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1.03 PRODUCT AND SERVICE WARRANTIES 

A. Warrant to Owner: 

1. That materials and equipment furnished will be of good quality and new unless otherwise 
required or permitted by Construction Document. 

2. That Work will be free from defect not inherent in the quality required or permitted. 

3. That the Work will conform with all requirements of the Construction Documents. 

B. Work not conforming to requirement, including substitutions not properly approved and 
authorized, may be considered defective. 

C. Contractor's warranty excludes remedy for damage or defect caused by abuse, modifications 
not executed by the Contractor, improper or insufficient maintenance, improper operation, or 
normal wear and tear under normal usage. 

D. If required by Owner, furnish satisfactory evidence as to the kind and quality of materials and 
equipment. 

PART 2  PRODUCTS  

Not Used 

PART 3  EXECUTION 

3.01 FORM OF SUBMITTALS 

A. Bind in commercial quality 8-1/2 x 11-inch three D side ring binders with durable plastic 
covers. 

B. Cover: identify each binder with typed or printed title WARRANTIES AND BONDS, with 
title of Project; name, address and telephone number of Contractor and equipment supplier; 
and name of responsible company principal. 

C. Table of Contents:  Neatly typed, in sequence of Table of Contents of Project Manual, 
identifying each item with number and title of specification section in which specified, and 
name of Product or work item. 

D. Separate each warranty of bond with index tab sheets keyed to the Table of Contents listing. 

1. Provide full information, using separate typed sheets as necessary. 

2. List Subcontractor, supplier, and manufacturer, with name, address, and telephone number 
of responsible principal. 
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3.02 PREPARATION OF SUBMITTALS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors. 
manufacturers, and suppliers within 10 days after completion of the applicable item of work. 

1. Except for items put into use with Owner's permission, leave date of beginning of time of
warranty until the Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain run information, and are notarized. 

C. Co-execute submittals when required. 

D. Retain warranties and bonds until time specified for submittal. 

3.03 TIME OF SUBMITTALS 

A. For equipment or component parts of equipment put into service during construction with 
Owner's permission, submit documents within ten days after acceptance. 

B. Make other submittals within 10 days after Date of Substantial Completion, prior to final 
Application for Payment. 

C. For items of Work for which acceptance is delayed beyond Date of Substantial Completion, 
submit within ten days after acceptance, listing the date of acceptance as the beginning of the 
warranty period. 

3.04 WARRANTIES 

A. Provide duplicate notarized copies. 

B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and 
manufacturers. 

C. Submit prior to final Application for Payment. 

D. For items of Work delayed beyond date of Substantial Completion, provide updated submittal 
within 10 days after acceptance, listing date of acceptance as start of warranty period. 

END OF SECTION 
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Proj. 152-0359/8-28-15 02200 - 1 Earthwork

SECTION 02200 

EARTHWORK 

PART 1  GENERAL 

1.01 SUMMARY 

A. Furnish all labor, equipment, materials and services for the performance of all earthwork 
required for completion of all Work specified. 

B. Such earthwork shall include, but not be limited to, the loosening, removing, loading, 
transporting, depositing, and compacting in its final location of all materials wet and dry, as 
required for the purposes of completing the Work, which shall include, but not be limited to: 

1. The finishing, placing, and removing of sheeting and bracing necessary to safely support 
the sides of all excavation. 

2. All pumping, ditching, draining, and other required measures for the removal or 
exclusion of water from the excavation. 

3. The supporting of structures above and below the ground. 

4. All backfilling around structures and all backfilling of trenches and pits. 

5. The disposal of excess excavated materials. 

6. Borrow of materials to make up deficiencies for embankment and other fills. 

7. All other incidental earthwork, all in accordance with the requirements of the 
Construction  

8. Documents. 

1.02 REFERENCES 

A. Terms "Standard Specifications" refers to “Standard Specifications for Public Works 
Construction”,  Nye County Area, Nevada, (Orange Book), as currently in effect except that 
contractual, measurement, and payment provisions do not apply. 

1. Applicable sections of the Standard Specifications are: 

a. Structure Backfill 

b. Trench Excavation and Backfill 

c. Aggregate Base 

B. American Society for Testing Materials (ASTM) Standards, most recent editions. 
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1. ASTM D 422 Method for Particle-Size Analysis of soils. 
2. ASTM D 1556 Test Method for Density of Soil in Place by the Sand-Cone Method. 

3. ASTM D 1557 Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 10-lb. (4.5-kg) Rammer and 18-in. (457-mm) Drop. 

4. ASTM D 1633 Test Method for Compressive Strength of Molded Soil-Cement 
Cylinders. 

5. ASTM D 2167 Test Method for Density of Soil in Place by the Rubber Balloon Method. 

6. ASTM D 2419 Test Method for Sand Equivalent Value of Soils and Fine Aggregate. 

7. ASTM D 2487 classification of Soils for Engineering Purposes. 

8. ASTM D 2901 Test Method for Cement Content of Freshly-Mixed Soil-Cement. 

9. ASTM D 2922  Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth). 

10. ASTM D 4253 Test Methods for Maximum Index Density of Soils Using A Vibratory 
Table. 

11. ASTM D 4254  Test Methods for Minimum Index Density of Soils and Calculation of 
Relative Density. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Granular Backfill as specified in the Orange Book, Latest Edition. 

B. Type 2 Aggregate Base as specified in Orange Book, Latest Edition. 

C. Selected Backfill as specified in Orange Book, Latest Edition. 

D. Slurry Cement Backfill as specified in Orange Book, Latest Edition. 

E. Drain Rock and Pea Gravel as specified in Orange Book, Latest Edition. 

F. Soluble sulfate content shall be less than 0.3 percent by dry soil weight for all backfill 
materials. 

G. Imported material shall comply with select backfill as specified in.  Imported fill from off-site 
areas shall be approved by a Geotechnical Engineer prior to placement. 

PART 3  EXECUTION 
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3.01 PREPARATION 

A. Inspect and check site of excavation for correct alignment. 

B. Check location of concrete structures, curb and gutters and valley gutters, if any. 

3.02 EXCAVATION 

A. Excavate pipeline location to true lines and grades as shown. Over excavate in areas under 
concrete structures as shown. 

B. Contractor may tunnel or bore under existing concrete curb and gutter and valley gutters, if 
adequate support is provided to ensure the long term integrity of the gutters. If damaged, 
replace a minimum of 10 linear feet of damaged curb and gutter and valley gutters. 

C. Excavate to pads, footings, road subgrade, ditches, slopes and other facilities to true lines and 
grades as shown.   

D. Excavation within building areas shall extend a minimum of 2 feet below the deepest footing 
and extend 5 feet beyond outer edges of exterior footing.  Exposed soil should then be 
scarified minimum 8-inches and compacted to 90% RC per ASTM D1557. 

E. Trenches deeper than 5 feet shall incorporate shoring or be laid in accordance with OSHA 
requirements. 

F. Excess excavated material and excavated material unsuitable for backfill, as determined by 
Engineer, shall be removed from the site of the work and disposed of by the Contractor at his 
own expense, at offsite locations to be approved by the Engineer. 

G. Engineer will approve such locations only after the Contractor has made all arrangements for 
disposal of materials at the location and files with Engineer the written consent of the owner 
of the property upon which the Contractor intends to dispose of such material. 

H. The owner’s consent shall contain an acknowledgment of the type of materials to be disposed 
of on his/her property, and required preparation of the property prior to disposal thereon, and 
the manner in which material is to be disposed of on the property. 

I. Arrangements for disposal of excess materials shall be the responsibility of Contractor. 

3.03 EXPLOSIVES AND BLASTING 

A. Blasting will not be permitted. 

3.04 BACKFILLING 

A. Before pipe installation or structure construction, bedding or base shall be placed from 
bottom of excavation to designed elevation. 

1. The material shall be either Granular Backfill or Type 2 Aggregate Base. 
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2. Compact backfill to at least 90 percent maximum density per ASTM D 1557. 

B. After pipe has been installed or structure constructed, backfill around the pipe and up to 12 
inches above the top of the pipe with Granular Backfill. Backfill the remainder of the trench 
with cement slurry backfill, granular backfill, or select backfill, except that in paved areas the 
top 18 inches of trench shall be backfilled with Type 2 Aggregate Base backfill.  Compact to 
minimum 90%.  

C. Slurry Cement Backfill may be required (1) where the Contractor cannot propose another 
method acceptable to the Engineer for establishing a stable base under curb and gutter and 
valley gutters where areas have been excavated by tunneling or boring under existing curb 
and gutter or valley gutters; (2) where shown on the Drawings. 

D. No clay material and drain backfill, known locally as pea gravel, shall be used as backfill or 
embankment, except where groundwater conditions exist. 

E. Where compaction in excess of 90 percent of maximum density is required or for structural 
backfill the Contractor shall use mechanical compaction. 

3.05 FLOODING AND JETTING 

A. Flooding and Jetting will not be permitted. 

3.06 EMBANKMENT 

A. Where shown on the Drawings, use selected backfill material for constructing embankments 
to the dimensions and side slopes shown. 

B. Perform compaction in 8-inch layers by mechanical methods to 90 percent maximum density 
for all embankments except under pavements and buildings. 

C. For embankment areas under pavements or buildings, perform compaction in 8-inch layers by 
mechanical methods to 95 percent of maximum density. 

3.07 RESTORATION OF STREET SURFACING 

A. Replace all street surfacing, base and subgrade aggregate removed in connection with 
performing the Work in streets or rights-of-way pursuant with Nye County and the NDOT 
Permit requirements. 

3.08 FIELD TESTING 

A. Sampling and testing of backfill material shall be done by a testing laboratory acceptable to 
the Engineer and all material testing shall be performed under the responsible charge of a 
Registered Professional Engineer. 

1. All test data submitted shall unmistakably identify the name of the testing laboratory, the 
location of the source of stockpiled material, the date of the sampling, the date of the 
tests, and shall be signed by the Registered Professional Engineer in responsible charge. 
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2. All samples of the proposed backfill material shall be obtained directly at the source by 
the testing laboratory. 

3. Engineer may determine how many and from where the test samples shall be obtained. 

4. No test data for a proposed backfill material will be accepted by Engineer unless the 
proposed backfill material has been sampled and tested within one year from the date of 
submittal. 

5. All test data required herein shall be provided at the sole cost and expense of the 
Contractor. 

B. Allot sufficient time during construction operations for the performance of any control testing 
deemed necessary by the Engineer. 

1. Permit Engineer to make field density tests of any compacted backfill layer prior to 
placing additional backfill material. 

2. Any layer, or portion thereof, that does not meet density requirements shall be reworked 
and re-compacted until it does meet the specified density requirements. 

C. Tests made by Engineer for verifying compliance with backfill density requirements shall 
constitute the ultimate authority as to the acceptability of the backfill density.  Contractor is 
not precluded from making or having made soil tests for his own information and 
satisfaction; however, except when specifically agreed to in writing by Engineer, tests made 
by Contractor or by any other party not authorized by Engineer shall not take precedence 
over test results obtained by Engineer. 

3.09 PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS 

A. Protect all trees, plants and lawns that are not specified or shown on the Drawings to be 
removed for the performance of the Work, from injury or damage resulting from the 
construction operations. 

