 E.C.Y. 2.17 52 4 2.3 E.C.Y. 56
6" lifts, walk behind, vibrating plate

7000 Compaction, around structures and trenches, 2 passes, 18" wide, 71.0 E.C.Y. 2.17 154 12 2.3 E.C.Y. 166
6" lifts, walk behind, vibrating plate

      02315492 - Hauling

0009 Loading Trucks, F.E. Loader, 3 C.Y. 49.0 cuyd 0.81 40 51 1.9 cuyd 91

4498 Cycle hauling(wait, load,travel, unload or dump & return) time per 49.0 L.C.Y. 2.68 131 170 6.2 L.C.Y. 302
cycle, excavated or borrow, loose cubic yards, 25 min
load/wait/unload, 20 CY truck, cycle 20 miles, 45 MPH, no loading
equipment

      02315610 - Excavating, Trench

0600 Excavating, trench or continuous footing, common earth, 1 C.Y. 102.0 B.C.Y. 2.64 269 297 5.6 B.C.Y. 566
excavator, truck mounted, 6' to 10' deep, excludes sheeting or
dewatering

      02315640 - Utility Bedding

0100 Fill by borrow and utility bedding, for pipe and conduit, crushed 28.0 L.C.Y. 9.37 262 43.50 1,218 56 54.9 L.C.Y. 1,537
stone, 3/4" to 1/2", excludes compaction

Earthwork Total    1,002 1,218 711 2,931

    02500 - Utility Services

      02510730 - Water Supply, Ductile Iron Pipe

2100 Water supply distribution piping, ductile iron pipe, cement lined, 20.0 LF 24.23 485 33.00 660 117 63.1 LF 1,262
mechanical joint, no fittings, 18' lengths, 12" diameter, class 50,
excludes excavation or backfill
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2180 Water supply distribution piping, ductile iron pipe, cement lined, 60.0 LF 53.85 3,231 86.00 5,160 790 153.0 LF 9,181
mechanical joint, no fittings, 18' lengths, 24" diameter, class 50,
excludes excavation or backfill

Utility Services Total    3,715 5,820 908 10,443

    15031 - DIP Fittings

      15031 - DIP Fittings

0232B Piping, fittings, wye or tee, 24'' diameter 4.0 each 812.74 3,251 2,955.69 11,823 789 3,965.6 each 15,863

DIP Fittings Total    3,251 11,823 789 15,863

    15032 - DIP Flanges, Bolts and Gaskets

      15032 - DIP Flanges, Bolts and Gaskets

DIP, flg cplg adptr, 24" 4.0 ea 382.80 1,531 1,300.00 5,200 1,682.8 ea 6,731

DIP Flanges, Bolts and Gaskets Total    1,531 5,200 6,731

    15330 - Flexible connectors

      15330 - Flexible connectors

0140 Connectors, flex, Dresser type, 12'' dia. 4.0 each 176.25 705 422.91 1,692 599.2 each 2,397

Flexible connectors Total    705 1,692 2,397
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  1103 - Structural 3,564 3,292 252 7,108

    02300 - Earthwork

      02315120 - Backfill, Structural

4420 Backfill, structural, common earth, 200 H.P. dozer, 300' haul 6.5 L.C.Y. 1.07 7 10 2.6 L.C.Y. 17

      02315310 - Compaction, General

7500 Compaction, 2 passes, 24" wide, 6" lifts, walk behind, vibrating 5.8 E.C.Y. 1.89 11 2 2.3 E.C.Y. 13
roller

7520 Compaction, 3 passes, 24" wide, 6" lifts, walk behind, vibrating 3.7 E.C.Y. 2.83 10 2 3.4 E.C.Y. 12
roller

7540 Compaction, 4 passes, 24" wide, 6" lifts, walk behind, vibrating 4.9 E.C.Y. 3.78 19 4 4.5 E.C.Y. 22
roller

      02315492 - Hauling

0009 Loading Trucks, F.E. Loader, 3 C.Y. 14.0 cuyd 0.81 11 15 1.9 cuyd 26

4498 Cycle hauling(wait, load,travel, unload or dump & return) time per 14.0 L.C.Y. 2.68 38 49 6.2 L.C.Y. 86
cycle, excavated or borrow, loose cubic yards, 25 min
load/wait/unload, 20 CY truck, cycle 20 miles, 45 MPH, no loading
equipment

      02315610 - Excavating, Trench

0060 Excavating, trench or continuous footing, common earth, 1/2 C.Y. 17.9 B.C.Y. 5.06 91 32 6.8 B.C.Y. 122
excavator, 1' to 4' deep, excludes sheeting or dewatering

0060 Excavating, trench or continuous footing, common earth, 1/2 C.Y. 2.2 B.C.Y. 5.06 11 4 6.8 B.C.Y. 15
excavator, 1' to 4' deep, excludes sheeting or dewatering

      02315640 - Utility Bedding

0100 Fill by borrow and utility bedding, for pipe and conduit, crushed 5.7 L.C.Y. 9.37 54 43.50 250 12 54.9 L.C.Y. 315
stone, 3/4" to 1/2", excludes compaction

Earthwork Total    252 250 128 630

    03100 - Concrete Forms & Accessories

      03110425 - Forms In Place, Equipment Foundations

0050 C.I.P. concrete forms, equipment foundations, 2 use, includes 8.0 sfca 17.59 141 1.98 16 19.6 sfca 157
erecting, bracing, stripping and cleaning

      03110445 - Forms In Place, Slab On Grade

3050 C.I.P. concrete forms, slab on grade, edge, wood, 7" to 12" high, 4 120.0 sfca 4.95 594 0.74 89 5.7 sfca 683
use, includes erecting, bracing, stripping and cleaning

Concrete Forms & Accessories Total    735 105 840

    03200 - Concrete Reinforcement
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      03210600 - Reinforcing In Place

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 1,454.4 lb 0.54 793 0.43 625 1.0 lb 1,418
60, incl labor for accessories, excl material for accessories

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 202.9 lb 0.54 111 0.43 87 1.0 lb 198
60, incl labor for accessories, excl material for accessories

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 811.8 lb 0.54 442 0.43 349 1.0 lb 791
60, incl labor for accessories, excl material for accessories

0602 Reinforcing steel, in place, slab on grade, #3 to #7, A615, grade 33.3 lb 0.54 18 0.43 14 1.0 lb 32
60, incl labor for accessories, excl material for accessories

2000 Reinforcing steel, unload and sort, add to base 1.2 ton 41.39 51 10 49.5 ton 61

2000 Reinforcing steel, unload and sort, add to base 0.0 ton 41.39 1 0 49.5 ton 2

2210 Reinforcing steel, crane cost for handling, average, add 1.2 ton 44.77 55 11 53.6 ton 66

2210 Reinforcing steel, crane cost for handling, average, add 0.0 ton 44.77 1 0 53.6 ton 2

2420 Reinforcing steel, in place, dowels, deformed, 2' long, #5, A615, 14.0 EA 2.63 37 1.78 25 4.4 EA 62
grade 60

Concrete Reinforcement Total    1,510 1,101 22 2,632

    03300 - Cast-In-Place Concrete

      03310220 - Concrete, Ready Mix Normal Weight

0300 Structural concrete, ready mix, normal weight, 4000 PSI, includes 7.4 CY 106.00 785 106.0 CY 785
local aggregate, sand, Portland cement and water, delivered,
excludes all additives and treatments

0300 Structural concrete, ready mix, normal weight, 4000 PSI, includes 2.2 CY 106.00 236 106.0 CY 236
local aggregate, sand, Portland cement and water, delivered,
excludes all additives and treatments

0300 Structural concrete, ready mix, normal weight, 4000 PSI, includes 0.1 CY 106.00 16 106.0 CY 16
local aggregate, sand, Portland cement and water, delivered,
excludes all additives and treatments

      03310700 - Placing Concrete

4650 Structural concrete, placing, slab on grade, pumped, over 6" thick, 7.4 CY 20.01 148 33 24.4 CY 181
includes vibrating, excludes material

4650 Structural concrete, placing, slab on grade, pumped, over 6" thick, 2.2 CY 20.01 44 10 24.4 CY 54
includes vibrating, excludes material

4650 Structural concrete, placing, slab on grade, pumped, over 6" thick, 0.1 CY 20.01 3 1 24.4 CY 4
includes vibrating, excludes material

      03350300 - Finishing Floors

0150 Concrete finishing, floors, manual screed, bull float, manual float, 220.0 SF 0.74 163 0.7 SF 163
broom finish
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      03350350 - Finishing Walls

0150 Concrete finishing, walls, carborundum rub, wet, includes breaking 8.0 SF 2.64 21 2.6 SF 21
ties and patching voids

0750 Concrete finishing, walls, sandblast, heavy penetration 8.0 SF 4.90 39 1.41 11 4 6.8 SF 55

Cast-In-Place Concrete Total    419 1,048 47 1,513

    05050 - Basic Metal Materials & Methods

      05090340 - Drilling

0400 Concrete impact drilling, for anchors, up to 4" D, 5/8" dia, in 14.0 EA 11.90 167 0.08 1 12.0 EA 168
concrete or brick walls and floors, incl bit & layout, excl anchor

      05090540 - Machinery Anchors

0800 Machinery anchor, heavy duty, 1" dia stud & bolt, incl sleeve, 8.0 EA 60.26 482 98.50 788 55 165.7 EA 1,325
floating base nut, lower stud & coupling nut, fiber plug, connecting
stud, washer & nut

Basic Metal Materials & Methods Total    649 789 55 1,493
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  1104 - Mechanical 20,251 96,567 1,500 520 118,839

    05010 - Misc Metals

      05010 - Misc Metals

0010 Pump mounting base plate, complete w/ anchor bolts, 4 sf 2.0 each 714.60 1,429 795.79 1,592 1,510.4 each 3,021

Misc Metals Total    1,429 1,592 3,021

    05050 - Basic Metal Materials & Methods

      05090340 - Drilling

0400 Concrete impact drilling, for anchors, up to 4" D, 5/8" dia, in 24.0 EA 11.90 285 0.08 2 12.0 EA 287
concrete or brick walls and floors, incl bit & layout, excl anchor

      05090380 - Expansion Anchors

8250 Wedge anchor, carbon steel, 1/2" dia x 2-3/4" L, in concrete, brick 24.0 EA 4.08 98 0.97 23 5.0 EA 121
or stone, excl layout & drilling

      05090900 - Welding Structural

2010 Welding structural steel in field, 4 passes, 0.7 Lb/LF, 1/2" thick, 3.0 LF 28.77 86 1.66 5 19 36.7 LF 110
continuous fillet, type 6011

Basic Metal Materials & Methods Total    470 30 19 519

    05100 - Structural Metal Framing

      05120560 - Plates

0300 Steel plate, structural, for connections & stiffeners, 3/8" T, shop 2.3 SF 23.00 52 23.0 SF 52
fabricated, incl shop primer

Structural Metal Framing Total    52 52

    09000 - B & C Div 9 Coating Systems

      09000 - B & C Div 9 Coating Systems

Pipe painting 1.0 lsum 1,500 1,500.0 lsum 1,500

B & C Div 9 Coating Systems Total    1,500 1,500

    11000 - Equipment

      11090 - Pumps, general utility

0350 Pump, cntfgl, horiz mtd, horiz splt, sgl stg,2100GPM,50HP,12''D 2.0 each 1,237.27 2,475 25,000.00 50,000 266 26,370.4 each 52,741

Equipment Total    2,475 50,000 266 52,741

    15031 - DIP Fittings

      15031 - DIP Fittings
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0060 Piping, water dist, DI, 90< bend or elbow, 12'' dia 4.0 each 242.35 969 228.00 912 235 529.2 each 2,117

DIP, cement lined, flg X pe spool, 12" length, 12" diam 6.0 ea 89.32 536 500.00 3,000 589.3 ea 3,536

DIP Fittings Total    1,505 3,912 235 5,653

    15032 - DIP Flanges, Bolts and Gaskets

      15032 - DIP Flanges, Bolts and Gaskets

0110 Stl ftg, gskt & bolt set, 150#, 12'' pipe 22.0 each 268.57 5,909 32.00 704 300.6 each 6,613

DIP, flg cplg adptr, 12" 4.0 ea 159.50 638 478.00 1,912 637.5 ea 2,550

DIP Flanges, Bolts and Gaskets Total    6,547 2,616 9,163

    15050 - Basic Materials & Methods

      15060300 - Pipe Hangers And Supports

3400 Pipe hanger / support, saddle type pipe support, complete, 6.0 EA 11.79 71 195.00 1,170 206.8 EA 1,241
adjustable, cast iron saddle, 12" pipe size, type number 36 per
MSS-SP58, excludes vertical pipe riser (usually 3" Diam)