B. Signs, trees, plants and lawns which are removed, injured or damaged by the Contractor's 
operations shall be replaced or restored to their former state, or better, at the Contractor's 
expense. 

END OF SECTION 
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SECTION 02225 

TRENCH EXCAVATION AND BACKFILL 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. Description of Work 

The work covered by this Section includes the furnishing of all plant, labor, tools, equipment 

and materials and performing all operations in connection with the excavation, trenching, 

backfilling, moisture conditioning, and surface repair of all pipelines, accessories and lines 

connected thereto, complete including sheeting and shoring, dewatering, grading and cleanup 

and traffic control all in accordance with these Specifications and the applicable Drawings.  

Excavation for appurtenant structures such as manholes, inlets, transition structures, junction 

structures, vaults, valve boxes, catch basins, etc. shall be included in this Specification. 

B. Related Work Specified Elsewhere 

1. Earthwork Section 02200 

2. Pressure Pipe, Valves and Fittings Section 02625 

C. Definitions 

1. Trench – An excavation in which the depth is greater than the width of the bottom of the

trench.

2. Foundation – Material on which pipe bedding or structure is to be directly placed.

3. Bedding – Granular material that surrounds pipe or structure.  Pipe bedding shall extend

4” above the pipe.

4. Maximum Density – The maximum density as determined by ASTM D1557 for the soil

or aggregate under consideration.

5. Backfill – Material from top of bedding to finish subgrade or finish grade.

1.02 QUALITY ASSURANCE 

A. Provisions of Testing 

1. All testing for compaction will be provided by the Owner.  The Contractor shall be

responsible for the cost of any retests required due to failed tests.

B. Testing Methods 

1. ASTM C94, Standard Specification for Ready-Mixed Concrete
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2. ASTM C117, Standard Test Method for Materials Finer than No. 200 Sieve by Washing. 

3. ASTM C131, Standard Test Method for Resistance to Degradation of Small Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 

4. ASTM C136, Standard Method for Sieve Analysis of Fine and Coarse Aggregate. 

5. ASTM D 1556 Test Method for Density of Soil in Place by the Sand-Cone Method. 

6. ASTM D 1557 Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures Using 10-lb. (4.5-kg) Rammer and 18-in. (457-mm) Drop. 

7. ASTM D2922, Density of Soil and Soil-Aggregate in Place by Nuclear Methods. 

8. ASTM D3017, Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 

Methods. 

1.03 FREQUENCY OF TESTING 

A. Maximum Dry Density and Optimum Moisture Content, ASTM 1557 

1. Request one test for each different class or type of material, and  

2. Request one test when previous test is suspect, due to subtle changes in the material, as 

determined by the Engineer. 

B. Density of Soil In-Place by Sand Cone or Nuclear Methods 

1. Request a minimum of one test per lift per 500 linear feet of trench. 

2. The Engineer may test more or less frequently as he deems appropriate 

1.04 TESTING TOLERANCES 

A. Percent Compaction. 

1. Not less than as specified on Plans or in these Specifications. 

B. Place Moisture Content as required to achieve minimum compaction requirements. 

C. Soft or Yielding Surfaces. 

1. Regardless of percent compaction obtained by test, areas that are soft and yield under the 

load of construction equipment (“pumping”) are to be removed and replaced at no 

additional cost. 

1.05 SUBMITTALS 

A. Test Results 
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1. Provide moisture-density corves and gradations for bedding material per ASTM D1557, 

ASTM C131 and ASTM C136. 

1.06 JOB CONDITIONS 

A. Soils Report 

1. The Owner is responsible for providing a soils report for this Project.  It is recommended 

that the Contractor carefully review this report prior to construction on the Project.  

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Unsuitable material not to be incorporated in the work include: 

1. Organic matter such as peat, mulch, organic silt or sod 

2. Expansive clays 

3. Material containing excessive moisture 

4. Poorly graded coarse material 

5. Rock or particle size in excess of 6 inches 

6. Material that will not achieve density and/or bearing requirements 

7. Construction debris such as broken concrete or asphalt concrete. 

B. Bedding 

1. Bedding shall be a graded material conforming to one of the following grading 

requirements: 

Class Sieve Size 

Percent by 

Weight 

Passing Sieve 

Class A " inch 

No. 4 

No. 50 

No. 100 

No. 200 

100 

90-100 

10-40 

3-20 

0-15 

Class B ½ inch 

No. 4 

No. 200 

100 

0-15 

0-3 

Class C 1 inch 

¾ inch 

100 

90-100 
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" inch 

No. 4 

No. 200 

10-55 

0-10 

0-2 

C. Class E Backfill. 

1. Class E Backfill shall be native excavated material or approved import material free from 

unsuitable materials defined herein. 

D. Portland Cement Concrete 

1. ASTM C94, 4,000 psi yield strength minimum. 

E. Foundation 

1. The Contractor may use any aggregate material that is free from unsuitable material for 

pipe foundation provided that a suitable foundation can be constructed with the material 

provided. 

F. Type 2 Class B Aggregate Base 

1. Type 2, Class B Aggregate Base shall conform to the following: 

a. ASTM C136 

Sieve Size Percent by Weight Passing Sieve 

1 inch 100 

¾ inch 90-100 

No. 4 35-65 

No. 16 15-40 

No. 200 2-10 

b. Plastic Limits according to ASTM D4318 

Percentage by Weight 

Passing #200 Sieve  

Plastic Limit of material finer than 

#40 Sieve 

0.1 to 3.0 15 

3.1 to 4.0 12 

4.1 to 5.0 9 

5.1 to 8.0 6 

8.1 to 11.0 4 

c. Other Requirements: 

1) Percentage of Wear, ASTM C131  43 Percent Max. 

2) Liquid Limit, ASTM D4318  35 Max. 
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3) Resistance “R” Value, Nev. T233  70 Min. 

PART 3  EXECUTION 

3.01 INSPECTION BY CONTRACTOR 

A. Verify all preliminary work including construction staking has been performed in accordance 

with the Plans and these Specifications. 

3.02 EXCAVATION 

A. General 

1. Perform all excavations of every description and of whatever substances encountered to 

the depths indicated on the Plans, including excavation ordered by the Owner of 

compacted fill for the purpose of performing tests.  Use open cut excavation methods 

unless otherwise shown on the Plans or approved by the Engineer.  Remove all loose 

material after excavation or compact to 90% maximum density prior to placing bedding. 

B. Trench Widths 

1. Excavate trenches for pipe to the dimensions indicated on the Plans. 

2. Maintain trench walls as vertical as possible except as required by safety standards and 

for that required for sheeting and shoring.  If the maximum trench width is exceeded at 

the top of the pipe, provide necessary additional load bearing capacity by means 

approved by the Owner at the Contractor’s expense. 

3.03 OVER-EXCAVATION 

A. Unauthorized Over-excavation. 

1. Fill and compact unauthorized beyond the specified grade line, at the contractor’s 

expense, with aggregate base or bedding material.   

2. Compact to 95 percent of the maximum density. 

B. Rock 

1. Over-excavate rock encountered in trench to provide a minimum of four inches of 

bedding below the pipe and the minimum width at the springline. 

C. Unsuitable Material. 

1. Over-excavate unsuitable material to the depth required as determined by the Owner to 

provide required support.   

2. Backfill the overexcavation with bedding and compact to at least 95% of the maximum 

density.  
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3. Foundation material may be used for stabilization below the bedding zone. 

3.04 EXCAVATION FOR MANHOLES, VALVES AND OTHER ACCESSORIES 

A. Provided excavated surfaces are firm and unyielding, the Contractor may elect to cast 

concrete for the structure directly against excavated surfaces.  Over-excavate to provide 

foundation or bedding material where required or indicated on the Plans. 

3.05 GRADING AND STOCKPILING 

A. Grading.  

1. Grade in the vicinity of the trench to prevent surface water from flowing into the trench.  

2. Remove any water accumulated in the trench by pumping or other approved methods.   

3. Stockpile excavated material in an orderly manner a sufficient distance back from the 

edges of the trench to avoid overloading and to prevent slides or cave-ins. 

B. Topsoil. 

1. Excavate topsoil and stockpile separately.   

2. Replace topsoil upon completion of backfill to the elevation and grade indicated on the 

Plans 

3.06 SHORING AND SHEETING 

A. Shore, sheet and brace excavations as set forth in the rules, orders and regulations of the 

United States Department of Labor Occupational Health and Safety Administration (OSHA).  

B. Provide detailed plans and calculations prepared by a Nevada-registered professional 

engineer for excavations twenty feet (20’) in depth or greater or when shoring, sheeting or 

bracing deviates from OSHA standards.   

C. Place and remove shoring, sheeting and bracing so as no to damage adjacent improvements, 

utilities or utility being placed.  

D. Costs for shoring, sheeting and bracing shall be incidental to the pipe items. 

3.07 OPEN TRENCH 

A. Maximum Length.  

1. The maximum length of open trench in the aggregate at any one location is not to exceed 

500 feet.   

2. The trench is open until fill is completed to adjacent finish grade elevation. 
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B. Temporary Provisions.  

1. Furnish and install trench bracing and steel plating required to provide safe and 

convenient vehicular and pedestrian passage across trenches where required.   

2. Maintain access to emergency facilities at all times. 

3.08 AGGREGATE BASE 

A. Place the aggregate base upon backfill and embankments as indicated on the Plans.   

B. Grade the base to provide the depth and dimensions shown on the Plans.   

C. Compact the aggregate base to 95% of the maximum value determined by ASTM D1557. 

3.09 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION 

A. Foundation.  

1. Place foundation when soils in the trench bottom are soft or yielding.   

2. It is anticipated that foundation could be necessary in areas where groundwater is present 

or near the trench bottom.   

3. Costs associated with dewatering and foundation shall be considered incidental to the 

pipe item. 

B. Fine Grading. 

1. Accurately grade the bottom of the trench to provide uniform bearing and support for 

each section of pipe at every point along its entire length. 

3.010 MOISTURE CONDITIONING 

A. Moisture condition all bedding and backfill materials by aerating or wetting to achieve the 

moisture content required to obtain the minimum percent compaction.   

B. Mix until the moisture content is uniform throughout the lift.   

C. No additional payment will be made for moisture conditioning, import or native materials. 

3.011 LIFT THICKNESS 

Lift Description 
Maximum Loose Lift 

Thickness, Inches 

Bedding 6 

Backfill 8 

Aggregate Base 

Surfacing 
6 
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A. Lift thickness may be increased if Contractor can demonstrate through a series of density 

tests that minimum density is achieved throughout the lift thickness. 

3.012 COMPACTION 

A. Compaction Methods. 

1. Water consolidation, water jetting or rubber tired tractor wheel rolling will not be

allowed.

B. Pipe Haunch. 

1. Hand compact initial backfill in pipe haunch with a hand compactor (J-bar) or a

mechanical vibratory compactor sized to fit the narrow width between the trench wall and

pipe.

2. Give special attention to provide proper compactive effort in the important pipe haunch

zone.

C. Compaction Densities. 

1. Thoroughly compact trench bedding and backfill to not less than the percent compaction

indicated on the Plans.

2. Where not indicated on the Plans, compact bedding to 95% and backfill to 90%.

3.013 BACKFILL FOR MANHOLES, VALVES, MINOR STRUCTURES AND OTHER 

A. Backfill appurtenances and structures as shown on the Plans.   

B. Where not clearly indicated, the backfill including bedding, backfill lift, lift thickness, and 

compaction, shall be identical to the adjacent trench detail. 

3.014 SURFACE RESTORATION 

A. Grading. 

1. Perform all grading adjacent to backfilled trenches and structures as necessary.

2. Leave the area in a neat and satisfactory condition.

3. Grade area to provide proper drainage and to ensure that the existing drainage has not bee

changed.

B. Surface Restoration. 

1. Resurface as specified or to match all existing surfaces broken or damaged by the

installation of the new work.
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C. Clean up remove all excess soil, concrete, etc. from the premises.  Leave job site in a neat and 

clean conditions. 

3.015 PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS 

A. Protect all trees, plants and lawns that are not specified or shown on the Drawings to be 

removed for the performance of the Work, from injury or damage resulting from the 

construction operations. 

B. Signs, trees, plants and lawns which are removed, injured or damaged by the Contractor's 

operations shall be replaced or restored to their former state, or better, at the Contractor's 

expense. 

END OF SECTION 
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SECTION 02340 

BORING AND JACKING 

PART 1  GENERAL 

1.01 WORK OF THIS SECTION 

A. The Work of this Section includes providing bored or jacked steel casing and carrier piping 
installation within the steel casing, complete and in place.  The carrier pipe shall be properly 
installed and supported within the casing.  The casing shall be sealed at both ends. 

1.02 RELATED SECTIONS 

A. The Work of the following Sections also apply to the Work of this Section. Other Sections, 
not referenced below, shall also apply to the extent required for proper performance of this 
Work. 

1. Section 02200 Earthwork 

2. Section 02665 Pressure Piping 

1.03 REFERENCE SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated in this Section, the CONTRACTOR shall comply with the 
latest adopted edition of the Standard Specifications for Public Works Construction 
(SSPWC). 

B. Except as otherwise indicated, the current editions of the following apply to the Work of this 
Section: 

1. ASTM A 283 Specification for Low and Intermediate Tensile Strength Carbon Steel 
Plates 

2. ANSI/AWS D1.1 Structural Welding Code 

3. ANSI/AWWA C200 Steel Water Pipe 6 Inches and Larger 

1.04 CONTRACTOR SUBMITTALS 

A. Shop Drawings: The CONTRACTOR shall submit shop drawings of pipe casing in 
accordance with the project requirements and the following. Submittals shall include the 
following supplemental requirements as applicable: 

1. Casing installation schedules, which include schedules of excavation, pipeline 
installation, pipeline support, and backfill operations. 

2. Material list including diameter, thickness, and class of steel casing, any lubricant 
proposed outside the casing, and pipeline supports. 
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3. Detailed locations and sizes of all boring or jacking and receiving pits.

4. Permits associated with the boring or jacking operations.

B. Certifications: The CONTRACTOR shall furnish a certified affidavit of compliance for all 
pipe and other products or materials furnished under this Section, including physical and 
chemical properties of all steel. 

C. All expenses incurred in making samples for certification of tests shall be borne by the 
CONTRACTOR.  

1.05 QUALITY ASSURANCE 

A. All boring or jacking operations shall be done by a qualified contractor with at least 5 years 
experience involving work of a similar nature. 

B. The CONTRACTOR shall furnish the OWNER a minimum of 3 days’ advance notice of the 
start of an excavation or boring operations. 

C. All Work shall be performed in the presence of the OWNER, unless the OWNER has granted 
prior approval to perform such work in its absence. 

D. Welding Requirements: All welding procedures used to fabricate steel casings shall be 
prequalified under the provisions of ANSI/AWS D1.1. Welding procedures shall be required 
for, but not necessarily limited to, longitudinal and girth or special welds for pipe cylinders, 
casing joint welds, reinforcing plates and grout coupling connections. 

E. Welders’ Qualifications: All welding shall be done by skilled welders, welding operators, and 
tackers who have had adequate experience in the type of materials to be used. Welders shall 
be qualified under the provisions of ANSI/AWS D1.1 by an independent local, approved 
testing agency not more than 6 months prior to commencing work on the casing or pipeline. 
Machines and electrodes similar to those used in the Work shall be used in qualification tests. 
Furnish all material and bear the expense of qualifying welders. 

1.06 SAFETY 

A. The CONTRACTOR shall provide flagmen, barricades, lights, warning signs, ventilation, air 
quality monitoring, and other safety devices and equipment as may be required to ensure the 
safety of all people who may enter the area. The CONTRACTOR shall establish a procedure 
to log all persons into and out of the bore shaft and shall take necessary steps to prevent 
unauthorized entry. 

B. All boring and jacking work shall be performed in accordance with all applicable safety 
provisions in the Reference Specifications and Standards identified herein. 
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PART 2  PRODUCTS 

2.01 GENERAL 

A. Steel casings shall be welded steel pipe of the diameters and plate thicknesses indicated. The 
steel pipe casings shall conform to ANSI/AWWA C200, subject to the following 
supplemental requirements. The casing shall be furnished complete with welded joint ends 
and pressure grout couplings as indicated. The CONTRACTOR may select a greater diameter 
or thickness for the method of work and loadings involved, site conditions, and possible 
interferences at no additional cost to the OWNER. 

2.02 MATERIALS 

A. Steel Casing: The steel casing pipe shall be in accordance with ASTM A 283, Grade C, 
unless indicated otherwise. The minimum casing inside diameter shall be at least 4 inches 
larger than maximum outside diameter of the carrier pipe. The casing wall thickness shall be 
designed to accommodate the maximum jacking load allowed, as well as expected earth and 
live loads. Thickness shall be no less than 3/8 inch and the CONTRACTOR shall be fully 
responsible for the sufficiency of the casing provided. Casing section joints shall be of the 
interlocking type or butt-welded, lap welded, or welded using butt straps in the field. Each 
end of the casing for butt-welding shall be prepared by providing 1/4-inch by 45-degree 
chamfer on the outside edges. 

B. Carrier Pipe Support: The CONTRACTOR shall provide Calipco Model PX or approved 
equal casing spacers to support the carrier pipe within the casing, to prevent the carrier pipe 
from floating, and to electrically insulate the carrier pipe from the casing. Skids or spacers 
shall be designed and spaced to support the carrier pipe when full, with no water in the 
annular space. The skids or casing spacer risers on the underside of the carrier pipe shall be 
high enough so that the carrier pipe shall clear the invert of the casing pipe by one inch 
minimum. There shall also be a maximum of one-inch clear space between the top of this top 
skid or riser and the crown of the casing. 

C. Casing End Seals: Seals shall be standard wrap around end seals, made of synthetic rubber, 
with self curing rubber sealing strips and provided with Type 316 stainless steel bands and 
clamps. End seals shall be manufactured by APS, Model AC or approved equal. 

PART 3  EXECUTION 

3.01 GENERAL 

A. The CONTRACTOR shall comply with the lawful requirements of the affected railway 
companies, Nevada DOT, public agencies, and owners of public utilities or other facilities 
respecting the safeguarding of traffic and improvements that might be endangered by the 
boring and jacking operations.  The approach trenches in public streets will not be permitted 
to remain open for extended periods of time. 

B. If the CONTRACTOR is not ready to place the pipe in the casing at the time of completion of 
boring and jacking operations, the ends shall be bulkheaded, and the approach trenches in 
public streets shall be backfilled, temporary surfacing placed thereon, and the affected portion 
of the street reopened to traffic. 
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C. The CONTRACTOR shall be responsible for maintaining the specified line and grade, and 
for preventing settlement of overlying structures, or other damage due to the boring and 
jacking operations. 

D. Unless soil borings in the immediate vicinity of the jacking location are made available by the 
OWNER, CONTRACTOR shall investigate the existing soils and subsurface conditions so 
the appropriate equipment is provided to counter conditions which can cause delay such as 
groundwater, running sand, boulders, etc. 

E. The CONTRACTOR shall obtain all necessary permits from governing agencies having 
jurisdiction over the location of the boring and jacking location and furnish two copies to the 
OWNER before the start of excavation. 

F. The CONTRACTOR shall abide by all permit conditions. 

G. The CONTRACTOR shall obtain insurance required under the terms of the permit. 

3.02 INSTALLATION OF CASING 

A. Installation: The installation of the casing shall be in accordance with SSPWC and subject to 
the approval of the agency having jurisdiction over the area containing the boring or jacking 
operations. The CONTRACTOR shall obtain all necessary permits and furnish two copies to 
the OWNER before the start of excavation. 

B. Potholing: The CONTRACTOR shall pothole all existing utilities within and adjacent to the 
proposed location of the bored and jacked casing prior to excavating the boring/jacking and 
receiving pits. The CONTRACTOR shall coordinate all potholing with the respective utility 
owners. 

C. Jacking Head: A steel jacking head shall be fitted to the lead section of the casing in such a 
manner that it extends around the entire outer surface of the steel casing and projects at least 
18 inches beyond the driving end of the casing. The jacking head shall not protrude more than 
½-inch outside of the outer casing surface. The head shall be securely anchored to prevent 
any wobble or alignment variation during the boring or jacking operations. To minimize 
voids outside the casing, excavation shall be entirely within the jacking head and not in 
advance of the head. Excavated materials shall be removed from the casing as the boring or 
jacking operation progresses and accumulation of excavated materials within the casing shall 
not be permitted. 

D. Jacking Pit: The excavations for the boring or jacking operations shall be adequately shored 
to safeguard existing substructures and surface improvements and to ensure against ground 
movement in the vicinity of the jack supports. Heavy guide timber, structural steel, or 
concrete cradles of sufficient length shall be provided to assure accurate control of boring or 
jacking alignment. Adequate space shall be provided within the excavation to permit the 
insertion of the lengths of casing to be bored or jacked. Timbers and structural steel sections 
shall be anchored to ensure action of the jacks in line with the axis of the casing. A bearing 
block, consisting of a timber or structural steel framework, shall be constructed between the 
jacks and the end of the casing to provide uniform end bearing over the perimeter of the 
casing and distribute the jacking pressure evenly. 
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E. Control of Alignment and Grade: The CONTRACTOR shall control the application of the 
jacking pressure and excavation of materials ahead of the casing but within the jacking head 
as it advances to prevent the casing from becoming earthbound or deviating from the required 
line and grade. The CONTRACTOR shall restrict the excavation of the materials to the least 
clearance necessary to prevent binding in order to avoid loss of ground and consequent 
settlement or possible damage to overlying structures. Allowable grade deviations in 
horizontal and vertical alignments shall be no greater than 0.2 feet per 100 feet in any 
direction over the length of the jacking or boring to a maximum deviation of 0.5 feet. Final 
installation shall be without a sag in the pipe. A lubricant such as bentonite may be used to 
reduce the friction between the casing and the borehole after first reviewing the procedure 
with the OWNER. Survey control shall be provided by a Nevada licensed land surveyor who 
shall also monitor for any settlement over the casing. The CONTRACTOR shall provide two 
copies of the controls and monitoring record to the OWNER at completion. 