Basic Materials & Methods Total    71 1,170 1,241

    15100 - Building Services Piping

      15107620 - Pipe, Steel

0630 Pipe, steel, black, threaded, 3" diameter, schedule 40, Spec. A-53, 12.0 LF 23.64 284 15.50 186 39.1 LF 470
includes coupling and clevis hanger assembly sized for covering,
10' OC

Building Services Piping Total    284 186 470

    15255 - Valves, iron body

      15255 - Valves, iron body

0810 Valves, iron body, gate, 125 lb, N.R.S., flanged, 12'' size 4.0 each 928.94 3,716 4,366.80 17,467 5,295.7 each 21,183

1490 Valves, iron body, swing check, 125 lb, flanged, 12'' size 2.0 each 928.94 1,858 6,459.30 12,919 7,388.2 each 14,776

Valves, iron body Total    5,574 30,386 35,959

    15300 - Automatic air vent

      15300 - Automatic air vent

0060 Auto air vent, CI body, sst internals, float type, 1'' NP inl, 250psi 2.0 each 72.56 145 360.00 720 432.6 each 865

Automatic air vent Total    145 720 865

    15330 - Flexible connectors

      15330 - Flexible connectors
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Equipment connection fitting, 12" 2.0 ea 223.30 447 2,952.00 5,904 3,175.3 ea 6,351

Flexible connectors Total    447 5,904 6,351

    15950 - Testing/Adjusting/Balancing

      15955700 - Piping, Testing

0390 Nondestructive hydraulic pressure test, 12'' - 24'' pipe, 100 LF 1.0 each 1,306.16 1,306 1,306.2 each 1,306

Testing/Adjusting/Balancing Total    1,306 1,306
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Grand Total 79,709 261,916 3,000 7,317 462 352,404
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Alternate 1 Totals

Labor 11.43 % 40,275 623.4

Material 36.34 % 128,056

Subcontractor 0.43 % 1,500

Equipment 0.94 % 3,308 104.0

Other 0.13 % 462

User

Net Costs 173,601

Labor Mark-up 15.00 % 6,041

Material Mark-up 10.00 % 12,806

Subcontractor Mark-up 5.00 % 75

Equipment Mark-up 10.00 % 331

Sales tax 8.75 % 11,494

Material Shipping & Handling 2.00 % 2,561

Electrical and Instrumentation 30.00 % 52,080

Subtotal 258,989

Contractor General Conditions 10.00 % 25,899

Subtotal 284,888

Start-up, training, O & M 2.00 %

Subtotal 284,888

Construction Contingency 20.00 % 56,978

Subtotal 341,866

Bldg Risk, Liability Auto Ins. 2.00 % 6,837

Subtotal 348,703

Bonds 1.50 % 5,231
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Subtotal 353,934

Total Alternate 1 353,934

Alternate 2 Totals

Labor 11.19 % 39,434 604.8

Material 37.98 % 133,860

Subcontractor 0.43 % 1,500

Equipment 1.14 % 4,009 103.5

Other

User

Net Costs 178,804

Labor Mark-up 15.00 % 5,915

Material Mark-up 10.00 % 13,386

Subcontractor Mark-up 5.00 % 75

Equipment Mark-up 10.00 % 401

Sales tax 8.75 % 12,064

Material Shipping & Handling 2.00 % 2,677

Electrical and Instrumentation 30.00 % 53,641

Subtotal 266,962

Contractor General Conditions 10.00 % 26,696

Subtotal 293,659

Start-up, training, O & M 2.00 %

Subtotal 293,659

Construction Contingency 20.00 % 58,732

Subtotal 352,390
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Bldg Risk, Liability Auto Ins. 2.00 % 7,048

Subtotal 359,438

Bonds 1.50 % 5,392

Subtotal 364,830

Total Alternate 2 364,830
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Sacramento Suburban Water District 
 

Improvement Standards 
 

 
 

Section A. Purpose and Definitions 
 
A- 1 Purpose 
 
It is the purpose of these Improvement Standards to provide standards to be adhered to in the 
design and construction of water system improvements, which are to be conveyed to and 
accepted by the District for operation and maintenance. 
 
All improvements, modifications, and repairs to the District’s water system will be planned, 
designed, and constructed in conformance with these Improvement Standards, the Standard 
Technical Specifications, Standard Detail, District Regulations, plus any applicable Special 
Conditions that have been approved by the District. 
 
A- 2 Definitions 
 
Whenever the following terms or titles are used in these standards, the intent and meaning will 
be as herein defined: 
 

(a) District – Will mean Sacramento Suburban Water District. 
 
(b) General Manager/Engineer/Inspector – Will mean the General Manager of the 

District or his duly appointed representative. 
 

(c) Consulting Engineer – Will mean any person or persons, firm, partnerships, or 
corporation duly licensed to practice engineering in the State of California who pre-
pares or submits improvement plans and specifications to the District for approval. 

 
(d) Applicant – Will mean any person or persons, firm, partnership, corporation, or 

combination thereof financially responsible for the water system improvements. 
 

(e) Development – Will mean the act or process of any construction on properties as 
well as subdivision improvement. 

 
(f) Contractor – Will mean the person or persons, firm, partnership, corporation, or any 

combination thereof who has entered into a contract with the District or the Appli-
cant, and who is duly licensed under the laws of the State of California to do or 
perform such tasks as the said contract may define. 
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(g) Standard Technical Specifications – Will mean the latest Standard Technical 
Specifications adopted by the District governing the construction of Water System 
Improvements. 

 
(h) Standard Details – Will mean those drawings included herein, adopted by the 

District and as may be subsequently modified, revised, or added, illustrating and 
governing the design and construction of Water System Improvements. 

 
 

Section B. General Requirements 
 
B- 1 Approved Plans Required 
 
No work will commence on any water system, which is intended to become attached to the 
District’s system unless complete plans and specifications covering all phases of the proposed 
construction have been submitted to, and approved by, the District in accordance with the provi-
sions of Section B-7 hereof.  Furthermore, no work will commence after the date said approval 
expires, as specified in the approval block contained on the said plans. 
 
An exception to this requirement would be the installation of a single item such as a water 
service, fire hydrant or fire service. 
 
B- 2 Plans by an Appropriate Engineer 
 
All plans and specifications for improvements to the District’s water system will be prepared by 
a duly licensed Consulting Engineer of the appropriate branch of engineering covering the work. 
 
B- 3 Existing Utilities 
 
All existing utilities are to be shown on the plans.  In addition, the Consulting Engineer will 
submit prints of the preliminary and approved plans to the utility companies involved.  Copies of 
the transmittal letters to the utility companies will be provided to the District with the initial plan 
submittal. 
 
B- 4 Partial Plans 
 
Where the improvement plans submitted cover only a portion of ultimate development, the plans 
submitted will be accompanied by an overall plan of the entire project showing proposed streets, 
lots, water, sewer, and drain systems, plus topographic features of the ultimate development at an 
adequate scale to clearly show the proposed improvements. 
 
B- 5 Improvement Plan Submittal 
 
Consulting Engineers contemplating the preparation of improvement plans for a project are 
encouraged to discuss the design and details with the District’s staff prior to final design and 
drafting. 
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The initial submittal of improvement plans to the District will consist of the following: 
 

(a) Two sets of plans complete and in accordance with these Improvement Standards and 
the Standard Technical Specifications, along with any required specifications, 
computations, or other material requested by the General Manager or his authorized 
representative.  Plans will be clearly marked or stamped to indicate that they are 
Preliminary—Not for Construction. 

 
(b) Two copies of the proposed Draft Final Map if applicable. 

 
(c) The name, address, and telephone number of the Applicant. 

 
(d) Payment of the District’s current Plan Review Charge. 

 
(e) Copies of utility transmittal letters. 

 
Should there be required alterations or revisions to the plans submitted the District will return 
one copy with the corrections marked or indicated thereon and stamped and dated “NOT 
APPROVED FOR CONSTRUCTION SACRAMENTO SUBURBAN WATER DISTRICT”.  If 
the plans submitted are not prepared in accordance with these Improvement Standards and the 
Standard Technical Specifications, or do not meet minimum accepted engineering standards, the 
plans may be returned unmarked and unacceptable. 
 
B- 6 Improvement Plan Resubmittal 
 
Plans being resubmitted will consist of two complete sets of plans and Final Map, if applicable.  
The District may require additional sets. 
 
Plans being resubmitted that contain revisions or alterations other than those required by the 
District on previously corrected plans will require the Consulting Engineer to bring those 
revisions and alterations to the attention of the District by use of words or colors placed on the 
plan which clearly describe such revisions and/or alterations. 
 
B- 7 Plan Approval 
 
The approval of plans will be signified by the signature thereon of the General Manager, or his 
authorized representative, in the District’s signature block on the plans.  The plans will be signed 
when: 
 

(a) All such changes, corrections, or additions as previously described by the District 
have been made to the original plans. 

 
(b) All applicable charges and fees have been paid to the District. 

 
(c) All applications, agreements, and required easement documents have been prepared, 

signed, and presented to the District for acceptance. 
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B- 8 Submittal of Plans for Approval 
 
For plan approval the Applicant/Engineer will provide the following items: 
 
        (a) Original Mylar plans for signatures.  Plans must be signed by the fire department 

prior to water district signatures. 
 
        (b) A check for the calculated fees for water service. 
 
        (c)   Completed application for water main extension and/or water service application. 
 
        (d)  Signed and notarized grant of easement and right of way forms with legal description 

and plat map. 
 
        (e) Electronic version of plans on CD in Auto Cad (Latest Version).  Digital data shall be 

in NAD83, California State Plane, Zone II Coordinate System. 
 
B- 9 Re-approval of Plans after Expiration 
 
Re-approval of plans after expiration will require the Consulting Engineer to resubmit plans for 
review and possible revisions and/or alterations.  New fees and/or additional fees will be 
assessed and paid, along with all applicable required documents as stated in B-7, prior to re-
approval.  Previous paid fees will be credited to the new assessed fees. 
 
B- 10 Final Plans Required 
 
Following approval, one set of prints of approved drawings with County approval will be 
furnished to the District; one copy of the water plan only will be a reproducible Mylar 
transparency or vellum and one copy of final complete plans on CD-Rom in the latest Auto Cad 
software.  NO CONSTRUCTION WILL BEGIN UNTIL THE DISTRICT RECEIVES 
THE ABOVE APPROVED PLANS AND SUBMITTALS. 
 
B- 11 Other Agency Notification 
 
The Applicant is responsible for obtaining the approval and necessary permits of all other 
governmental or municipal agencies when their facilities and/or regulatory authority are 
involved. 
 
B- 12 Improvement Plan Revisions During Construction 
 
Should changes become necessary during construction, the Consulting Engineer will first obtain 
the consent of the General Manager, or his authorized representative, and will then resubmit the 
title sheet and the plan sheets affected for approval.  The changes on the plans will be made in 
the following manner: 
 

(a) The original proposal will not be eradicated from the plans but will be lined out. 
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(b) In the event that eradicating the original design is necessary to maintain clarity of the 

plans, approval must first be obtained from the District. 
 

(c) The changes will be clearly shown on the plans with the changes and approval noted 
in the revision block. 

 
(d) The revision number in a triangle delineated on the plans adjacent to the change and 

in the revision block will identify the changes. 
 
Minor changes which do not affect the basic design or contract may be made upon the authoriza-
tion of the District, but said changes must be shown on “As Built” plans when the contract is 
completed. 
 
The District may order changes in the plans in order to complete the necessary facilities.  
Changes in the plans ordered by the District will conform to all of the above. 
 
In all cases where changes are made to the plans during construction, prints of the revised 
drawings will be furnished to the District in accordance with B-9. 
 
B- 13 As Built Plans 
 
The Contractor will keep an accurate record of all approved deviations from the plans and will 
provide a copy of these records to the Consulting Engineer upon completion of the work.  These 
are to be utilized by the Consulting Engineer along with the Inspector’s accurate records for 
preparing a complete and accurate set of “As Built” plans for the permanent records of the 
District.  One set of completed “As Built” plans will be promptly submitted to the District, one 
copy of the water plan only will be a reproducible vellum and/or one copy on CD-Rom in the 
latest Auto Cad software. 
 