3.03 INSTALLATION OF CARRIER PIPE 

A. Joints: All joints of the carrier pipe within the casing shall be restrained in accordance with 
the Specification Sections for the type of carrier pipe material installed.  

B. Carrier Pipe Support: The CONTRACTOR shall position casing spacers to prevent excessive 
sag, bending and shear stresses in the piping. A casing spacers or skids shall be placed within 
6 inches of each end of the conductor casing. There shall be a minimum of two casing spacers 
installed on each section of pipe. 

C. Testing of the Carrier Pipe: Testing of the carrier pipe shall be completed in accordance with 
specification Section 02401 – Sanitary Sewer Pipe. 

D. Installation of Conductor Casing End Seals: The CONTRACTOR shall secure the casing 
seals in place with stainless steel bands in accordance with the manufacturer’s recommended 
procedures. The installation shall be made watertight by bonding together the exposed 
overlapping surfaces with a permanent sealing adhesive. 

E. Closing of Pits: After jacking equipment and excavated materials from boring or jacking 
operations have been removed from the jacking pit, the CONTRACTOR shall prepare the 
bottom of the jacking pit as a pipe foundation. All loose and disturbed materials below pipe 
grade shall be removed to undisturbed earth and shall be filled and recompact in accordance 
with Specification Section 02200 - Earthwork. 

END OF SECTION
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SECTION 02610 

AGGREGATE BASE COURSE 
PART 1  GENERAL 

1.01 DESCRIPTION 

A. Description of Work   

1. The work to be performed in accordance with this Section includes furnishing and 
placing an aggregate base course to plan grades and cross sections. 

2. This work shall include the furnishing of all labor, tools, equipment, materials and 
performing all operations required to provide a complete item in accordance with the 
Project Plans and Specifications. 

1.02 QUALITY ASSURANCE 

A. Reference Test Standards and Specifications 

1. ASTM C117,  Test Method for Material Finer Than 75-µm (No. 200) Sieve in Mineral 
Aggregates by Washing. 

2. ASTM C131,  Test Method for Resistance to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 

3. ASTM C136,  Method for Sieve Analysis of Fine and Coarse Aggregates. 

4. ASTM D1556,  Density of Soil in Place by the Sand-Cone Method. 

5. ASTM D1557,  Test Methods for Moisture Density of Soils and Soil-Aggregate Mixtures 
Using 10 lb. Rammer and 18-inch Drop. 

6. ASTM D2922,  Density of Soil and Soil-Aggregate in Place by Nuclear Methods. 

7. ASTM D3017,  Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 
Methods. 

8. ASTM D4318,  Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of 
Soils. 

B. Frequency of Testing 

1. Maximum Dry Density and Optimum Moisture Content, ASTM D1557. 

a. Request one test for each different class or type of material prior to beginning 
construction, and  

b. Request one test when previous test is suspect, due to subtle changes in the material, 
as determined by the Engineer. 
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2. Density of Soil In-Place by the Sand Cone or by Nuclear Methods, ASTM D1556 or 
D2922. 

a. Minimum of one test per lift per 500 square yards per type of material. 
b. Provide additional tests at the Owner's request. 

3. Testing Tolerances 

a. Percent Compaction.  Not less than as specified on Plans or in these Specifications. 
b. In-Place Moisture Content.  As required to achieve minimum compaction. 

4. Soft of Yielding Surfaces.  Regardless of the percent compaction obtained by test, areas 
which are soft or yield under the load of construction equipment ("pumping") are to be 
removed and replaced at no additional cost. 

1.03 SUBMITTALS 

A. Materials Test Report 

1. Provide a materials test report for aggregate base including moisture-density curve, 
gradation, and R-value prior to beginning of construction. 

1.04 SOILS REPORT 

A. Soils Report.  No soils report has been prepared for the project.  The Contractor shall be 
responsible for visiting the site and making such soils investigations as he deems necessary 
and appropriate prior to bidding. 

PART 2   MATERIALS 

2.01 AGGREGATE BASE   

A. Class 2 Aggregate Base shall be free from organic matter and other deleterious substances, 
and shall be of such nature that it can be compacted readily under watering and rolling to 
form a firm stable base. 

Sieve Sizes Percentage Passing 

Operating Range Contract Compliance 

1" 100 100 

¾" 90 to 100 87 to 100  

No. 4 35 to 60 30 to 65 

No. 30 10 to 30 5 to 35 

No. 200 2 to 9 0 to 12 
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B. Aggregate shall conform to the grading and quality requirements in the following tables.  

Quality Requirements 

Tests Operating Range Contract Compliance 

Resistance, R-value - 78 Min. 

Durability Index - 35 Min. 

Sand Equivalent 25 Min. 22 Min. 

PART 3   EXECUTION 

3.01 PRELIMINARY INVESTIGATION OF THE WORK 

A. Verify that all of the preliminary work including clearing, grubbing, sub-grade preparation 
and staking has been performed in accordance with the Plans and Specifications prior to 
placing aggregate base. 

3.02 BASE COURSE PLACEMENT AND COMPACTION 

A. Moisture Conditioning.  Condition the base by aerating or wetting to the moisture content 
required to obtain the minimum percent compaction.  Mix the soil such that the moisture 
content is uniform throughout the lift.  Take care so as not to damage the sub-grade below. 

B. Lift Thickness.  Place and compact base course lifts, six inches (6”) or less, in a single lift.  
For lifts in excess of six inches (6”) thick, place and compact in successive equal layers not to 
exceed a maximum of six inches (6”). 

C. Compaction.  Construct base course to achieve a uniform soil structure.  Compact the base 
course to a density of not less than 95 percent. 

D. Base Course Tolerances.  Place and compact the base course to the grade and cross sections 
indicated.  The base course shall not vary from plan grade and cross sections by more than ¼ 
inch. 

E. Deficiencies.  Remove and replace deficiencies prior to placement of the pavement.  
Deficiencies in the base course, covered by paving will be removed and replaced at no 
additional to the Owner. 

END OF SECTION 
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SECTION 02621 

GENERAL PIPING SYSTEM AND APPURTENANCES  

PART 1  GENERAL 

1.01 DESCRIPTION 

A. This section describes the requirements and procedures for piping systems (pressure pipe and 
gravity  pipe) and appurtenances that apply to a number of other complimentary Specification 
Sections. The items are listed in this section to avoid repetition in sections elsewhere. This 
section includes, but is not limited to, temporary  pipelines, wet taps, flexible pipe 
couplings, grooved and shouldered end couplings, joint restraint system, field touch up, bolts, 
nuts, polyethylene wrap, warning/identification tape, tracer wire, gate well and extension 
stems, meter boxes, abandonment and removal of existing facilities, salvage, and disposal. 

1.02 REFERENCE STANDARDS 

A. The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest 
edition of said standards unless otherwise called for. 

1. AWWA C105 - Polyethylene Encasement for Ductile-Iron Pipe Systems 

2. AWWA C111 - Rubber Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 

3. AWWA C200 - Steel Water Pipe - 150 mm (6") and Larger 

4. AWWA C203 - Coal-Tar Protective Coatings and Linings for Steel Water Pipelines - 
Enamel and Tape - Hot Applied 

5. AWWA C213 - Fusion-Bonded Epoxy Coating for Interior and Exterior of Steel Water 
Pipelines 

6. AWWA C606 - Grooved and Shouldered Joints 

7. AWWA C900 - PVC Pressure Pipe, 100 mm (4") Through 300 mm (12") for Water 
Distribution 

8. AWWA M11 - Steel Pipe - A Guide for Design and Installation 

9. AWWA - Guidelines for Distribution of Non-potable Water 

10. ASTM A 36/A 36M -Standard Specification for Carbon Structural Steel 

11. ASTM A 47/A 47M - Standard Specification for Ferritic Malleable Iron Castings 
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12. ASTM A 53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 
Welded and Seamless 

13. ASTM A 108 - Standard Specification for Steel Bars, Carbon, Cold Finished, Standard 
Quality 

14. ASTM A 183 - Standard Specification for Carbon Steel Track Bolts and Nuts 

15. ASTM A 283/A 283M - Standard Specification for Low and Intermediate Tensile 
Strength Carbon Steel Plates, Shapes and Bars 

16. ASTM A 307 - Standard Specification for Carbon Steel Bolts and Studs 

17. ASTM A 325/A 325M - Standard Specification for High-Strength Bolts for Structural 
Steel Joints 

18. ASTM A 510/A 510M - Standard Specification for General Requirements for Wire Rods 
and Course Round Wire, Carbon Steel  

19. ASTM A 512 - Standard Specification for Cold-Drawn Buttweld Carbon Steel 
Mechanical Tubing 

20. ASTM A 536 - Standard Specification for Ductile Iron Castings 

21. ASTM A 568/A 568M - Standard Specification for Steel, Sheet and Strip, Carbon, Hot-
Rolled,  Structural Quality and Cold Rolled 

22. ASTM D 2000  - Standard Classification System for Rubber Products in Automotive 
Applications 

23. ASTM F 593 - Specifications for Stainless Steel Bolts, Hex Cap Screws, and Studs 

24. ASTM F 594 - Specification for Stainless Steel Nuts 

25. ANSI B1.1 - Unified Inch Screw Threads 

26. ANSI B1.2 - Gages and Gauging for Unified Inch Screw Threads 

27. NSF - National Sanitation Foundation 

28. SSPWC - Standard Specifications for Public Works Construction ("Orangebook") 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Specifications 02225, 02401, and 15150. 

1.04 LINING CONTAMINATION PREVENTION 

A. Volatile organic compounds present in the linings of items in contact with potable water or 
recycled water shall not exceed concentrations allowed by the latest requirements of the State 
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Office of Drinking Water and Department of Health Services. Some products and materials 
may also require proof of NSF certification on the lining materials to be used. 

1.05 TEMPORARY PIPELINES 

A. Temporary pipelines, where shown on the Approved Plans or required by the Engineer, shall 
be furnished, installed, disinfected, connected, maintained, and removed by the Contractor. 
The Contractor shall perform bacteriological sampling and testing. The contractor shall 
provide a submittal to the Owner showing pipe layout, materials, sizing, flow calculations, 
schedule and duration of use, and disinfection for all temporary piping. The submittal shall be 
reviewed and approved by the Engineer prior to ordering or delivery of any materials. 

1.06 PIPE TAPPING (WET TAP) 

A. All pipe tap (wet tap) connections to existing pipelines, whether for mainline extensions or 
service laterals, shall be performed by the Contractor. The Contractor shall provide materials 
and labor to excavate, pour thrust block, backfill, compact, and repair pavement as indicated 
in this Section. 

1.07 JOINT RESTRAINT SYSTEM 

A. Joint Restraint Systems may be used for PVC or ductile-iron pipe only with prior approval of 
the Engineer. Joint restraint systems shall be used in the place of, or in conjunction with, 
concrete thrust blocks as directed. Contractor shall submit shop drawings, calculations, and 
catalog data for joint restraint systems. 

B. Splined gaskets, also known as joint restraint gaskets, may be used for PVC or ductile-iron 
pipe located within casings, or for PVC pipe casings, only with prior approval of the 
Engineer. 