 
B- 14 Conflicts, Errors, and Omissions 
 
Excepted from approval are any features of the plans that are contrary to, in conflict with, or do 
not conform to any State law or regulation, Sacramento County Code, or District ordinance, 
resolution, regulation, or generally accepted good engineering practice in keeping with the 
standards of the profession, even though such errors, omissions, or conflicts may have been 
overlooked in the District’s review of the plans.  The District will have no liability for errors of 
either commission or omission. 
 
B- 15 Change in Consulting Engineer 
 
If the Applicant elects to have a registered civil engineer or licensed land surveyor other than the 
engineer who prepared the plans provides construction staking, the Applicant will provide the 
District in writing the name of the individual or firm one week prior to the staking of the project.  
The Applicant continues to be responsible for providing all professional engineering services 
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which may be required during construction, the preparation of revised plans for construction 
changes, and the preparation of “As Built” plans upon completion of the construction. 
 
B- 16 Work in Sacramento County Rights-of-Way, Easements, and Waterways 
 
Any Contractor performing construction within Sacramento County rights-of-way, easements, 
and waterways will be in possession of County-approved plans or a County Encroachment 
Permit, and will comply with all conditions imposed therein, all at no expense to the District. 
 
B- 17 Compliance with Statutes 
 
The Contractor will conduct the work in compliance with all existing State and federal safety 
code laws and County and Municipal ordinances and regulations limiting or controlling the work 
in any manner. 
 
B- 18 Construction Safety 
 
All construction of water systems intended to be connected with the District’s system must be 
constructed in strict compliance with the statutory safety requirements of the State of California 
as set forth in the California Administrative Code, Title 8, and all amendments thereto. 
 
B- 19 Boring/Jacking Requirements 
 
Any boring or jacking operation of 100 feet or greater length and involving an opening greater 
than 30 inches in diameter is subject to the State of California Division of Industrial Safety’s 
tunnel safety requirements.  The Consulting Engineer will submit to the Division of Industrial 
Safety plans and specifications applicable to the tunnel operation with a letter requesting tunnel 
classification.  This procedure also is recommended to avoid project delay if there is the possi-
bility of any personnel entering the tunnel, regardless of diameter and length.  The letter should 
identify the District as the agency responsible for the project and the District’s mailing address.  
The plans will identify underground utilities and tanks or areas for storing fuel and toxic gasses 
in the vicinity of the tunnel site.  The request for classification should be submitted allowing am-
ple time for the Division of Industrial Safety to review in order that any special requirements can 
be included in the project plans and specifications.  The Consulting Engineer will also attend the 
required pre-job safety conference. 
 
B- 20 Pre-Construction Meeting 
 
An on-site meeting with the District Inspector, Consulting Engineer, County Inspector, and 
Contractor must be held at least two days in advance of beginning construction of the approved 
project to inspect materials, schedule inspections, and review the approved water system 
construction plans.  Pre-construction meetings will not be scheduled until all District costs and 
fees have been paid in full and the material list, guarantee letter, and guarantee/maintenance 
bond submitted.  In addition all items in B-10 above must be received prior to scheduling a pre-
construction meeting. 
 



 

S-7 

B- 21 Construction Requirements 
 
Any improvement constructed in accordance with the approved plans, the Special Conditions, 
and the General and Standard Technical Specifications, for which it is intended that the District 
will assume maintenance responsibility, will be inspected during construction by an authorized 
representative of the District.  Any improvements constructed without inspection as provided 
above or constructed contrary to the order or instructions of the District will not be accepted by 
the District for maintenance purposes and permission to connect with the existing system will be 
denied. 
 
Within ten days after receiving the request for final inspection, the District will inspect the work.  
The Contractor, Consulting Engineer, and Applicant will be notified in writing as to any 
particular defects or deficiencies to be remedied.  The Contractor will proceed to correct any 
such defects or deficiencies at the earliest possible date.  At such time as the work has been com-
pleted, the District will make a second inspection to determine if previously mentioned defects 
have been repaired, altered, and completed in accordance with the plans. 
 
On assessment districts and projects where the District participates in the costs thereof, quantities 
will be measured in the presence of the District, Consulting Engineer, and Contractor, and 
witnessed accordingly. 
 
B- 22 Statement of Final Costs 
 
A statement of final costs of the water system, on a unit cost basis or lump sum, will be stated in 
the guarantee letter in its appropriate space. 
 
No work shall begin if the final cost is not stated on the guarantee letter. 
 
B- 23 Construction Approval – Temporary and Final System Acceptance 
 
Approval of a constructed water system will be as follows: 
 

(a) Temporary Approval:  When a water system, the plans and specifications concerning 
which have been theretofore approved in accordance with the provisions of paragraph 
B-7 above, are in place and have received inspection approval as required in 
accordance with the provisions in paragraph B-20 above, the General Manager may 
grant temporary approval with interim hook-up to the District’s system.  This 
temporary approval does not mean acceptance by the District of the in-place system 
and is intended only as a means of permitting completion of construction of 
Applicant’s improvements. 

 
(b) Final Approval:  When the Applicant produces proof to the General Manager’s, or his 

authorized representative’s, satisfaction that all utilities required for the subject 
property have been approved and accepted by the County of Sacramento, and 
provided the in-place system has been constructed in strict compliance with the 
approved plans and specifications, the District will issue a written Final Approval. 
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B- 24 Guarantee and Maintenance Bond 
 
Prior to commencement of the work accomplished under District-approved plans, and as a 
condition of final acceptance herein, the Contractor will execute and deliver to the District a 
guarantee of the materials, workmanship, and/or equipment that he or she will have  constructed 
or installed in the course of said work.  This guarantee will be in the form attached hereto and 
will remain in full force and effect for a period of one year from the date upon which the work is 
accepted by the District.  Should any failure of the work occur within the guarantee period, 
which can be attributed to faulty materials, poor workmanship, or defective equipment, the 
Contractor will promptly make the needed repairs at his expense.  A completed guarantee form 
will be required before each job performed by a Contractor in the Sacramento Suburban Water 
District.  The District will not accept the guarantee letter unless it is placed on the 
Contractor’s letterhead, signed by the Contractor, filled out completely and includes the 
statement of final cost of the water system. 
 
Prior to commencement of any work performed in Sacramento Suburban Water District, each 
Contractor will be required to furnish an overall maintenance bond or corporate surety bond, 
payable to the District, issued by an acceptable surety company authorized to do business in the 
State of California, to protect the District against the results of faulty materials, poor 
workmanship, or defective equipment, and to guarantee the Contractor’s responsibility for each 
completed work or project, as outlined above, for a period of one year from the date the District 
accepts the work or project.    The bond also will cover all subsequent jobs performed by the 
Contractor in the Sacramento Suburban Water District, if such works or projects are being 
constructed simultaneously or serially.  The time limit of such bond will begin from the date the 
District first accepts the bond and will end on the anniversary date of the acceptance letter.  The 
Contractor will obtain the bond on forms furnished by the District in the sum of not less than 
$7,000.00.  It will be the Contractor’s responsibility to renew the bond on the anniversary date so 
as to cover all jobs that are started after initial bond submittal and so that it remains in effect for 
at least one year after the District accepts the last work on the project and issues an acceptance 
letter.  Should the Contractor be unable to obtain a bond for the project, and then the Developer 
will furnish a bond.  Said bond will only cover the project and will be no less than 50% of the 
contract amount for water facilities and be in effect for a period of one year from the date of the 
District’s acceptance of the work or project. 
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GUARANTEE 
 

(To be submitted on Contractor’s letterhead) 
 
 
Sacramento Suburban Water District (“District”) 
3701 Marconi Avenue, Suite 100 
Sacramento, CA  95821 
 
Dear Sir or Madam: 
 
We hereby unconditionally guarantee that the construction performed under approved plans 
and/or contract dated ______________, 20___, for the project entitled 
____________________________________will be done in accordance with the approved 
drawings and specifications and that work as installed will fulfill requirements of the guarantee 
included in the specifications.  We agree to repair and/or replace at our sole cost and expense, 
and to the satisfaction of the District and its engineers, any or all of our work, together with any 
other adjacent work which may be displaced by doing so, that may prove to be defective in 
workmanship or materials within a period of one year from date of acceptance of above-named 
project by District, without any expense to said District, ordinary wear and tear excepted.  We 
further guarantee that we will leave the site of any repair or replacement work in satisfactory 
working order and condition. 
 
In the event of our failure to comply with the above-mentioned conditions, within ten days after 
being notified in writing by the District, we, collectively or separately, do hereby authorize the 
District to have said defects repaired and made good at our expense, and we will honor and pay 
the costs and charges therefore upon demand.  In the event of such failure on our part, we further 
promise to pay such reasonable litigation costs, including attorney’s fees and expert witness fees 
and costs, as a court with jurisdiction in the matter shall decide, should the enforcement or 
interpretation of this guarantee or any part thereof require legal action. 
 

___________________________________ 
Company Name (Print) 
 
____________________________________ 
Address 
 
____________________________________ 
Phone Number 
 

_________________________ __________________________________ 
Contractor’s License Number Contractor’s Signature 

 
____________________________________ 
Print Name 

 
The contract amount for water construction only: ____________________________________ 
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Section C. Plan Sheet Requirements 
 
C- 1 Paper Details 
 
All improvement plans will be prepared on sheets 24” x 36” in size.  Scales:  horizontal 1” = 20’, 
40’, or 50’, vertical 1” = 2’, 4’, or 5’, but only the scale, horizontal and vertical, for which the 
sheet was intended will be used. 
 
C- 2 Drafting Standards 
 
All plans approved by the District may be microfilmed.  Therefore, certain drafting standards are 
necessary to produce legible film and subsequent prints.  All line work must be clear, sharp, and 
heavy.  Letters and numerals must be 1/8-inch minimum height, well formed, and sharp.  
Numerals showing profile elevations will not be bisected by station grid lines.  Dimension lines 
will be terminated by sharp solid arrowheads. 
 
C- 3 Title Block 
 
Each sheet within the set of drawings will have an approved title block showing the sheet title, 
number, date, scale, the Consulting Engineer’s name, signature, and license number; the street 
address or Assessor’s Parcel number, and the name of the subdivision project or assessment 
district. 
 
C- 4 General Information Requirements 
 

(a) The following information will be shown on the cover or title sheet of plans, or on the 
first sheet if there is no title sheet: 

 
(1) Location map 
(2) Index of sheets 
(3) Legend of symbols 

 
(b) In addition, the following information will be shown on the water plan and/or the title 

sheet: 
 

(1) The entire subdivision or parcel and project 
(2) District boundary 
(3) Assessment District limits 
(4) Street names and widths 
(5) Adjacent subdivisions, including lot lines and lot numbers 
(6) Signature blocks in the lower right hand corner of the sheet for approval by 

the District and the responsible fire district. 
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C- 5 Required Notes 
 
District “WATER SYSTEM CONSTRUCTION NOTES” (Standard Detail A) will be required 
and placed on a sheet in the plans. 
 
C- 6 Plan Details 
 
In addition to the other requirements of these Improvement Standards, the following details will 
be shown on water plans submitted for approval.  This does not in anyway exempt the Consul-
ting Engineer from the responsibility of preparing neat, accurate, and comprehensive plans in 
keeping with the standards of the profession. 
 

(a) Right-of-Way – Right-of-way lines, the boundaries of lots, easements, section lines 
and corners, land grant lines and temporary construction easements, both existing and 
proposed, will be shown on the plans.  All right-of-way and easement lines will be 
properly dimensioned. 

 
(b) Topography – All pertinent topographic features will be shown, such as street lines, 

medians, driveways, curbs, sidewalks, high water and frequent inundation levels, 
water lines, gas lines, telephone conduits, other underground utilities, existing struc-
tures, houses, trees (6” and larger) and other foliage, traffic signals, street lights and 
pull boxes, underground electrical conduits, drainage ditches, utility poles, fire 
hydrants, retaining walls, masonry structures, and all other features of the area which 
may affect the design requirements.  When a potential utility conflict exists, “As 
Built” elevations of the utilities will be verified by the Consulting Engineer. 

 
(c) Profiles – Plans will include profiles of proposed water mains whenever the pipeline 

diameter will be 16 inches or greater, or whenever the cover over the pipeline will be 
less than 30 inches or more than 6 feet.  Profiles may also be required by the District 
if it determines that conditions require them or as required by the County. 

 
When profiles are required, the proposed pipeline will be shown, together with all 
crossing and closely paralleling sewers, drains, and utilities.  The ground line over the 
pipeline will be shown, except where pipeline is to be located within an improved 
street, in which case either the street centerline or the gutter flow line may be shown. 
 

(d) Stationing and Orientation – The stationing on plan and profile will read from left 
to right.  Sacramento County stationing will be used whenever possible.  Stationing 
will increase from south to north or from west to east.  Plans will be so arranged that 
North arrow points toward the top or upper 180 degrees, insofar as practical. 

 
(e) Bench Marks – The benchmarks and datum will be clearly delineated on the plans 

both as to location, description, and elevation.  The data will be 1929 North American 
datum (U.S.G.S. or U.S.C. & G.S.).  Consulting Engineers will contact Sacramento 
County for location and elevation of the nearest official bench mark. 
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(f) Special Notes and Details – Will be employed wherever necessary in order to clearly 
convey the design intent.  The District’s standard details may be reproduced and 
included, but are not required, within the plans. 

 

Section D. Design Standards 
 
D- 1 Design Criteria 
 
The wells, pumps, and distribution system will be designed to supply and maintain an adequate 
positive pressure in all parts of the system at all times with an economical loss of head, keeping 
in mind that the systems must be designed to provide emergency as well as normal flow. 
 

(a) Water Quality 
 
(1) California Health and Safety Code, Division 5, Part 1; Chapter 7 
(2) California Administrative Code, Title 17, Chapter 5, Subchapter 1, Group 4 
(3) California Administrative Code, Title 22, Chapters 15 and 16 
(4) Standards of Minimum Requirements for Safe Practice in the Production and 

Delivery of Water for Domestic Use (California Section of the AWWA). 
(5) Sacramento County Ordinance No. 508. 
 

(b) Water Quality and Supply 
 
The system or facilities will be designed to deliver water at a rate adequate to supply 
the total requirements of all consumers served by the system or facilities under the 
more extreme of the following two conditions: 
 
(1) Peak Hour Demand; or 
(2) Maximum Day Demand plus Fire Flow 
 
Care must be used in estimating fire flows, which are discussed in (c) below. 
 
Special consideration will be given to the design of systems to supply multiple family 
dwelling projects, commercial, and/or industrial developments.  Computations for the 
design of such systems will be submitted with the plans and specifications.  Each 
system, subdivision, or development will have a sufficient number of independent 
well systems or production facilities to maintain maximum consumption and fire flow 
at the required pressures with one well out of service.  Detailed plans and speci-
fications of wells and pumping plants will be prepared by the District.  Sites for wells 
or production facilities will be located and sized by the District, and conveyed to the 
District by the Applicant at no cost to the District. 
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(c) Required Fire Flows 
 

The design of the system will provide for the delivery of fire flows in accordance 
with the following: 
 
(1) Single Family Detached Residential:  Required fire flows – to be determined 

by the responsible Fire District. 
 
(2) Multiple Family Residential, Commercial, and Industrial:  Required fire flows 

to be determined by the responsible Fire District. 
 
(d) Pressure Requirements 
 

Under max day plus applicable fire flow requirements, the static pressure will not be 
less than 35 P.S.I in water mains and not be less than 30 P.S.I at service connections.  
Service connection will be the outlet side of meter setter, curb stop, or meter.  Static 
pressure will not exceed a maximum of 75 P.S.I. 

 
(e) Velocity Requirements 

 
The velocity of flows in transmission and distribution pipelines will not exceed 5 feet 
per second under any design condition. 

 
D- 2 Minimum Water Main Size 
 
The minimum size for water distribution mains necessary to adequately deliver domestic water 
and public fire protection to all new developments and construction of whatever kind or size will 
be determined with reference to the Real Property Use Zones established by the County of 
Sacramento, including any variance granted thereto, and specifically in compliance with the 
following provisions: 
 
 

Sacramento County Zoning Minimum Water 
Pipeline Size 

Commercial (BP, SC, LC, GC, AC, TC) 
 

12-Inch 

Mobile Home Park (RM-1) 
 

12-Inch 

High Density Residential (RD-20, RD-30, RD-40, and greater) 
 

12-Inch 

Public (Schools, Parks, etc.) 
 

12-Inch 

Quasi-Public (Hospitals, Churches, Meeting Halls, etc.) 12-Inch 

All Other Zoning* 8-Inch 
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Industrial  (All types) MP, M-1, M-2 
 

16-Inch 

*Exception: 
Cul-de-sacs – Single Family 
(Non Fire-Hydrant Req. or as determined by District) 

6-Inch 

 
Larger sized mains may be required to adequately handle design flows. 
 
D- 3 Location of Water Mains 
 
All water mains and pipelines will be constructed and installed within improved streets, between 
curbs.  Alternate locations will be permitted only with specific approval of the General Manager 
or his duly authorized representative. 
 
All runs of non-metallic and metallic pipes will have a No. 10 gauge solid, blue insulated, 
Copperhead Reinforced Tracer Wire affixed along the top of the pipe taped with 20 mil black 
tape.  Bare wire connections are to be made with DryConn Direct Bury Lug connectors.  Blue 
caution tape shall be laid along the top of the initial backfill to facilitate notification of facilities.  
See Standard Detail No. 4. 
 
D- 4 Separation of Water and Sewer Lines/Storm Drains 
 

(a) Separation between water and sewer (sanitary and storm) facilities will comply with 
the requirements of the State Department of Public Health Services. 

 
(b) Water lines will be laid in separate trenches with a minimum horizontal separation of 

ten (10) feet from nearby sanitary sewers. 
 

(c) Water lines will be installed at a higher elevation than nearby sanitary sewers.  
Stepping of facilities will not be allowed. 

 
(d) When pipelines cross, the bottom of the water line will be at least twelve (12) inches 

clear above the top of the sewer pipe and eighteen (18) inches clear above or below 
the storm pipe.  No joints will be over a sewer pipe.  A full length of water pipeline 
shall be centered over the crossed pipe. 

 
(e) When the sewer crosses over the top of the water main, the sewer will be replaced 

with a full length of C900 PVC or DIP Class 350 pipeline centered over the crossed 
pipe with 12-inch clearance or as per County Improvement Standards. 

 
D- 5 Distribution System 
 

(a) Layout of Mains 
 
The distribution system will be in a grid or looped form so that pressures throughout 
the system tend to equalize under varying rates and locations of fire flow drafts.  The 
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distribution system will be gridded with 12-inch or larger cross-connecting mains at 
intervals of approximately 1,300 feet, with an intermediate 8-inch or larger main as 
required. 
 
Dual Mains (one pipeline on each side of the street) will be installed in streets for 
which the right-of-way width is 80 feet or greater.  The minimum size of pipelines 
will be as required in Section D-2 herein.  Larger sized mains may be required to 
serve multiple-family residential, commercial, or industrial projects or areas, as 
determined by an analytical evaluation of the anticipated requirements. 
 
Dual Mains will be interconnected (“cross-tied”) with pipe of the same diameter at 
intervals of not more than 800 feet and at each cross street. 
 
Dead-end water mains will be avoided whenever possible.  When unavoidable, dead-
end mains will be provided with a standard blow-off connection or other means of 
flushing acceptable to the District.  See Standard Detail Nos. 8 and 9. 
 

(b) Valves 
 
The distribution system will be designed with a sufficient number of valves so located 
that no single shutdown will result in shutting down a transmission main or 
necessitate the shutdown of a distribution main for a distance of more than 500 feet.  
No more than 20 customers will be without service from any single shutdown.  In no 
case will more than two fire hydrants be out of service from any single shutdown. 
 
The valves will be so located that any section of main can be shut down without 
going to more than three locations to close valves. 
 
Valves will be installed in conformance with Standard Detail No. 5. 
 
Valves at junction will be flange-connected to tees or crosses, or as specified on 
plans. 
 

(c) Fire Hydrants 
 

Fire hydrants will be “WET BARREL” type, constructed in accordance with Standard 
Detail No. 6 and installed at locations specified by the responsible Fire Agency or as 
specified herein. 
 
Fire hydrants will be located to minimize the hazard of damage by traffic.  They will 
have a maximum normal spacing of 500 feet in residential areas and 300 feet in 
commercial or industrial areas, measured along the street frontage, or as determined 
by the Fire Agency.  “Wet Barrel” hydrants will be set with the lowest outlet a 
minimum of 18 inches above ground level, with the Steamer Outlet facing the street 
or point of engine access, as determined by the responsible Fire Agency.  Wet Barrel 
outlets will be within 10 feet of the engine access point. 
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Fire hydrants will be located and spaced to provide the required fire flows as set forth 
under Section D-1 (c) herein. 
 
All fire hydrants will be staked for location and finished grade by a licensed surveyor 
or civil engineer. 
 
Fire hydrants will be placed at 4 feet from property lines and/or back of sidewalk 
and/or curbs. 

 
(d) Service Lines 
 

A separate water service connection must be installed for each lot, parcel, or premises 
and will be a minimum of one-inch diameter unless otherwise specified on the 
approved water plan.  Each water service meter box will be staked for location and 
finished grade by a licensed surveyor or civil engineer or District representative. 
 
Service lines from the water main to the property line will be installed at the time the 
main is constructed to avoid frequent cutting of the street.  No service connection will 
be permitted within 20 feet of a blow-off assembly. 
 
Service lines in sizes up to and including 2 inches in diameter will be polyethylene 
coated copper tubing, Type K soft tempered, meeting ASTM 688 and will be 
equipped with a service saddle and corporation stop at the main, and a meter setter, 
meter and meter box at the property line.  At the District’s direction, a water meter 
will be placed on all services, residential or commercial.  Residential service lines 
will be installed in the middle one-third of the lot frontage, but not less than 10 
horizontal feet from any sewer.  Installation of service lines will conform to Standard 
Detail Nos. 12, 13, 14 and 15.  Service lines larger than 2 inch shall be per Standard 
Detail 16 or as approved by the District Engineer. 
 
No new connections to service lines will be permitted, and the water system cannot 
be approved or accepted until permanent property corner markers are in place and the 
location and installation of service connections in accordance with District Standard 
Specifications have been verified by the District, as well as the payment of all fees 
and the satisfaction of all requirements. 

 
(e) Thrust Blocks 
 

Thrust blocks of Class “B” concrete will be cast in place at all horizontal or vertical 
bends of four (4) degrees or more, behind each plug, tee, or cross which is valved or 
plugged in such a manner that it can act as a tee or elbow, and at the back of each fire 
hydrant.  The thrust block will extend from the fitting to undisturbed soil, will be kept 
clear of the joints, and will be of such bearing area as to assure adequate resistance to 
the force to be encountered.  All bolts, valves, and flanges will be covered with 
plastic wrap, 4 mil thick minimum prior to pouring concrete thrust blocks.  Size of 
blocking will be in accordance with Standard Detail No. 3. 
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(f) Meters 
 

When required by the District, meters will be installed in conformance with Standard 
Detail Nos. 13, 14, 15, 16, 16A and 16B. 

 
(g) Backflow Prevention Devices 

 
A reduced pressure backflow prevention assembly  will be required with each meter 
which services a non-residential parcel including irrigation services, except that a 
backflow prevention device may be required for residential parcels used for business 
purposes as determined by the District or served with an alternative source.   
 
Backflow devices will comply with guidelines set forth in the State of California 
Health and Safety Code, Section 116875, subdivision (a) and AB1953, which 
prohibits the use of any pipe or plumbing fitting or fixture, solder or flux that is not 
“lead free”, as define in the statute, in the installation or repair of any public water 
system or any plumbing in a facility providing water for human consumption.  
Backflow devices shall be Wilkins Model 975XL2, Ames Model C400 or Watts 
Model 957 or approved equal.  
 
Backflow prevention devices will be installed at the point of delivery within 5 feet 
downstream of the meter to the Applicant or customer.  Backflow devices will be 
installed per Sacramento County Standard Drawings.  The devices will be owned, 
maintained tested by the Customer. 
 
Existing backflow devices shall be upgraded as required on all improvement projects.  
Upgrade may include replacement per current State Department of Public Health 
standards. 
 
Final acceptance and permanent water service will be granted after the Applicant or 
Contractor has delivered to the District a certified test report stating the satisfactory 
operation of the device after installation. 
 

(h) Private Fire Service 
 
Double detector check valve assembly will be required with each private fire service.  
No single check assemblies will be allowed.  All devices will be installed above 
ground per Sacramento County or Fire Department Standard Drawings. 