1.08 POLYETHYLENE ENCASEMENT 

A. Polyethylene encasement shall be used for all ferrous metal materials not otherwise 
protectively coated. 

B. Polyethylene wrap shall be used for the protection of buried ductile-iron fittings and valves. 

C. Polyethylene sleeves shall be used for the protection of buried ductile iron pipe. 

D. Polyethylene wrap or sleeves may also be installed around buried PVC pipe for recycled 
water identification in accordance with Section 15151. 

1.09 WARNING/IDENTIFICATION TAPE 

A. Warning/identification tape shall be installed to identify location of underground utilities and 
to act as a warning against accidental dig-ins of buried utilities. Warning/identification tape 
shall be used on all underground water and recycled water mains, potable and recycled water 
irrigation systems, sewer mains, and all related appurtenances. Warning/identification tape 
shall also be used on cathodic protection wiring systems and tracer wire brought into and out 
of access ports. 
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1.10 TRACER WIRE 

A. Tracer wire shall be installed on all buried water and recycled water mains for the purpose of 
providing a continuous signal path used to determine pipe alignment after installation. Tracer 
wire is not required in installation of sewer mains. 

1.12 VALVE STEM EXTENSION 

A. Valve Stem Extensions shall be installed when the valve-operating nut is more than 1.5m (5') 
below grade. Stem extensions shall be of sufficient length to bring the operating nut to a point 
between 300mm (12”) and 450mm (18”) below the gate well lid. 

1.14 RECYCLED WATER IDENTIFICATION 

A. Facilities installed for the use of recycled water shall be identified with purple color coating, 
identification labels, or signs. 

1.15 CURB IDENTIFICATION MARK FOR SERVICES 

A. The Contractor shall mark the location of all potable water, recycled water and sewer laterals 
at the curb crossing by stamping the face of the curb in 50mm (2”) high letters as described 
below: 

B. Potable water laterals shall be stamped with a letter “W”. 

C. Recycled water laterals shall be stamped with a letter “RW”. 

D. Sewer laterals be stamped with a letter “S”. 

PART 2  MATERIALS 

2.01 TEMPORARY PIPELINES 

A. Temporary piping layout, materials and appurtenances shall be as indicated on the approved 
submittal. 

2.02 FLEXIBLE MECHANICAL PIPE COUPLINGS 

A. Flexible mechanical pipe couplings shall be in accordance with the Approved Materials List 
and as described below: 

B. Steel Couplings shall have middle rings made of steel conforming to ASTM A 36/A 36M, A 
53 (Type E or S), or A 512 having a minimum yield strength of 207 MPa (30,000 psi). 
Follower rings shall be ductile-iron per ASTM A 536, or steel per ASTM A 108, Grade 1018 
or ASTM A 510, Grade 1018. Minimum middle ring length shall be 175 mm (7") for pipe 
sized 150 mm (6") through 600 mm (24"). 

C. Sleeve bolts shall be made of stainless steel per ASTM A193 and shall have a minimum yield 
strength of 276 MPa (40,000 psi), an ultimate yield strength of 414 MPa (60,000 psi), and 
shall conform to AWWA C111. 
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2.03 GROOVED END OR SHOULDERED COUPLINGS FOR DUCTILE IRON OR STEEL PIPE 

A. Grooved end or shouldered couplings shall be in accordance with the Approved Materials 
List and as described below: 

B. Use square-cut shouldered or grooved ends per AWWA C606. Grooved-end couplings shall 
be malleable iron per ASTM A 47, or ductile iron per ASTM A 536. Gaskets shall be per 
ASTM D 2000. 

C. Bolts in exposed service shall conform to ASTM A 183, 69 MPa (10,000 psi) tensile strength. 

2.04 JOINT RESTRAINT SYSTEM 

A. Joint Restraint Systems shall be ductile-iron and shall consist of a split-ring restraint with 
machined (not cast) serrations - on the inside diameter, a back-up ring, and connecting bolts, 
and shall be selected from the Approved Materials List. Splined gaskets, also known as joint 
restraint gaskets, shall be a rubber-ring type with stainless steel locking segments vulcanized 
into the gasket. 

2.05 FIELD TOUCH-UP APPLICATIONS 

A. All surfaces of metallic appurtenances in contact with potable water and not protected from 
corrosion by another system shall be shop-coated by the manufacturer. Appurtenances with 
damaged coatings shall be repaired or replaced as directed by the Engineer. Touch-up of 
damaged surfaces, when allowed by the Engineer, shall be performed in accordance with the 
manufacturer’s recommendations. 

2.06 BOLTS AND NUTS 

A. Bolts and nuts shall be as indicated below and shall be selected from the Approved Materials 
List. 

B. Cadmium-plated, zinc-plated or fluoropolymer coated bolts and nuts shall be used for the 
installation of pipelines up to 500mm (20") diameter and shall be carbon steel conforming to 
ASTM A307, Grade A, unless otherwise indicated on the approved drawings. Bolts shall be 
standard ANSI B1.1, Class A coarse threads. Nuts shall be standard ANSI B1.1, Class 2H 
coarse threads. 

C. Stainless steel bolts and nuts shall be used for the installation of pipelines 600mm (24") 
diameter and larger and for submerged flanges. Bolts and nuts shall be Type 316 stainless 
steel conforming to ASTM A193, Grade B8M for bolts, and Grade 8M for nuts. All bolt 
heads and nuts shall be hexagonal, except where special shapes are required. Bolts shall be of 
such length that not less than 6.4mm (¼") or more than 12.7mm (½") shall project past the 
nut in tightened position.  

2.07 FLANGE GASKET 

A. Flange gaskets shall be full-face, 1/8 inch thick, cloth-inserted rubber sheet or Engineer’s 
approved equal. 
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2.08 POLYETHYLENE ENCASEMENT 

A. Polyethylene encasement shall be as indicated below and shall be selected from the Approved 
Materials List. Polyethylene materials shall be kept out of direct sunlight exposure. 

B. Polyethylene sleeves shall be a minimum 0.305mm (0.012” or 12 mil) thick polyethylene 
plastic in accordance with AWWA C105. 

C. Polyethylene wrap shall be a minimum 0.203mm (0.008” or 8 mil) thick polyethylene plastic 
in accordance with AWWA C105. 

D. Polyethylene wrap and sleeves shall be clear for use with potable water and purple for use 
with recycled water. 

E. Polyethylene or vinyl adhesive tape a minimum of 50mm (2") wide or plastic tie straps shall 
be used to secure polyethylene encasement. 

2.09 WARNING/IDENTIFICATION TAPE 

A. Warning/identification tape shall be as indicated below and in accordance with the Approved 
Materials List. 

B. Tape shall be an inert plastic film (non-metallic) formulated for prolonged underground use 
that will not degrade when exposed to alkalies, acids and other destructive substances 
commonly found in soil. 

C. Tape shall be puncture-resistant and shall have an elongation of two times its original length 
before parting. 

D. Tape shall be colored to identify the type of utility intended for identification. Printed 
message and tape color shall be as follows: 

Printed Message      Tape Color 
Caution: Waterline Buried Below  Blue 
Caution: Recycled Waterline Buried Below   Purple 
Caution: Sewerline Buried Below  Green 
Caution: Cathodic Protection Cable Buried Below  Red 
Caution: Electric Line Buried Below   Red 

Ink used to print messages shall be permanently fixed to tape and shall be black in color 
with message printed continuously throughout. 

E. Tape shall be a minimum of 0.102mm (0.004” or 4mil) thick x 150mm (6") wide with a 
printed message on one side. Tape used with the installation of onsite potable and recycled 
water irrigation systems shall be a minimum of 100mm (4”) wide. 

2.010 TRACER WIRE 

A. Tracer wire shall be as indicated below and shall be selected from the Approved Materials 
List. 
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B. Tracer wire shall be #14 AWG solid copper UF type wire with cross-linked polyethylene 
insulation. The insulation shall be white or yellow in color. 

C. Wire splices (at pipe tees, crosses and laterals) shall be accomplished using a direct bury 
silicone-filled capsule tube with standard wire nut or silicone-filled wire nut connectors of the 
appropriate size selected from the Approved Materials List. 

2.011 VALVE STEM EXTENSIONS 

A. Stem extensions shall be complete with operating nut, location ring, and lower socket to fit 
valve-operating nuts. The configuration of the extension stem socket shall match that of the 
valve it operates. 

B. Stem extensions shall be square fiberglass tubing glued together to make a continuous one-
piece unit used to a maximum length of 2.4m (8'). 

C. Steel stem extensions shall be used where the maximum length of the extension exceeds 2.4m 
(8’) or at the request of the Engineer. Steel stem extensions may be round or square hot-
dipped galvanized steel tubing of solid design (no pinned couplings permitted) with guides. 

2.012 RECYCLED WATER IDENTIFICATION 

A. Materials used to identify pipe and appurtenances used for recycled water and not 
manufactured in purple color. 

PART 3  EXECUTION 

3.01 TEMPORARY PIPELINES 

A. All temporary piping, fittings, and service connections shall be furnished, installed, and 
maintained by the Contractor, and the Contractor shall make connections to a water source 
designated by the Engineer. 

B. All pipe, valves, fittings, hose and connections furnished by the Contractor shall be of good 
quality, clean, and suitable for conveying potable water in the opinion of the Engineer. 

C. The temporary pipe shall be installed in such a manner that it will not present a hazard to 
traffic and will not interfere with access to homes and driveways along its route. 

D. Valves shall be installed at 60m (200’) intervals or as directed by the Engineer. The use of 
pressure reducing valves (PRV) may be required as directed by the Engineer. 

E. The Contractor shall be responsible for disinfecting all pipe, connections, flushing, and 
assisting Utilities Inc. in taking water samples for bacteriological testing in accordance with 
Section 15041. 

F. Following disinfection and acceptance of the temporary pipe as a potable water system, the 
Contractor shall maintain continuous service through the temporary piping to all consumers 
normally served both directly and indirectly by the pipeline.  

GBWC_2024 IRP_Volume 15, Page 32



Proj. 152-0359/8-28-15 02621 - 8 General Piping System and Appurtenances 

G. Upon completion of the work, the Contractor shall remove the temporary piping and 
appurtenances. 

H. If progress in making repairs to the temporary pipeline is inadequate, the Engineer may order 
necessary corrective measures. Corrective measures may consist of directing Utilities Inc. 
personnel or another contractor to complete the work. All costs for corrective measures shall 
be borne by the Contractor. 

3.02 FLEXIBLE MECHANICAL PIPE COUPLINGS 

A. Flexible mechanical-type couplings shall conform to ANSI/AWWA C606, "Standard for 
Grooved and Shouldered Type Joints.” 

B. Flexible mechanical-type couplings of nominal size less than 12 inches shall be used with 
cut-grooved standard IPS pipe and shall be Romac Macro HP two-bolt Extended Range 
Couplers, Signma C153 MJxMJ Couplers, or Engineer’s approved equal.  

C. Bolts, nuts and washers for couplings to be buried shall be cadmium plated, high-strength, 
low-alloy steel meeting the composition requirements of AWWA C111, stainless steel 304 or 
316. All other installations shall have bolts and nuts meeting the requirements of AWWA 
C111.  Type II Service Class 1, zinc-plated bolts, nuts and washers are also acceptable. 