 
D- 6 Final Acceptance Criteria 
 
Prior to final acceptance, the Applicant or Contractor will show to satisfaction of District the 
following: 
 

(a) Water facilities have been installed completely as per approved improvement plans 
and District’s latest set of improvement standards and details. 
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(b) All outstanding fees or costs have been satisfactorily paid to the District and other 
responsible agencies. 

 
(c) The Applicant has remedied any deficiencies on the water facilities to the satisfaction 

of the District and other responsible agencies. 
 

(d) A passing hydro-test has been completed on the main. 
 

(e) A satisfactory bacteriological test has been taken with results meeting State limits. 
 

(f) A certified backflow test report stating satisfactory operation of all devices after 
installation delivered to District. 

 
(g) As-built drawings have been submitted by the Consulting Engineer and approved by 

District. 
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Technical Specifications 
 

 
 

Division 1 General Requirements 
 

 
1-1.01 Approved Plans Required 
 
No work will be commenced on any water facilities which are intended to be attached to the 
District’s system unless the Contractor is in possession of complete, fully-approved plans and 
specifications bearing the signature of the General Manager or his duly authorized 
representative, and covering all phases of the proposed construction. 
 
An exception to this requirement would be the installation of a single item such as a water 
service, fire hydrant or fire service. 
 
1-1.02 Contractor’s License 
 
All contractors performing work for the District or performing work on projects, which are to be 
accepted by the District, must be duly licensed under the laws of California to do or perform 
such work. 
 
1-1.03 Reference to Standards 
 
Whenever standards (such as AWWA, ASTM, etc.) are referred to in these specifications, said 
reference will be to the latest officially adopted revision thereof. 
 
From time to time these improvement standards, technical specifications and standard details 
will be revised.  It will be the engineer/contractor’s responsibility to obtain the latest revision 
thereof prior to design and installation. 
 
1-1.04 Permits, Licenses, and Fees 
 
The Contractor will, at no expense to the District, obtain all necessary permits and licenses for 
construction of the project, give all necessary notices, and pay all fees required by law.  Contrac-
tor will promptly furnish the District copies of all finally approved permits secured by the 
Contractor in the performance of his contract. 
 
1-1.05 Compliance with Laws 
 
The Contractor will conduct the work in compliance with all existing State and Federal safety 
laws and County and Municipal ordinances and regulations limiting or controlling the work in 
any manner. 
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1-1.06 Construction Safety 
 
All construction of water systems intended to be connected to the District’s system must be 
constructed in strict compliance with the statutory safety requirements of the State of California 
as set forth in California Administrative Code, Title 8 and all amendments thereto. 
 
1-1.07 Work in Sacramento County Rights-of-Way, Easements, and Waterways 
 
Any Contractor performing construction within Sacramento County rights-of-way, easements, 
and waterways will be in possession of County-approved plans or a County Encroachment 
Permit and will comply with all conditions imposed therein, all at no expense to the District. 
 
1-1.08 Existing Facilities and Utilities 
 
The Contractor will be responsible to determine and verify the location of existing facilities 
and/or utilities.  Damage to any existing pipeline, service or other utility, fence building or other 
structure or to landscaping or other improvements will be the responsibility of the Contractor and 
will be repaired or replaced by the Contractor at his expense and to the satisfaction of the 
District. 
 
The District recommends the Contractor take photographs of the existing as-is conditions prior to 
beginning work. 
 
1-1.09 Pre-Construction Meeting 
 
An on-site meeting with the District Inspector, Consulting Engineer, County Inspector, and 
Contractor must be held at least two days in advance of construction to inspect materials, 
schedule inspections, review the approved water system construction plans, and schedule any tie-
in connections.  Pre-construction meetings will not be scheduled until all items in B-10 have 
been received including submittal of the material list, guarantee letter, and 
encroachment/maintenance bond submitted. 
 
1-1.10 Materials Approval 
 
At least ten days prior to the pre-construction meeting, the Contractor will furnish to the District 
for approval a list of all materials proposed to be used in constructing the water system, 
including manufacturer, actual location of manufacture, and model number of each item. 
 
1-1.11 Required Notice 
 
The Contractor will notify the District three days prior to commencement of construction and 
will furnish the District at least two days notice when inspections are required, when pipe is in 
the ground prior to backfilling, when service and main valves are installed, when initial backfill 
has been placed, when ready for the hydrostatic test, and will keep the District informed 
generally as to progress of construction. 
 
1-1.12 Inspection Requirements 
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Any improvement constructed in accordance with the approved plans, the Special Conditions, 
and the General and Standard Technical Specifications, for which it is intended or required that 
the District will assume maintenance responsibility, will be inspected during construction by an 
authorized representative of the District.  Any improvements constructed without the inspection 
as provided above or constructed contrary to the order or instructions of the District will not be 
accepted by the District for maintenance purposes and permission to connect with the existing 
system will be denied. 
 
Within ten days after receiving the request for final inspection, the District will inspect the work.  
The Contractor, Consulting Engineer, and Developer will be notified in writing as to any 
particular defects or deficiencies to be remedied.  The Contractor will proceed to correct any 
such defects or deficiencies at the earliest possible date.  At such time as the work has been com-
pleted, a second inspection will be made by the District to determine if previously mentioned 
defects have been repaired, altered, and completed in accordance with the plans.  The District 
will not accept any work or project until all defects have been remedied to its satisfaction.  
 
1-1.13 Water System Information 
 
Sacramento Suburban Water District is a member of the U.S.A. One-Call Program, Call U.S.A. 
48 hours in advance for public water system information. 
 
1-1.14 Water System Shutdown 
 
All water system shutdowns will be made only by District personnel.  Under no circumstances 
will anyone other than a representative of the District open or close any valve in a District 
system. 
 
Shutdowns for the purpose of making connections to existing mains must be scheduled at least 
three working days in advance and are only permitted on Tuesday, Wednesday, or Thursday.  
The District will advise the Contractor of the hours during which shutdowns may be made.  All 
connections must be supervised and controlled by District personnel.  No shutdowns will be 
permitted until the District Inspector verifies that Contractor is physically present and prepared 
to assist making the connection with personnel, materials, and appurtenances as specified on 
approved plans. 
 
Night work as required shall be scheduled through the District pending available personnel, time 
and coordination of customers affected by the proposed shutdown.  Night work will require 
payment of additional inspection fees in advance of the proposed work as determine by the 
District. 
 
Tie-ins will not be allowed to District facilities on the Tuesday following a District holiday or on 
the Thursday prior to a District holiday. 
 
1-1.15 Traffic Control 
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When working in streets, the Contractor will take adequate precautions for the protection of the 
traveling public.  Barricades, warning lights and signs, and flagmen, where necessary, will be 
maintained in accordance with the latest revision of the Caltrans “Manual of Traffic Controls” or 
County of Sacramento “Improvement Standards” until the excavation is refilled, the obstruction 
removed, and the roadway made safe for the traveling public.  At its discretion, the District may 
require the Contractor to submit and obtain Sacramento County’s approval of a traffic control 
plan before the District will approve plans and/or authorize a shutdown. 
 
1-1.16 As-Built Drawings 
 
The Contractor will maintain one set of construction drawings to be used for keeping a record of 
all changes made during construction.  The Contractor will be responsible for keeping these 
drawings and neatly noting all changes with colored pencil or ink.  These drawings will be 
checked by the District, and partial payments will not be made to the Contractor until the check 
made by the District verifies that the records are being properly kept.  These construction 
drawings are to be kept in neat order and will be delivered to the Consulting Engineer at the 
completion of the project.  Upon completion of revised as-built drawings, said drawings will be 
delivered as per B-12. 
 
1-1.17 Disposal of Trench Soil 
 
Surplus material excavated from pipeline trenches will become the property of the Contractor 
and will be disposed of legally in conformance with applicable County ordinances.  The 
Contractor will promptly furnish to the District copies of all grading permits and written 
permissions from landowners secured by the Contractor to dispose of trench soil. 
 
1-1.18 Guarantee and Maintenance Bond 
 
Prior to commencement of the work accomplished under District-approved plans, and as a 
condition of final acceptance herein, the Contractor will execute and deliver to the District a 
guarantee of the materials, workmanship, and/or equipment that he or she will have  constructed 
or installed in the course of said work.  This guarantee will be in the form attached hereto and 
will remain in full force and effect for a period of one year from the date upon which the work is 
accepted by the District.  Should any failure of the work occur within the guarantee period, 
which can be attributed to faulty materials, poor workmanship, or defective equipment, the 
Contractor will promptly make the needed repairs at his expense.  A completed guarantee form 
will be required before each job performed by a Contractor in the Sacramento Suburban Water 
District.  The District will not accept the guarantee letter unless it is placed on the 
Contractor’s letterhead, signed by the Contractor, filled out completely and includes the 
statement of final cost of the water system. 
 
Prior to commencement of any work performed in Sacramento Suburban Water District, each 
Contractor will be required to furnish an overall guarantee/maintenance bond or corporate surety 
bond, payable to the District, issued by an acceptable surety company authorized to do business 
in the State of California, to protect the District against the results of faulty materials, poor 
workmanship, or defective equipment, and to guarantee the Contractor’s responsibility for each 
completed work or project, as outlined above, for a period of one year from the date the District 
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accepts the work or project.    The bond also will cover all subsequent jobs performed by the 
Contractor in the Sacramento Suburban Water District, if such works or projects are being 
constructed simultaneously or serially.  The time limit of such bond will begin from the date the 
District first accepts the bond and will end on the anniversary date of the acceptance letter.  The 
Contractor will obtain the bond on forms furnished by the District in the sum of not less than 
$7,000.00.  It will be the Contractor’s responsibility to renew the bond on the anniversary date so 
as to cover all jobs that are started after initial bond submittal and so that it remains in effect for 
at least one year after the District accepts the last work on the project and issues an acceptance 
letter.  Should the Contractor be unable to obtain a bond for the project, then the Developer will 
furnish a bond.  Said bond will only cover the project and will be no less than 50% of the 
contract amount for water facilities and be in effect for a period of one year from the date of the 
District’s acceptance of the work or project. 
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GUARANTEE 
 

(To be submitted on Contractor’s letterhead) 
 
 
Sacramento Suburban Water District (“District”) 
3701 Marconi Avenue, Suite 100 
Sacramento, CA  95821 
 
Dear Sir or Madam: 
 
We hereby unconditionally guarantee that the construction performed under approved plans 
and/or contract dated   ___________________, 20____, for the project entitled 
______________________________ will be done in accordance with the approved drawings 
and specifications and that work as installed will fulfill requirements of the guarantee included in 
the specifications.  We agree to repair and/or replace at our sole cost and expense, and to the 
satisfaction of the District and its engineers, any or all of our work, together with any other 
adjacent work which may be displaced by doing so, that may prove to be defective in 
workmanship or materials within a period of one year from date of acceptance of above-named 
project by District, without any expense to said District, ordinary wear and tear excepted.  We 
further guarantee that we will leave the site of any repair or replacement work in satisfactory 
working order and condition. 
 
In the event of our failure to comply with the above-mentioned conditions, within ten days after 
being notified in writing by the District, we, collectively or separately, do hereby authorize the 
District to have said defects repaired and made good at our expense, and we will honor and pay 
the costs and charges therefore upon demand.  In the event of such failure on our part, we further 
promise to pay such reasonable litigation costs, including attorney’s fees and expert witness fees 
and costs, as a court with jurisdiction in the matter shall decide, should the enforcement or 
interpretation of this guarantee or any part thereof require legal action. 
 

___________________________________ 
Company Name (Print) 
 
____________________________________ 
Address 
 
____________________________________ 
Phone Number 
 

_________________________ __________________________________ 
Contractor’s License Number Contractor’s Signature 

 
____________________________________ 
Print Name 

 
The contract amount for water construction only: ____________________________________ 
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Technical Specifications 
 

Division 2 Pipelines & Appurtenances 
 
 

Section 1: Materials 
 

2-1.01 Materials and Brand Names 
 
All materials and equipment furnished under these specifications will be new and of a quality 
equal to that specified in this Section.  Materials or equipment specified herein by brand or trade 
name or catalog designation are so specified or designated because they are known to be suitable 
for the operating service required of them.  It is, however, not the purpose of these specifications 
to eliminate other material or equipment of equally demonstrated design and functional quality 
and efficiency.  However, all material proposed to be used will carry the AWWA stamp of 
approval with test results to verify the material satisfies AWWA Standards and will be subject to 
approval by the District as specified in Subsection 1-1.10. 
 
2-1.02 Material Testing 
 
All testing requirements of the specifications will be conducted by the pipe manufacturer or his 
representative within the State of California and the resulting tests will be certified by an 
established, reputable firm acceptable to the District operating in the materials testing field. 
 
2-1.03 Water Pipe 
 
Pipe used in the construction of water distribution systems may be any of the types specified 
below, unless a particular type is specified or shown on the approved plans.  It will be the regular 
product of a firm who has successfully manufacturer comparable pipe for at least three years. 
 
Ductile Iron Pipe 
 
Ductile Iron pipe (D.I.P.) will be thickness Class 50 or Pressure Class 350 unless specified 
otherwise and will conform to AWWA Standard C-151.  All ductile pipes will be cement mortar 
lined and seal coated in conformance with AWWA Standard C-104.  Joints will be of a bell and 
spigot type conforming to AWWA Standard C-111, such as “Tyton Joint:” manufactured by U.S. 
Pipe and Foundry Co.  Standard laying length will be 18 feet.  Installation will conform to these 
specifications and AWWA Standard C-600. 

 
Ductile iron pipe used for trench-less methods or laid under culverts will be minimum thickness 
Class 53 or Pressure Class 350. 
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Ductile Iron Pipe will be used under all culverts and will extend a minimum 5 feet beyond out-
side edge of the culvert as per Standard Detail No. 25.  No joints will be located under the 
culvert. 

 
Polyethylene Encasement will be required for all Ductile Iron Pipe installation, including fittings, 
valves, etc.  Encasement material and installation methods will conform to AWWA Standard C-
105. 

 
All runs of water pipe will have a No. 10 gauge solid, insulated, soft drawn copper wire affixed 
along the top of the pipe taped with 20 mil black tape.  Blue caution tape shall be laid along the 
top of the initial backfill to facilitate notification of facilities.  Installation will conform to 
Standard Detail No. 4. 
 
2-1.04 Water Pipe Fittings 
 
All junctions will be flange connected, unless otherwise noted.  All bends, elbows, tees, crosses, 
and special fittings will be flanged unless otherwise noted and will conform to the following 
requirements.  Tie-ins to existing facilities will be performed per Standard Details 21, 22, and 23 
or in accordance with the following if conditions warrant. 
 

(1) Flanged tee, should a valve be required on the existing main or should the main be 
mortar lined steel pipe as per Standard Details 21, 22, and 23. 

 
(2) Stainless steel tapping saddle for runs on existing mains with no additional valves 

on existing main.  Stainless steel tapping saddles will not be used on mortar lined 
steel pipe 14 inches or smaller unless directed by District.  However, the tapping 
saddle will only be used when the run is as per the following chart: 

 
 

Existing Main Size Maximum Allowable Tap Size 
4-Inch None 

6-Inch None 

8-Inch 6-Inch Max. 

10-Inch 8-Inch Max. 

12-Inch 8-Inch Max. 

14-Inch None 

16-Inch 12-Inch Max. 

20-Inch 16-Inch Max. 

24-Inch 16-Inch Max. 
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(a) Fittings for Water Pipeline 
 

Fittings will conform to AWWA Standards C-110 and C-153, Class 250, but need not 
be mortar lined.  Gaskets will conform to AWWA Standard C-111.  Joints will be 
flanged or mechanical joint with mega lug type restraints, unless otherwise specified 
or shown on plans.  Rubber-ring push-on joints for A.C. Pipe conforming to AWWA 
Standards C-110 and C-153 may be employed for 6-inch diameter or smaller pipe 
only.  Field restrain type gaskets will be used as necessary in conjunction with 
restraint type fittings. 
 

(b) Fabricated Steel Items 
 

Fabricated adapter fittings and specials will be made up of steel pipe, conforming to 
ASTM Designation A53, 35,000 P.S.I. Minimum Yield Strength, 1/4-inch wall, 
except 20-inch diameter through 24-inch diameter, which will be 3/8-inch wall, 
greater than 24-inch through 36-inch will be 1/2-inch wall thickness.  Welding fitting 
will be seamless steel conforming to ASTM Designation A-234.  Flanges will be 
Class “D,” slip-on welding flanges welding front and back and faced, and all in 
accordance with AWWA Standard C-207.  Pipe, fittings, and flanges will be lined 
and coated, 12 to 15-mil thickness with a Fusion Bonded Epoxy Coating conforming 
to AWWA Standard C-213.  The lining and coating material will be 100% solids, 
thermosetting, fusion bonded, dry powder epoxy resin such as “Scotchkote No. 302” 
(3M Co.) or approved equivalent applied by the fluidized bed method only. 

 
2-1.05 Conductor Pipe 
 
Pipe used as a conductor under a highway, railroad, or other location will be welded steel pipe 
manufactured of ASTM Designation A-245, commercial grade steel.  All joints will be butt-
welded.  Welded steel conductor will have a minimum wall thickness of 1/4-inch for sizes up to 
and including 24-inch in diameter, 5/16-inch for sizes 27-inch to 36-inch diameter, and 3/8 inch 
for sizes greater than 36-inch to 42-inch diameter.  Sizes greater than 42-inch will be designed 
and approved by the District prior to use. 
 
Conductor casing will be used for all trench-less methods unless otherwise directed by District. 
 
2-1.06 Valves and Valve Boxes 
 
Installation of valves, valve boxes, and appurtenances will conform to Standard Detail No. 5 and 
as specified herein. 
 

(a) Valves 
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All valves will be Class 150 and will meet or exceed the requirements of AWWA 
Standard C-504 for Butterfly type and AWWA Standard C-509 or C-515 for Resilient 
Seat type gate  valves. 
 
Valves will be suitable for buried service, will be equipped with a 2-inch square 
operating nut, and will open CCW.  Unless shown or otherwise noted on the plans, 
valves will be furnished with flanged, mechanical joint or push-on ends, conforming 
to the requirements set forth herein for water pipe fittings. 
 
The type of valves will be of the following: 
 

American Darling, Dresser 450, Pratt, Kennedy, Mueller, Clow, or approved 
equivalent. 
 

Butterfly valves will be used on 10-inch diameter or larger pipe, and Resilient Seat 
gate valves will be used on 8-inch or smaller pipe or unless otherwise noted. 
 

(b) Valve Boxes 
 

Valve boxes located in non-traffic or traffic areas will be P-51 FORNI or Christy G-5, 
having a cast iron face and cast iron traffic lid.  Covers will be marked “WATER” 
and will have a tight fit in the box. 
 
Valve box risers will be fabricated from 8-inch diameter PVC or ACP pipe for boxes  
in non-traffic areas and 8-inch – No. 10GA steel well casing or equivalent for traffic 
areas. 

 
(c) Valve Operating Extension 
 

A valve operating extension will be required whenever the valve is installed such that 
the operating nut is more than 48 inches below finishing grade.  The valve operating 
extension will be fabricated from steel elements to the dimensions shown on Standard 
Detail No. 5. 

 
(d) Valve Aliners 

 
Valve aliners will be required on all valves placed in Sacramento Suburban Water 
District.  Aliners will be installed as shown on Standard Detail No. 5A and be sized to 
fit within the riser pipe as designated by these specifications. 

 
2-1.07 Fire Hydrants 
 
Fire hydrants and appurtenances will be furnished and installed in conformance with Standard 
Detail No. 6, as designated on the plans, and as specified herein. 
 
The hydrant main valve will be minimum 5 1/4 inch diameter; will open CCW, with bronze-to-
bronze seating.  The foot piece will have mechanical joint inlet with mega lug type restraints, for 
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connection to the 6-inch diameter ductile iron pipe hydrant lateral.  Hydrants are to be furnished 
with drain openings plugged to the base. 
 
Hose nozzles will be threaded-in, with one (1) 4 1/2-inch diameter Pumper Outlet and two 2 1/2-
inch Hose Outlets, having “National Standard Fire Hose Coupling Screw Threads,” conforming 
to ASA Standard B26 or unless otherwise specified.  The hydrant nozzle caps will be securely 
chained to the body.  Pumper Outlet will face the street or traffic lane unless specified otherwise.  
In the event that the hydrant must be disassembled to rotate the pumper outlet so that it faces the 
street, new gaskets will be applied to the hydrant when it is reassembled. 
 
Even though not indicated on the plans, every fire hydrant installation must have a 6-inch 
resilient seat gate valve installed on the 6-inch lateral at the tee from the main and all piping will 
be restrained from hydrant tee to hydrant foot piece. 
 
Fire hydrants 50 feet or longer from the connecting water main shall have an 8-inch lateral and 
valve. 
 
All fire hydrants will be staked for location and finished grade prior to construction by a licensed 
surveyor or civil engineer. 
 
“Steamer” fire hydrants will be wet-barrel type, will meet or exceed the requirements of AWWA 
Standard C-503 and will be CLOW Model No. 960, JONES Model J4060, or approved equal.  
Hydrants must be a traffic-type equipped with an approved break-off protection device, such as 
LBI Model No. 400 BOCVA or AVK Series 2488 or James Jones Model J5000 series.  The 
portion of the completed hydrant above the “breakable” flange will be finish-painted with 
“RUST-O-CRYLIC” No. 5747 Yellow.  Installation will conform to Standard Detail No. 6.  All 
fire hydrants will be traffic protected by guard posts as per Standard Detail #7 unless otherwise 
noted. 

 
2-1.08 Service Lines and Fittings 
 
Service lines and fittings will be furnished and installed in conformance with Standard Detail 
Nos. 12, 13, 14, 15, and 16, and as specified herein. 
 

(a) Service Saddles 
 

Service saddles will conform to the following, depending on the type and size of 
water main on to which they are to be mounted. 
 
Ductile Iron Pipe:  6-inch through 12-inch diameter; brass body, double strap brass 
saddle casing, drilled and tapped for corporation stop, and be of all brass and will be 
of the following:  JAMES JONES 979, ROMAC 202B, FORD 202B, ROCKWELL 
323, MUELLER HI600 or approved equal. 
 
Ductile Iron Pipe:  16-inch through 24-inch diameter; brass body, stainless steel band 
of brass, drilled and tapped for corporation stop, and will be of the following:  
JAMES JONES 979, FORD 202BS, ROCKWELL 323, or approved equal. 
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Cast Iron saddles will not be used in Sacramento Suburban Water District unless 
approved by the District. 

 
(b) Corporation Stop 
 

Corporation stops will be ball valves and be manufactured from 85-5-5-5 brass 
(ASTM Designation B62) with a standard male iron pipe thread inlet and compres-
sion (“Pack Joint”) outlet for copper tubing.  Corporation stops will be of the 
following models, or approved equal, conforming to the following table of sizes: 

 

Service 
Size 

FORD 
Model No. 

JAMES 
JONES 

Model No. 

McDONALD 
Model No. 

MUELLER  
Model No. 

FORD 

Model No. 

1” FB1100 J-1435SG 4704-BT22 B-25028 3826 

1 1/2” FB1100 J-1935SG 4704-BT22 B-25028 3826 

2” FB1100 J-1935SG 4704-BT22 B-25028 3826 

 
(c) Service Line 
 

Service lines in sizes up to and including 2 inches in diameter will be polyethylene-
coated “Type K” copper tubing soft tempered, meeting ASTM Designation B88.  
Service lines larger than 2 inches in diameter up to and including 4 inches will be 
Ductile Iron Pipe Class 50, 53, or Pressure Class 350 with Bell and Spigot joints.  
Service lines larger than 4 inches in diameter will conform to Section 1.03 and 1.04 
herein. 

 
(d) Meter Setters and Fittings 

 
Meter setters will be copper with angle ball valve on the inlet side and meter thread 
connection on the outlet side.  Connection to inlet piping will be compression type 
pack joint inlet and FIP outlet with a double purpose coupling on 1-inch setters.  
Setters for 1 1/2 inches and 2 inches will be copper with flange ball valve on inlet, 
and flange ell on outlet with the bypass tee not drilled.  Connection to inlet piping 
will be compression type pack joint inlet and a FIP outlet. 

 

Service 
Size 

FORD 
Model No. 

MUELLER 
Model No. 

McDONALD 
Model No. 