3.03 GROOVED-END OR SHOULDERED COUPLINGS FOR DUCTILE-IRON OR STEEL PIPE 

A. Grooved-end or shouldered couplings shall be installed in accordance with the 
manufacturer’s recommendations and as described below: 

B. Grooved-end or shouldered joint couplings shall be installed per AWWA C606 and the 
manufacturer's recommendations. 

C. Clean loose scale, rust, oil, grease, and dirt from the pipe or fitting groove and touch-up the 
epoxy coating as necessary, allowing time for curing before installing the coupling. 

D. Clean the gasket before installation. Apply a lubricant selected from the Approved Materials 
List to the gasket exterior including lips, pipe ends, and housing interiors. 

E. Fasten the coupling alternately and evenly until the coupling halves are seated. Follow the 
manufacturer’s recommendations for bolt torque using a properly calibrated torque wrench. 

3.04 JOINT RESTRAINT SYSTEM 

A. Joint Restraint Systems shall be installed in accordance with the manufacturers 
recommendations and as described below: 

B. Length of pipe to be restrained on each side of bends, tees, reducers and other fittings shall be 
determined by the Private Engineer or manufacturer of the restraint device. 

C. Split ring restraint shall be installed on the spigot end of pipe, connected to a back-up ring 
which seats behind the bell of the adjoining pipe or fitting. 
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D. Restraint devices can be installed prior to lowering pipe into the trench. 

E. Splined gaskets, also known as joint restraint gaskets, shall be installed in accordance with 
the manufacturer’s recommendations. 

3.05 BOLTS AND NUTS 

A. All bolts and nuts shall be new and unused. 

B. Bolts and nuts shall be cleaned, if needed, by wire brushing and shall be lubricated prior to 
assembly. 

C. Tighten nuts uniformly and progressively. 

D. Buried bolts and nuts shall receive a heavy coat of protective grease coating selected from the 
Approved Materials List prior to being wrapped with polyethylene. 

E. All stainless steel bolts shall be coated with an anti-seize compound selected from the 
Approved Materials List. 

F. Bolts and nuts shall not be reused once tightened. Used bolts and nuts shall be discarded and 
removed from the job. 

3.06 POLYETHYLENE ENCASEMENT 

A. Polyethylene encasement shall completely encase and cover all metal surfaces.  

Pipe: All ductile-iron pipe shall be encased with polyethylene sleeves in accordance with 
Method A described in AWWA C105, or with polyethylene wrap in accordance with 
Method C described in AWWA C105. 

Fittings: Fittings such as tees, bends and reducers shall be encased with polyethylene wrap in 
accordance with AWWA C105. 

Valves: Valves shall have only the stem and operating nut exposed and the wrap shall be 
attached so that valve operation will not disturb the wrapping or break the seal. 

B. Polyethylene sleeves shall be secured with polyethylene or vinyl adhesive tape or plastic tie 
straps at the ends and quarter points along the sleeve in a manner that will hold the sleeve 
securely in place during backfill. Polyethylene wrap shall be secured with polyethylene or 
vinyl adhesive tape in a manner that will hold the wrap securely in place during backfill. 

3.07 WARNING/IDENTIFICATION TAPE 

A. Warning/Identification Tape shall be installed as described below in accordance with the 
Drawings. 

B. Tape shall be placed at the top of the pipe zone 300mm (12") above and centered over the 
utility intended for identification. Tape used with onsite potable and recycled water irrigation 
systems shall be installed at 150mm (6”) above the pipe. 
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C. Tape shall be installed with the printed side up and run continuously along the entire length 
of the utility intended for identification. Tape shall be installed on the main piping and all 
appurtenant laterals, including blowoffs, air valve assemblies, fire hydrants, and services. 
Tape splices shall overlap a minimum of 600mm (24”) for continuous coverage. 

D. Tape shall be installed prior to placement of the Trench Zone Backfill. 

3.08 TRACER WIRE 

A. Tracer wire shall be installed as described below in accordance with the Drawings. 

B. Tracer wire shall be installed with all water and recycled water mains. 

C. Wire shall be placed on the top centerline of the pipeline and shall run continuously along the 
entire length of pipe prior to placement of trench backfill. Wire shall be mechanically and 
electrically continuous throughout the pipeline, including within pipe casings. 

D. Tracer wire shall be secured to the pipe at 1.8m (6') intervals with plastic adhesive tape, duct 
tape or plastic tie straps. The wire may alternately be secured to the pipe by looping the tracer 
wire around itself such that tracer wire remains continuous atop the pipe during backfill 
operations. 

E. Tracer wire access ports shall be installed in accordance with the Drawings within the 
concrete splash pad of all fire hydrants installed as a part of the work. Tracer may terminate 
within meter boxes, blow off boxes, CP test boxes or air valve enclosures only as directed by 
the Engineer at intervals of not more than 305m (1,000'). Locations of all tracer wire access 
ports installed shall be noted on the as-built drawings. 

F. Wire shall extend into the access port and terminate with a coiled 600mm (24") length of 
wire. All tracer wire not located atop pipe shall be installed within a conduit at a minimum 
depth of 600mm (24”) in accordance with the Drawings. 

G. Splices shall be installed only when necessary and shall be made using a wire connector 
selected from the Approved Materials List. 

H. The Contractor shall test tracer wire for electrical continuity in the presence of the Engineer 
prior to the installation of any paving over atop pipelines or appurtenances. Testing shall be 
accomplished using a Progressive Electronics 77M tone generator, or similar device, and a 
testing telephone handset. 

3.09 VALVE STEM EXTENSIONS 

A. Valve Stem Extensions shall be installed when the valve-operating nut is more than 1.5m (5') 
below grade. Stem extensions shall be of sufficient length to bring the operating nut to a point 
between 300mm (12”) and 450mm (18”) below the gate well lid. Valve stem extensions shall 
be installed in accordance with the Drawings. 

3.010 INSTALLATION OF TEMPORARY END CAPS TO MAINTAIN SERVICE 
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A. Before excavating for new mains that are to replace existing pipes or services, it may be 
necessary to install temporary end caps on existing pipes that are later to be abandoned or 
connected to in order to maintain service to customers or fire protection during construction. 
When indicated on the Approved Plans or when directed by the Engineer, Contractor shall 
install such temporary end caps as indicated below and in accordance with the Drawings. 

B. For existing water mains 350mm (14”) or less in diameter, the existing pipe shall be cut 
cleanly and fitted with a rubber-gasketed ductile-iron solid end cap specifically designed for 
the size and type of pipe being temporarily capped. The end cap shall be adequately braced 
with a concrete thrust block poured against undisturbed material or as otherwise required to 
insure that no movement or leakage occurs. 

C. End caps shall be fitted with 50mm (2”) tapped outlets if indicated on the Approved 
Drawings or if directed by the Engineer to provide a temporary 50mm (2”) blowoff or a 
connection to a temporary water source. 

D. Existing pipes 400mm (16”) or larger shall not be fitted with temporary end caps. 

E. Contractor shall maintain the temporary cap throughout the duration of the work and shall 
remove and dispose of all temporary materials used when the final connection has been made 
or when the temporary end cap is no longer required. Contractor shall install concrete plugs 
as described elsewhere within this section if the pipeline on which the end cap was installed 
is to be permanently abandoned. 

3.011 PERMANENT ABANDONMENT OR REMOVAL FROM SERVICE OR EXISTING 
FACILITIES 

A. Permanent abandonment or removal from service of existing mains, appurtenances or water 
services shown on the Approved Plans or as called for by the Engineer shall be as indicated 
below and in accordance with the Drawings. All materials removed during construction 
operations shall be salvaged or disposed of in accordance with this Section. Permanent 
abandonment or removal from service of existing mains, appurtenances or water services 
shown on the Approved Plans shall be considered to include the complete removal of fittings 
such as tees, wyes, or tapping saddles that connect the pipeline(s) to be abandoned to source 
pipelines unless specifically shown otherwise on the Approved Plans. Segments of source 
pipelines so removed shall be replaced with straight pipe and appropriate couplings selected 
from the Approved Materials List or as directed by the Engineer. 

B. Abandonment in place: 

1. Existing pipe 100mm (4”) and smaller shall have a short sections of pipe removed and 
pipe ends encased in concrete at intervals of 60m (200’). 

2. Existing pipe 150mm (6”) through 350mm (14”) shall be cut and plugged with concrete 
or shall be pressure-grouted at intervals of 60m (200’). 

3. When existing pipe 350mm (14”) or less is cut and plugged, or when a section is 
removed and the pipe ends are encased in concrete, a single excavation shall be 
performed to plug all exposed ends created by cutting the pipeline. The act of excavating 
and plugging all exposed ends is considered as a single “cut-and-plug.” 
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4. Existing pipe 400mm (16”) and larger shall be entirely filled by pressure-grouting or by 
blown sand. 

5. Ends of all pipe segments to be abandoned shall be filled with concrete in accordance 
with the Drawings. 

6. All valves shall be turned to the closed position. 

7. Gate wells shall be cut 600mm (24”) below grade and filled with concrete or removed 
and replaced with compacted backfill. 

8. Water service corporation stops shall be closed. Meter boxes and curb stops shall be 
removed. 

9. Water services to be abandoned that are connected to pipelines that will remain in service 
shall be abandoned in-place in accordance with the Drawings. 

10. Sewer laterals shall be cut and plugged with concrete at the main as directed by the 
Engineer for the specific circumstance and material type identified. 

11. Sewer manholes shall have the cover and frame, concrete ring, grade rings and cone 
section removed. Inlet and outlet piping shall be plugged with concrete, manhole void 
shall be filled with sand, and a 300mm (12") thick, reinforced concrete slab shall be 
poured over the top of remaining manhole. The Contractor shall backfill hole to ground 
surface with compacted select fill. 

C. Removal by excavation: 

1. Existing pipe and appurtenances shall be removed from the ground as indicated on the 
Approved Plans or as directed by the Engineer. All materials removed during 
construction operations shall be salvaged or disposed of in accordance with this Section. 

2. Contractor shall provide measures that allow for the removal of existing sewer mains and 
appurtenances with no leakage of raw sewage. Transportation of sewer mains and 
appurtenances removed from service shall be in waterproof trucks to prevent raw sewage 
from leaking on public streets. 

3. Removal of asbestos-cement pipe (ACP) and sewer mains and appurtenances shall be in 
accordance with all applicable State and Federal requirements. 

4. Backfill, compaction, and surface repair of all excavations for removal of pipe and 
appurtenances shall be made in accordance with the Approved Plans, Section 02225 of 
the Standard Specifications, and the Drawings. 

3.012 SALVAGE 

A. When the Contractor is required to remove existing pipe and appurtenances, or portions 
thereof, from the ground, such materials may, at the discretion of the Engineer, be considered 
salvage. All materials identified as salvage are considered property of Utilities Inc.  
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B. The Contractor shall remove and temporarily stockpile all materials identified as salvage in a 
safe location that will not disrupt traffic or shall deliver salvage to the Utilities Inc.'s Field 
Operations Yard as directed by the Engineer. 

C. The Contractor shall legally dispose of all other materials in an appropriate manner. Disposal 
is the responsibility of the Contractor. Obtain concurrence from the agency having disposal 
jurisdiction with respect to disposal sites and transportation methods. 