1” VBB74-84W-41-44-Q 390B2478----04 39410JJ2D44 

1 1/2” VBB66-18HB-11-66 B2423-99000 39B612WW2F665 

2” VBB77-18HB-11-77 B2423-99000 39B712WW2F775 

Boxes will be of the type as listed below: 
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Service 
Size 

Box Lids 

        Non - Traffic                 Traffic 

 

 

 

¾” & 
1” 

Armorcast, RPM  
P6001868x12 

(Rotocast 13”x 24”) B-30 

Armorcast 

 A6001969-H10 

Steel Lid 

Armorcast, RPM 

A6001946PCx12 

(Polymer 13”x 24”) B-30 

Armorcast 

A6001969-H10 

Steel Lid 

Carson – 13242005 

(Polymer 1324-12PPC 

Body Gray H10/20) B-30 

Carson 

MSCBC1324SPC01-H10 

Steel Lid 

Carson 

MSBCF1324-12X – B-30 

Carson 

MSCBC1324SPC01-H10 

Steel Lid 

 

 

 

 

1 1/2 & 
2” 

Armorcast, RPM 
P600153 4x18 

(Rotocast 17”x 30”) B-36 

Armorcast 

A6001947-T-H10 

Steel Lid 

Armorcast, RPM 

A6001640PCx18 

(Polymer 17”x 30”) B-36 

Armorcast 

A6001947-T-H10 

Steel Lid 

Carson – 17302009 

(Polymer 1730-18PPC 

Body Gray H10/20) B-36 

Carson 

MSCBC1730SPC01-H10 

Steel Lid 

Carson 

MSBCF1730-18 – B-36 

Carson 

MSCBC1730SPC01-H10 

Steel Lid 

 

3” & 
4” 

Armorcast RPM 

A6001430PCx18 – B-48 

Armorcast 

A6001470TA-H10 

Steel Lid 

Brooks 68 – B-68 68-THR Steel Lid 

Carson – 380481003 

B-68 

30484003 Steel Lid 

 
All steel lids for traffic situations are to match size of box and constructed from diamond plate 
material with 1 7/8-inch diameter hole drilled in a 5/8–inch diameter recessed 3-inch diameter 
depression at 3 ½ -inches equal distance from any corner of lid for radio read antenna. 
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2-1.09 Flexible and Transition Couplings 
 
Flexible couplings and transition couplings will be bolted, with ductile iron sleeve and end rings, 
ROMAC MODEL 501, DRESSER No. 153, or SMITH BLAIR No. 413, or approved equal.  
Flexible and transition couplings must be 12-inch minimum in length unless otherwise directed 
by District. 
 
2-1.10 Sampling Stations 
Sampling stations for coliform testing will be a P6002010 Armorcast Water Sampling Station, 
manufactured by the Armorcast Company.  Sampling Stations will be installed per Standard 
Detail No. 24. 
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Technical Specifications 
 

Division 2 Pipeline and Appurtenances 
 

Section 2: Installation and Construction 
 
 

2-2.01 Trench Excavation 
 
Trench excavation will include removal of all materials or obstructions of any nature, the in-
stallation and removal of all sheeting and bracing, and the control of water, necessary to con-
struct mains, services, or other works.  Unless otherwise indicated on the drawings or permitted 
by the District, excavation will be open cut. 
 

(a) Trench Depth and Width 
 

Trenches will be dug to an even laying grade to a depth sufficient to provide 36 
inches of minimum cover over the pipe measured from the finished grade.  For pipe 
diameters larger than 12 inches, minimum cover will be 42 inches measured from the 
finished grade. 
 
The minimum clear width of trench at the top of pipe will be 18 inches or 12 inches 
greater than the outside diameter of the barrel of the pipe, whichever is greater. 
 
The maximum clear width of trench at the top of the pipe will be the outside diameter 
of the pipe plus 24 inches.  The Contractor will conduct his operations to limit top 
widths to the above-specified maximum at the top of the pipe unless the District 
allows a greater allowable width. 
 
If trench widths at the top of the pipe as specified above are exceeded by any amount, 
for any reason, the Contractor will provide at his own expense stronger pipe, 
improved bedding conditions, or concrete protection, as approved by the District, to 
meet the load requirements of the condition. 

 
(b) Cutting of Pavement 
 

When the trench is in an existing paved area, the pavement will be sawed or scored 
on neat lines parallel with and equidistant from, the trench centerline.  Pavement be-
tween lines will be broken and removed immediately ahead of the trenching 
operations.  The width of the pavement removed will be sufficient that the trenching 
operation does not damage the edges of the pavement left in place.  When existing 
pavement is concrete, it will be sawed to a neat line 6 inches wider on each side than 
the actual trench width or as specified by Sacramento County Improvement 
Standards. 
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(c) Bracing and Shoring 
 

All construction of water systems intended to be connected with the District’s system 
must be constructed in strict compliance with the statutory safety requirements of the 
State of California as set forth in California Administrative Code, Title 8, and all 
amendments thereto, and all applicable County and District ordinances, rules, orders 
and regulations.  Any violation by the Contractor of any safety law, ordinance, order, 
rule or regulation will be sufficient cause for the District to immediately suspend the 
work.  No compensation for losses incurred by the Contractor for such a suspension 
will be allowed. 
 
Insofar as possible, sheeting will not extend below the bottom of the pipe barrel.  All 
sheeting, timbering, lagging, and bracing will, unless otherwise required by the 
District, be removed during backfilling, and in such a manner as to prevent any move-
ment of the ground or damage to the piping or to other structures.  When the District 
requires that sheet piling, lagging, and bracing be left in place, such materials will be 
cut off where designated and the upper part withdrawn, with compacting of backfill to 
proceed as it is removed. 

 
(d) Maximum Length of Trench Open 
 

There will be no more than a maximum of 100 feet of open trench, unless otherwise 
authorized by the District for each operation.  The remainder of the trench will be 
backfilled and compacted, and when in streets, opened to traffic as soon as possible. 
 

(e) Control of Water 
 

When water is encountered, the Contractor will furnish, install, maintain and operate 
all necessary machinery, appliances, and equipment to keep the excavation reasona-
bly free from water until the placing of the bedding material, laying and jointing of 
pipe and fittings, pouring of concrete, and placing of the initial backfill has been com-
pleted, inspected, and approved, and all danger of flotation and other damage is 
removed.  Ground water pumped from the trench will be disposed of in such a 
manner as will not cause injury to public or private property or constitute a nuisance 
or menace to the public, and the disposal method will be subject to the approval of the 
State Regional Water Quality Control Board. 

 
(f) Special Foundation Treatment 
 

Whenever the bottom of the trench is soft or rocky or, in the opinion of the District, 
otherwise unsuitable as a foundation for the pipe, the unsuitable material will be 
removed to a depth such that when replaced with imported crushed rock or gravel, it 
will provide a stable and satisfactory foundation.  The imported crushed rock or 
gravel will be graduated so that 100% will pass the 3/4-inch sieve and not more than 
10% will pass the No. 8 sieve. 
 



 

T-2.11 

When the trench bottom is cobbled or of any other material, which, in the opinion of 
the District, might allow loss of sand bedding, the bedding material will be crushed 
rock or gravel graduated so that 100% will pass the 3/4-inch sieve and not more than 
15% will pass the 1/2-inch sieve. 

 
2-2.02 Trench Bottom Preparation and Pipe Bedding 
 
Unless otherwise specified, the trench will be excavated so as to provide a minimum of 4 inches 
between pipe barrel and undisturbed earth.  This undercutting will be refilled with either clean, 
imported sand, thoroughly compacted into place, or with native material 3 inches in diameter or 
smaller as per Section 2.2.06 herein. 
 
When approved by the District, pipe may be supported on earth mounds where the trench bottom 
is solid and firm mounds can be built that will hold the pipe from settling during and after 
assembly until initial backfill has been placed in accordance with Section 2-2.06 herein.  The 
location and number of earth mound supports will be in accordance with the pipe manufacturer’s 
recommendations. 
 
Supporting pipe on blocks will not be permitted. 
 
2-2.03 Pipe and Fitting Installation 
 
All pipe, valves, fittings, and appurtenances will be installed in accordance with the manufac-
turer’s recommendations and according to accepted water works practice.  Each section of pipe 
and each fitting will be thoroughly cleaned out before it is installed.  All pipe, fittings, valves, 
etc. will be carefully lowered into the trench by suitable tools or equipment in such a manner as 
to prevent any damage, particularly to the lining and coating.  When required by the District, 
approved slings will be used to lower the pipe.  Under no circumstances will pipe or accessories 
be dropped into the trench.  All pipe, valves, fittings, and appurtenances, before lowering into the 
trench, will be examined for defects.  Any defective, damaged, or unsound materials will be 
rejected.  All material must be new and in good condition. 
 
The pipe will be laid true to line with no visible change in alignment at any joint unless curved 
alignment is shown on the plan, in which case the maximum deflection at any joint will not 
exceed the manufacturer’s recommendations for the type of pipe joint being used. 
 
Under no circumstances shall small sections of pipe be installed unnecessarily unless approved 
by the District. 
 
No bells or fittings shall be installed within 4 feet under any structure unless approved by the 
District. 
 
Thrust blocks of Class “B” concrete will be cast in place at all horizontal or vertical bends of 
four (4) degrees or more, behind each plug, tee, or cross which is valved or plugged in such a 
manner that it can act as a tee or elbow, and at the back of each fire hydrant.  The thrust block 
will extend from the fitting to undisturbed soil, will be kept clear of the joints, and will be of 
such bearing area as to assure adequate resistance to the force to be encountered.  All bolts, 
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valves, and flanges will be covered with plastic wrap, 4 mil thick minimum prior to pouring 
concrete thrust blocks.  Size of blocking will be in accordance with Standard Detail No. 3. 
 
Whenever pipe laying is discontinued for an hour or more, the open end of all mains and fittings 
will be closed with watertight plugs or bulkheads.  The plug or bulkhead will not be removed 
unless, or until, the trench is dry.  Pipe will not be laid when the condition of the trench or the 
weather is unsuitable. 
 
All pipe jointing, including the maximum deflection of joints in curved alignments, will be in 
accordance with accepted best practices and as detailed in the manufacturer’s installation 
manual.  Both joint surfaces will be clean before joints are made.  Materials used in jointing the 
pipe will only be that furnished with the pipe or recommended by the manufacturer. 
 
When necessary to cut pipe, it will be neatly and squarely cut to length using methods 
recommended by the manufacturer. 
 
2-2.04 Placing Locating Wire and Caution Tape 
 
All runs of non-metallic and metallic water pipe will have a No. 10 gauge solid, insulated, soft 
drawn copper wire affixed along the top of the pipe taped on the poly wrap with 20 mil black 
tape.  Blue caution tape shall be placed on top of the sand backfill over the center of the pipe 
prior to initial backfill.  The wire will be stubbed up inside each valve box and placed as shown 
on Standard Detail No. 4.  Locating wire will have a 3/64-inch type TW insulation. 
 
Prior to placement of final paving, contractor shall perform a continuity test to confirm, locate 
and repair any breaks in the locator wire identified in the test.  The cost of the test, repairs or 
replace will be borne by the contractor.  The contractor is advised to use care in the installation 
and backfilling operations to prevent damage to the wire. 
  
2-2.05 Setting Valves, Fire Hydrants, and Blow-Off Assemblies and Air Release Assemblies 
 
Installation of valves, valve boxes, and appurtenances will conform to Standard Detail No. 5 and 
these specifications.  Whenever valves are to be installed at a pipeline junction, the valves will be 
flange-connected to the tee or cross fittings. 
 
Installation of fire hydrants will conform to Standard Detail No. 6 and these specifications.  
Guard posts will conform to Standard Detail No. 7. 
 
Fire Hydrants will stand plumb with the pumper outlet facing the street.  The pumper outlet of 
“steamer” hydrants will be set at least 18 inches above the sidewalk or finished ground surface, 
whichever is higher.  A minimum 6-inch lateral will serve the hydrant from the main, containing 
a valve to enable repairs to be made to the hydrant without shutting down the main.  Hydrant 
laterals greater than 40 feet in length will be 8-inch minimum diameter or as necessary to provide 
required fire flows.  The Sacramento Suburban Water District will determine size.  In no case 
will a fire hydrant be installed within 3 feet of a building or any other structure that would limit 
access.  Hydrants will be located 4 feet back of walk or curbs and in planters whereby sufficient 
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space is available for guard posts as shown in Standard Detail No. 7.  Hydrants may be required 
to be relocated to attain the sufficient space. 
 
Blow-off assemblies will be constructed as shown on Standard Detail Nos. 8 and 9.  The location 
will be such that there will be no possibility of back siphonage into the distribution system. 
 
Air release assemblies will be constructed as shown on Standard Detail No. 11.  The location 
will be such that the assembly functions as designed. 
 