3.013 RECONNECTIONS 

A. The Contractor may encounter unused service laterals or appurtenant piping connected to an 
existing pipeline being replaced. Laterals and appurtenance piping that will not be connected 
to the new pipeline shall be abandoned as described above. 

B. Existing service laterals or appurtenances shall be connected to new pipelines as shown on 
the Approved Plans or as directed by the Engineer in accordance with the Drawings. 

3.014 DISPOSAL 

F. All materials removed during construction operations and not identified by the Engineer, as 
salvage shall be legally disposed of in accordance with all applicable Local, State, and 
Federal requirements. 

B. Disposal of Asbestos-Cement Pipe requires special handling and attention, including but not 
limited to, encapsulation within airtight packaging, submittal of certification letters and/or 
waste profile statements, and the use of a NV-OSHA registered asbestos abatement contractor 
to transport and dispose of such wastes. Utilities Inc. shall be provided with copies of all 
applicable documentation regarding the transportation and disposal of Asbestos-Cement pipe. 
Contractor shall comply with all applicable regulations and all requirements of the disposal 
site. Contractor is responsible for all costs associated with disposal of materials, specifically 
including any materials that may contain asbestos. 

END OF SECTION 

GBWC_2024 IRP_Volume 15, Page 38



SECTION 02625  

PRESSURE PIPE, VALVES AND FITTINGS  

PART 1  GENERAL 

1.01 SUMMARY 

A. Furnish all materials, equipment and services required for a complete installation of ductile 
iron pipe as specified and shown 

1.02 REFERENCES 

A. ANSI/AWWA C15l/A21.5l - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-
Lined Molds for Water and Other Liquids. 

B. ANSI/AWWA C104/A21.4- Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for 
Water. 

C. ANSI/AWWA C111/A21.11- Cement-Mortar Lining for Ductile-Iron and Gray-Iron Pressure 
Pipe and Fittings. 

D. ANSI/AWWA C115/A21.15 - Flanged Ductile-Iron and Gray-Iron Pipe with Threaded 
Flanges. 

E. ANSI/AWWA C110/A21.10- Ductile-Iron and Gray-Iron Fittings, 3 inch through 46 inch, for 
Water and Other Liquids. 

F. ANSI/AWWA C153/A21.53 - Ductile-Iron Compact Fittings, 3 inch through 12 inch, for 
Water and Other Liquids. 

G. ANSI/AWWA C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances. 

H. ANSI/AWWA C111/A21.11 - Mechanical Joint Retainer Glands 

I. ANSI/AWWA C151/A21.57 - Mechanical Joint Pipe Centrifugally cast in metal molds. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. SECTION 02675  PRESSURE AND LEAKAGE TESTING 
B. SECTION 02225 TRENCH EXCAVATION AND BACKFILL 
C. SECTION 02621  GENERAL PIPING SYSTEM AND APPURTENANCES 

1.04 SUBMITTALS 

A. Shop Drawings:  Submit Shop Drawings in accordance with the requirements in Section 
01300. 

B. Submit hydrostatic test reports. 
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1.05 QUALITY ASSURANCE 

A. Certifications: Furnish certified affidavit of compliance for all pipe and other products or 
materials furnished under this Section. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. All materials shall be new and of current manufacture, and in accordance to the standards 
specified herein. 

2.02 POLYVINYL CHLORIDE (PVC) WATER PIPE 

A. Water pipe shall AWWA C900, Class 150 PVC, for pipe 12 inch and under and AWWA 
C905 Class 150 PVC for pipe greater than 12 inches, unless other pressure class is indicated 
on the drawings.  

B. PVC pipe and fittings shall be manufactured from Type 1, Grade 1 “normal Impact PVC, 
Maximum Chemical Resistance Grade” as specified in ASTM D1784.  Pipe dimensions shall 
be as specified in ASTM D1785.  Fitting dimensions shall be as specified in ASTM D2466 
and D2467. 

C. PVC JOINTS 
1. Joints for PVC pipe shall be the push-on type and the joints and gasket materials shall 

meet the requirements of AWWA C900. 

2. Where fittings are required, use ductile iron push-on or mechanical joint fittings.  
Restrained type fittings for PVC shall be ductile iron MJ with a split ring restraining 
clamp or special PVC restrained fittings or locking bell joints. 

Acceptable restrained joint fittings are manufactured by EBAA Iron, Uni-Flange, and Smith-Blair, Inc. 

2.03 HDPE PRESSURE PIPE 

A. High-Density Polyethylene (HDPE) pipe shall conform to AWWA C901 and ASTM D 3350 
designation PE-4710. The pipe shall have a minimum pressure rating of 100 pounds per 
square inch.   

B. The diameter and standard dimension ratio (DR) for the piping shall be as shown on the 
Drawings. 

C. The pipe shall be homogeneous throughout and free of visible cracks, holes, foreign inclusions 
or other injurious defects. It shall be uniform in color, opacity, density, and other physical 
properties. 

D. HDPE pipe shall have an ASTM D-3350 material Cell Classification of no less than 335434C. 

E. All pipe shall comply with ASTM F714. 
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F. The polyethylene compound shall contain a minimum of 2 percent carbon black to withstand 
outdoor exposure without loss of properties. The polyethylene compound shall have a 
minimum resistance of 5,000 hours when tested for environmental stress crack in accordance 
with requirements of ASTM 1693. 

G. Pipes and fittings shall be homogenous throughout and free of visible cracks, holes (other than 
intentional manufactured perforations), foreign inclusions, or other deleterious effects, and 
shall be uniform in color, density, melt index, and other physical properties. 

H. Fittings at the ends of pipes shall consist of polyethylene unless indicated otherwise on the 
Drawings. Fittings supplied by manufacturers other than the supplier of the pipe shall not be 
permitted without the approval of the Engineer. HDPE fittings shall be in accordance with 
ASTM D3261. 

I. The pipe shall be marked at five foot intervals with a coded number which identifies the 
manufacturer, SDR size, PPI rating, manufacturing standard reference and production code 
from which data and place of manufacturer can be determined. 

J. When HDPE pipe is connected to ductile iron pipe, a flange adapter shall be used. A flange-
coupling adapter shall be used on the ductile iron pipe. HDPE flange adapters shall be 
manufactured by the same manufacturer as the pipe using the same resin as the pipe. Each 
flange adapter shall be furnished with a ductile iron convoluted back-up ring drilled to match 
the standard ANSI bolt pattern for the nominal diameter of pipe used. 

K. Connection of the pipe and fittings shall be performed by the thermal butt fusion system. 
HDPE pipe lengths, fittings, and flange adapter connections to be fused shall be of the same 
type, grade and class of polyethylene compound and supplied by the same raw material 
supplier.  

L. Pipe and fittings bonded per this specification shall satisfy the requirements of ASME B31.3, 
latest edition, for pressure piping applications. 

2.04 STEEL PIPE AND FITTINGS 

Steel pipe shall be standard weight pipe conforming to ASTM A53 and shall be epoxy coated and 
lined meeting NSF 61 standards.  Fittings for steel pipe shell be 150 lb. malleable iron conforming to 
ANSI B16.3 and shall be epoxy coated and lined meeting NSF 61 standards.  Lines shall be fitted with 
sufficient unions to facilitate removal of all valves and appurtenances.   

2.05 DUCTILE IRON PIPE 

A. Unless otherwise specified or shown on the drawings, ductile iron pipe shall be Class 52 and 
shall conform to ANSI/AWWA C151/A21.51. 

B. Ductile iron pipe shall be cement mortar lined in accordance with ANSI/AWWA C104/A21.4, 
except as modified herein. 

1. The thickness of the cement mortar lining shall not be less than 1/8 inch for 4 inch through 
12 inch diameter pipe; and 3/16 inch for 14 inch through 24 inch diameter pipe. 
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2. All ductile iron pipe shall be provided with an 8 mil polyethylene or other suitable 
permeable bulkhead on the ends of the pipe and all special openings. 

C. Ductile iron pipe installed below grade shall employ either mechanical joints or push-on joints 
conforming to ANSI/AWWA C111/A21.11 unless otherwise specified. 

D. Ductile iron pipe installed above grade shall employ flanged joints conforming to 
ANSI/AWWA C115/A21.l5. 

E. Ductile-iron pipe and appurtenant components and materials shall be selected from the 
Approved Materials List in accordance with the Drawings. 

F. Ductile iron pipe having push-on, mechanical, or plain end connections shall be furnished 
within the following classes: 

Pipe Diameter  Minimum Pressure Class  Minimum Thickness Class 

Under 6-inch  350         52 
6 to 16-inch  350         50 
20 to 24-inch  300         50 
30 to 36-inch  250         50 
42 to 60-inch  200          50 

G. Minimum thickness class for pipe having threaded flanges or threaded shoulders shall be Class 
53. 

H. Minimum thickness class for pipe having grooved end joints shall be as shown in the 
following table unless otherwise noted on the approved Drawings: 

       Pipe and Fitting Size 
(Diameter, in.)   Wall Thickness per AWWA C606 

16 and smaller   Class 53 
20  Class 54 
24  Class 56 

A. GASKETS 

1. Mechanical joint rubber gasket configuration and materials shall comply with AWWA 
C111 and shall be in accordance with the applicable joint type and pressure rating of the 
piping system. 

2. Flange gaskets shall be 3.2mm (1/8") thick acrylic or aramid fibers bound with nitrile for 
all sizes of pipe. Gaskets shall be full-face type with pre-punched holes.  

3. Push-on joint rubber gaskets shall be per AWWA C111. 

4. If organic solvents or petroleum products are encountered during the course of the work, 
alternate gasket materials or joint treatment may be required by the Engineer. 
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I. FITTINGS 

Unless otherwise specified or shown on the Drawings, all fittings to be used with ductile iron 
pipe shall conform to the quality and wall thickness specified in ANSI/AWWA C1l0/A21.10 
or as specified in AWWA C153/A21.53. 

1. All gray-iron and ductile iron fittings shall be lined with cement mortar in accordance with 
ANSI/AWWA C104/A21.4. 

2. All fittings and joint connections shall be thoroughly cleaned and coated or wrapped in 
accordance with AWWA C105. 

3. All ductile iron mechanical joint fittings shall incorporate retainer glands, manufactured to 
a minimum ductile 60-40-12 grade for joint restraint.  Set screws are to be manufactured 
from AISI 4140 steel case and core hardened un-plated.  Set screws are to have knurled 
and cupped points.  Drilling for set screws is to be AT a 10-degree angle.  Screws for 3"-
12" pipe are to have breakable automatic torque caps.   

J. ACCESSORIES 

1. Rubber gaskets for the sealing of joints on ductile iron pipe shall conform to 
ANSI/AWWA C111.A21.11. 

2. Cement for mortar lining shall conform to the ANSI/AWWA C104.A21.4 and shall be 
Type II or Type V. A fly ash or pozzolan shall not be used as a cement replacement. 

3. Water for cement mortar shall be potable water, clean and free from organic matter, strong 
alkalis, vegetable matter and other impurities. 