2-2.06 Initial Backfill 
 
The trench will be backfilled using either sand or native material as per Standard Detail No. 2 
provided that all native materials are free of debris, organic matter, or pieces larger than 3 inches 
in diameter.  Existing job excavated material larger than 3 inches in diameter can be used; how-
ever, it must be crushed to 3-inch diameter or smaller prior to placement.  The initial backfill will 
be carefully placed so as not to disturb or damage the pipe and will be brought up evenly on both 
sides.  If the existing native material, in the Inspector’s opinion, is unsuitable or the particular 
area requires additional pipe support, then that section or sections of trench will be backfilled 
initially with sand to a point 6 inches above the pipe thoroughly and evenly on both sides of the 
pipe to avoid disturbing or damaging the pipe. 
 
Compaction by flooding will be permitted subject to District approval and when made by water 
jetting or other approved methods adequate to completely saturate the bedding and initial back-
fill.  Flooding will be regulated to prevent flotation or uplift of pipes and Contractor will replace 
or re-lay as necessary any damaged pipe.  When the intermediate backfill is to be compacted 
mechanically, the bedding and initial backfill will first be fully compacted by flooding. 
 
2-2.07 Intermediate and/or Top Backfill 
 
Backfill will be furnished and placed in conformance with Standard Detail No. 2 and these 
specifications.  All backfill will be placed and compacted to a minimum relative compaction of 
90 percent as determined by the test method currently being employed by the County of 
Sacramento unless specified otherwise in the Special Provisions or County Encroachment 
Permit. 
 

(a) Backfill within Existing Improved Streets and Under Paving 
 

Mechanical compaction methods will be employed for all installations in this 
category, except as hereinafter provided.  Intermediate backfill material will be Class 
2 Aggregate Base, 1 1/2-inch maximum particle size, conforming to Sacramento 
County Standard Specification SS-17, for all streets as specified by County standards. 

 
(b) Backfill in New Subdivision Streets and Unimproved Rights-of-Way 

 
Backfill will be “Imported Select Material,” conforming to Sacramento County 
Standard Specification SS-10 and compacted by mechanical methods.  Subject to spe-
cific prior approval from the District, job excavated material; free of debris, organic 
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matter, or pieces less than 3 inches may be used for intermediate backfill, compacted 
by jetting as specified hereinafter. 

 
Jetting will be performed with suitable pipe jets approved by the District, but in no case will the 
jet pipe be less than 1 1/2 inches in diameter, nor will the flow be less than 20 GPM.  The jetting 
pipe will be long enough to reach the bottom of the backfill layer and water will be discharged 
continuously as the pipe is slowly withdrawn in order to thorough saturate the material and cause 
it to slump to its maximum compaction.  Proceeding upgrade, jet points will be staggered from 
side to side of the ditch at intervals not to exceed 6 feet or closer if necessary to insure that the 
backfill takes all possible subsidence.  All “bridges” in the backfill material will be completely 
broken down during the jetting process.  No jetting operations will be allowed that will, in the 
opinion of the District, jeopardize in any manner the stability of the pipeline in the trench.  
Jetting operations done any time except during regular working hours will have prior approval of 
the District. 
 
2-2.08 Other Backfill Requirements 
 
In addition to the requirements outlined above, the following conditions will govern when 
applicable. 
 

(a) Bracing and Shoring 
 

Where bracing and shoring is used in the trench, the backfill will be carried to a 
height sufficient to prevent the surrounding ground from cracking and caving into the 
trench before the bracing and shoring is removed.  Backfill of the pit excavated for 
boring operations will be made in the same manner as above specified for trenches.  
Bracing or shoring permits and details may be required prior to any pipe inlaying. 

 
(b) Backfill of Service Lines 

 
If water service lines are installed by open cut methods, the service line trench will be 
backfilled in the same manner as the water main trench. 

 
2-2.09 Installation of Water Services 
 
Water service will be furnished and installed in conformance with Standard Detail Nos. 12, 13, 
14, 15, and 16. 
 
Applicable codes prohibiting the laying of water pipe in the same trench as the sewer service will 
be rigidly enforced. 
 

(a) Connections to Existing Mains 
 
The District will make Service connections to existing mains.  The District may 
authorize a contractor, who is licensed to perform and is active in underground pipe-
line construction and installation, to make the connections to existing mains.  Service 
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connections to existing mains must be made by using materials and equipment to 
make taps under pressure without removing the main from service. 
 

(b) Installing Meter Setters and Meter Boxes 
 

All meter setters will be installed with a water meter of proper size by Contractor.  
After backfilling of a service line is completed, the meter setter will be physically 
protected by a “can-like” cover until the meter box is set.  Should there be any 
damage to the meter setter, meter, and meter box prior to system acceptance; the 
Contractor will replace the damaged unit with a new one, at no cost to the District. 
 
All meter boxes will be set with the top cover flush with the abutting sidewalk or 
finished grade and will be solidly founded and backfilled so there is no settlement.  
The District will install the meter transponder head once the meter box has been 
placed at its proper grade. 
 

2-2.10 Threaded Joints 
 
Threaded joints for service connections, air release assemblies, etc. will be made with Teflon 
Plumber’s Tape.  NO JOINT COMPOUND WILL BE USED. 
 
2-2.11       Water Facilities Corrosion Protection 
 
All underground water facilities shall be protected for potential corrosion activities.  Ductile iron 
pipe shall be protected with polyethylene encasement per manufacturer’s specifications.  Tees, 
ells, valves and special fitting shall be wrapped in plastic 4 mil thick minimum prior to any 
pouring of concrete or backfill.  New copper water services shall be protected with a 
polyethylene coated encasement.  Existing copper service lines meeting District standards shall 
be modified and reused per District details.  Two – 4-pound high purity copper service line 
anodes shall be buried below the new installed meter setter.  Anodes shall be connected to the 
existing copper service line with a brass cable-to-pipe clamp. 
 
2-2.12 Boring and Jacking 
 
Where specified or permitted by the District, the water main will be placed in a conductor pipe 
under a roadway, railroad, or other obstruction by boring and jacking.  The equipment and 
method of operation will be approved by the District before proceeding with the work. 
 
Excavation for the boring operation will be the minimum necessary to satisfactorily complete the 
work.  Bracing and shoring will be adequate to protect workmen and any adjacent structure or 
roadbed. 
 

(a) Installation of Conductor 
 
The Conductor will be jacked simultaneously with the boring operation.  The bored 
hole will not be more than 0.1 feet larger in diameter than the outside diameter of the 
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conductor.  Adjoining sections of the conductor will be fully welded together.  The 
conductor will extend 5.0 feet minimum on each side of the bore, or as specified. 
 

(b) Placing Pipe in Conductor 
 
Pipe sections will be jointed outside the conductor and then slid into place.  The pipe 
will be strapped with casing insulators, Calpico Model PC or M, or approved 
equivalent, centered at points approximately 1/5 the pipe length from each end.   
 
The space between the pipe and the conductor will be left as is or filled with sand as 
specified by the District.  The ends of the conductor will be end sealed with a 
Calpico, Model W, or as specified by the District. 
 

(c) Backpacking of Voids 
 
Whenever, in the opinion of the District, the nature of the soil indicates the likelihood 
of ground loss which would result in a greater space between the outer surface of the 
conductor than herein allowed, the Contractor will take immediate steps to prevent 
such occurrences by installing a jacking head extending at least 18 inches from the 
leading edge of the conductor.  The jacking head will cover the upper 2/3 of the 
conductor and project not more than 1/2 inch beyond the conductor’s outer surface.  
Excavation will not be made in advance of this jacking head. 
 
Voids greater than allowable will be filled with sand, soil, cement, or grout as 
directed by the District.  Where voids are suspected, the District may direct the 
Contractor to drill the conductor, pressure inject grout to refusal, and then to repair 
the drilled hole.  Grouting pressure will not exceed 50 P.S.I. at the nozzle. 
 

2-2.13 Clean Up 
 
During the progress of the work, the Contractor will keep the entire job in a clean and orderly 
condition.  Spillage resulting from hauling operations along or across existing streets or roads 
will be removed immediately by the Contractor.  He will govern his operations and methods at 
all times to minimize dust problems within the area of the work or along adjacent properties.  
Water or dust palliative will be applied as required to provide adequate dust control to complete 
satisfaction of the District. 
 
2-2.14 Hydrostatic Tests 
 
After completion of the installation, the Contractor will test all piping to the pressure specified 
below.  The Contractor will furnish all material, equipment, and labor for such testing.  The 
water services will be considered as part of the main for test purposes. 
 
In no case will there be placement of permanent pavement prior to successful completion of the 
test.  Thrust blocks will have been in place for at least 36 hours if high-early strength cement was 
used or at least 4 days if standard cement was utilized. 
 



 

T-2.17 

Each section of the system to be tested will be slowly filled with water, and all air will be 
expelled from the pipe.  The release of the air can be accomplished by opening hydrants and 
service line cocks at the high points of the system and the blow-offs at all dead ends.  The valve 
controlling the admission of water into the section of pipe to be tested should be opened wide 
before shutting the hydrants or blow-offs.  After the system has been filled with water and all air 
expelled, all the valves controlling the section to be tested will be closed, and the line will remain 
in this condition for a period of not less than 24 hours. 
 
The pipe will then be refilled, if necessary, and subjected to a pressure of not less than 150 P.S.I., 
or the service pressure plus 50 pounds, whichever is greater, for a period of 2 hours. 
 
The allowable leakage in the test section will be in accordance with AAWA C-600 and will not 
exceed 0.0919 gallons per hour per inch diameter per 1,000 feet of main being tested. 
 
All leaks will be corrected immediately and the system again subjected to the same test for a 
period of 2 hours.  Even if the leakage is less than allowable, all observed leaks should be 
repaired. 
 
The Contractor will take all necessary precautions to prevent any joints from drawing while the 
pipelines and their appurtenances are being tested and will, at his own expense, repair any 
damage to the pipes and their appurtenances or any other structures resulting from or caused by 
these tests. 
 
2-2.15 Disinfection and Flushing of Water Lines 
 
After all other work has been completed, and prior to placing in service, all water lines will be 
completely disinfected in accordance with AAWA Standard C-651 and Section 12B of Sacra-
mento County Ordinance No. 508. 
 
The main will be flushed as thoroughly as possible with the water pressure outlets available, 
prior to chlorination.  However, if calcium hypochlorite tablets are attached to the pipe at the 
time of installation for the purpose of sterilization, it will not be possible to flush the main prior 
to disinfection.  It will therefore be necessary that extreme care be exercised in keeping the pipe 
clean during installation.  It will be the Contractor’s responsibility to obtain from the State 
Regional Water Quality Control Board a WASTE WATER DISCHARGE PERMIT to expel 
the chlorinated water into the storm drain system.  As a requirement of the permit, the contractor 
shall monitor the sediment and chlorine residual during flushing.  The District shall provide 
forms for the monitoring.  The forms must be completed and returned to the District as a 
condition of water service.  The number of calcium hypochlorite tablets used will be in 
accordance with the following table, which is based on 6-8 tablets per ounce.  Proportionately 
more tablets will be required if they are of a smaller size. 
 

Tablets Required Per Pipe Length 
Length of Pipe 

Section 
Pipe Diameter 

 6” 8” 10”` 12” 16” 
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12’ to 13’ 2 3 4 6 8 

16’ to 18’ 2 4 6 8 10 

 
Pipes greater than 16” will require tablets proportionately as to the sizes as listed in this table. 
 
Prior to acceptance of the system by the District, all mains will be thoroughly flushed and 
successfully tested for bacteriology quality. 
 
2-2.16 Regulations Relating to Sanitary Hazards 
 
All construction will conform to applicable regulations relative to safeguarding the public health, 
particularly the regulations relating to cross-connections as established by the California 
Administrative Code, Title 17, Chapter V, and Sections 7583-7622. 
 
 
2-2.17 Water Used in Construction 
 
Water used for testing and flushing or any other construction operation that is taken from a 
District system will be paid for at the District’s current construction water rate.  The Contractor 
is to furnish the District with true and accurate records of the amount of water used.  Before 
drawing water from a District system, the Contractor will make application for a hydrant permit 
for such service with the District.  At a minimum a hydrant meter with backflow assembly or a 
backflow assembly will be required prior to connection from the water truck to the fire hydrant.  
The Contractor can obtain one from the District.  A $2,300.00 deposit will be required.  The 
deposit will be returned once the hydrant meter with backflow assembly or backflow assembly is 
returned.  The Contractor may provide its own, provided it shows proof that the hydrant meter 
with backflow assembly has been tested and satisfies all safe operation criteria and is performing 
within the operating limits of the American Water Works Association Standards. 
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