K. SOURCE QUALITY CONTROL 

1. Testing:  All pipe shall be subject to a hydrostatic pressure test at the manufacturer's plant. 

2. Inspection of Materials: All pipe and fittings shall be true, circular, and concentric with 
the barrel of the pipe cut off on a plane at right angles to the longitudinal axis of the pipe. 

3. Interior: All pipe and fittings shall have smooth interiors and shall be free from injurious 
cracks, checks, blisters, broken extremities, and other imperfections. 

2.06 VALVES 

A. Gate Valves, 2 inch to 14 inch 

1. Provide gate valves equal to Mueller 2360 Series conforming to AWWA C509, minimum 
150 psig working pressure (unless indicated otherwise on the plans), resilient seated 
wedge, non-rising stem, O-ring packing, 2 inch square operator nut for buried service.  
Left hand opening, counter clockwise. 
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2. Factory applied minimum 6 mils dry film thickness, epoxy coating on all interior and
exterior ferrous surfaces.  Epoxy coating per AWWA C550.

3. Valves 2 inch and smaller

a. Ball valve.  Threaded bronze body chrome plate brass ball glass filled Teflon seats
with standard port.  Rated for 150 psi minimum working pressure.  Valves mounted in
air lines shall be suitable for 225° F.

b. Gate valve.  Threaded all bronze, double disk, non-rising stem.  Rated for 150 psi
minimum working pressure.

B. Butterfly Valves: 

1. General:  Butterfly valves shall be of the tight closing, rubber seated type and fully comply
with the latest revision of AWWA Standard C504, Class as required, and NSF61 where
applicable.  Valves shall be bubble-tight at rated pressure class in either direction, and
shall be satisfactory for applications, involving throttling service and for applications
requiring valve actuation after long periods of inactivity.  Valve discs shall rotate 90° from
the full open position to the tight shut position.  Regardless of valve size, angular
disposition of disc can be up to 1” off center without leakage.

2. Actuator:  Provide hand lever actuator for valves 3 inch to 10 inch and hand wheel
operator for valves 12 inch and larger.  Provide 2 inch square operator nut and valve box
for buried service.

3. Blower Air Discharge:  Provide seat and seal materials suitable for a minimum of 225° F
for valve application on the blower air discharge.

4. Quality:  Provide valves equal to Mueller Lineseal III (Class 150B) butterfly valves.

C. Eccentric Plug Valves: 

Provide DeZURIK, or equal, Eccentric Plug Valves conforming to AWWA C517, AWWA 
C111, ANSI B16.1 and/or ANSI B16.5 as appropriate for Eccentric Plug Valves.   

Flanged valves shall conform to the 125 lb standard unless otherwise shown.  Valves shall be 
operated by lever or gear operator unless otherwise shown.    Equip valves less than 6 inch 
with a manual lever actuator.  Valves 6 inch and larger shall be equipped with gear operators, 
lubricated and sealed to prevent entry of dirt and water into the operator.  All shaft bearings 
shall be furnished with permanently lubricated bearing surfaces.  The operator shall clearly 
indicate valve position.  Valves 4 inch and larger shall be epoxy coated in the water passages. 

D. Rubber-Flapper Swing Check Valves: A shop drawing submittal is required. 

1. Sewage Applications:  APCO Series 100R Model 104P3
2. Water Applications:  APCO Series 100SR Check Valves
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3. Rubber-flapper swing check valves shall have a heavily constructed ductile-iron body and 
cover. The body shall be long pattern design (not wafer), with integrally cast-on end 
flanges.  

4. Flapper shall be captured between the body and the body cover in a manner to permit the 
flapper to flex from closed to full open position during flow through the valve. Flapper 
shall be easily removed without need to remove valve from line. Check valves shall have 
full pipe size flow area. Seating surface shall be on a 45° angle requiring the flapper to 
travel only 35° from closed to full open position, for minimum head loss and non-slam 
closure.  

5. The rubber flapper shall be high-strength coated fabric, coated both sides with 70 DURO, 
which creates an elastic spring effect, molded internally, to assist the flapper to close 
against a slight head to prevent slamming. When essential to create backflow through the 
check valve, provide an external backflow device, where specified. 

2.07 SERVICE SADDLE CLAMP AND CORPORATION STOPS 

A. Service Saddle Clamp.  Service saddle clamp shall be a brass, or epoxy coated steel saddle 
with stainless steel double strap as manufactured by Ford or an approved equal.  Provide CC 
Type for services of one (1) inch or smaller to provide IPT Type for services larger than one 
(1) inch.  Provide clamp gasket suitable for use with potable water.  Provide minimum 
working pressure of 150 psig. 

B. Corporation Stops.  Bronze alloy body with threaded and/or compression type connections 
suitable for service intended.  Provide minimum working pressure of 150 psig.     

2.08 VALVE BOX AND EXTENSION 

A. Valve Box. Valve boxes shall be two (2) pieces or three (3) piece, depending on the 
manufacturer's recommendations.  Valve boxes shall be the slide-type with a minimum 5-1/4 
inch diameter shaft.  Valve boxes including upper part, lower part, extensions and lids shall be 
cast iron 24/36 Ty 564A EQ slip type heave valve box or equal.  The valve box shall be 
specifically designed for the type of valve on which it is used.  The valve box shall be of 
proper length for the depth of cover.  The word "Water" or “Sewer,” as appropriate shall be 
cast into the top of the lid.  

B. Extension. Provide extension stem for operating nut greater than 5 Feet below surface.   

2.09 FLEXIBLE COUPLINGS  

A. Straight type flexible couplings for joining plain end PVC and ductile iron pipe shall be 
Rockwell No. 431, Dresser Style 153, or equal. 

B. Straight type flexible coupling for joining plain end steel pipe shall be Rockwell No. 411 or 
Dresser Style 38, or equal. 

C. Transition-type flexible coupling for joining plain end pipe of different outside diameter shall 
be Rockwell No. 433 or No. 415, or Dresser Style 162, or equal. 
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D. Flexible pump connectors.  Provide and install rubber expansion joints as shown on the plans. 
 Expansion joints shall be of the arched type.  Coupling shall be by means of flanges.  Restrain 
pump discharge connections.  Provide Metraflex style 100 single arch, Mercer, American 
Rubber or an approved equal. 

2.010 FLANGED ADAPTERS 

The flanged coupling adapters (FCA) shall combine a flexible coupling with a flange to create a 
compact, flexible fitting to connect plain end pipe to sewage valves using a 150 pound ANSI template. 

All steel FCA’s shall be coated with a protective coating consisting of fusion bonded epoxy in 
accordance with AWWA C213, or approved equal.  Flanged coupling adapters shall be Rockwell No. 
912 or 913, or Dresser Style 127 or 128, or an approved equal. 

PART 3  EXECUTION 

3.01 BURIED PIPE 

Conform to Section 02225 Trench Excavation and Backfill and Section 02621 General Piping system 
and Appurtenances for all buried pipe. 

3.02 HDPE PIPE INSTALLATION 

A. HDPE to HDPE connections shall be made by thermal butt fusion, in accordance with ASTM 
D2657. Fusion jointing shall utilize a pipe manufacturer approved fusion machine operated by 
experienced and qualified personnel. The CONTRACTOR shall provide three copies of a 
"Heat Fusion Qualification Guide," published by the HDPE manufacturer that provides criteria 
for inspection of thermal fusion joints. The guide shall include criteria for operator training 
requirements and experience; visual inspection criteria (including photographs) for both intact 
thermal fusion joints and sample strips cut for thermal fusion joints. The thermal fusion 
machine operator shall perform a minimum of three test joints in the presence of the 
ENGINEER. The test joints will be examined from both exterior appearances and from 
appearance of the joint cross section once the samples have been cut into strips. 

B. Bolted HDPE to HDPE connections shall include a polyethylene flange adapter (stub end) butt 
fused to the pipe, a backup flange ring, bolts, nuts and a gasket. Flange rings shall be Standard 
Steel ring Flanges, Class D, in accordance with AWWA C207. High strength bolts, nuts, 
washers and gaskets shall be in conformance with AWWA C207, Appendix A. Flange rings, 
bolts, nuts and washers shall be hot dip galvanized after fabrication per ASTM A153 and 
A386. Gasket dimensions and bolt lengths shall be per pipe manufacturer's recommendations. 

3.03 DUCTILE IRON PIPE INSTALLATION 

A. Install ductile iron pipe in accordance with ANSI/AWWA C600, and the manufacturer's 
recommendations except as otherwise specified or shown. 

B. All damaged or defective ductile iron pipe and appurtenances shall be rejected and removed 
from the job site. 
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C. Trenches shall be in a reasonably dry condition when the pipe is laid. 

1. Employ dewatering methods as required to maintain the trench in a reasonably dry 
condition. 

2. Provide necessary facilities for lowering and properly placing the pipe sections in the 
trench without damage. 

3. The pipe shall be laid carefully to the lines and grades, or to the minimum depths shown, 
and the sections shall be closely jointed to form a smooth flow line. 

D. The following minimum covers shall be maintained unless otherwise shown: 

1. A minimum of 36 inches of cover shall be maintained over pipe 4 inches through 24 
inches in diameter where there is not an established street grade. 

E. The maximum allowable joint deflection for push-on type joint and mechanical-joint pipe 
shall be as follows: 

Push-on Type Joint 

PIPE SIZE DEFLECTION 
ANGLE 

MAXIMUM OFFSET 
(INCHES) 

 RADIUS OF CURVE 
(FEET) 

18FT 
LENGTH 

20FT 
LENGTH 

18FT  
LENGTH 

20FT 
LENGTH 

4" through 12" 2.5 9 10 415 460 

14" through 24" 1.5 6 6 690 765 

Mechanical-Joint Pipe 

PIPE SIZE DEFLECTION 
ANGLE 

MAXIMUM OFFSET 
(INCHES) 

 RADIUS OF CURVE 
(FEET) 

18FT 
LENGTH 

20FT 
LENGTH 

18FT  
LENGTH 

20FT 
LENGTH 

4" 4.0 15 17 260 290 

6" 3.5 15 15 295 330 

8" through 12" 2.5 9 10 415 460 

14" through 24" 1.5 6 6 690 765 

END OF SECTION 
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SECTION 02675 

PRESSURE AND LEAKAGE TESTING 

PART 1  GENERAL 

1.01 SUMMARY 

A. Furnish all equipment labor and materials required for testing the potable water main pipeline. 

1. Water for testing will be provided, in limited quantities, by the OWNER. 

2. Testing shall be performed concurrent with installation.  Do not install more than 1,000 
feet of pipe without being tested, unless approved by the Engineer. 

1.02 CONTRACTOR SUBMITTALS 

A. Submit proposed testing schedule for review and approval by the Engineer, at least 3 days 
prior to testing. 

B. Proposed plans for water conveyance, control and disposal shall also be submitted in writing. 

1.03 REFERENCES 

A. AWWA C600, Section 5.2 – Hydrostatic Testing 

PART 2  PRODUCTS 

2.01 EQUIPMENT 

A. Furnish  the  pump,  pipe  connections,  and  all  necessary  apparatus  for  the pressure and 
leakage tests including gauges and metering devices.   Excavate, backfill, and furnish all 
necessary assistance for conducting the tests. 

PART 3  EXECUTION 

3.01 GENERAL 

A. Leakage Tests must be in accordance with ASTM C969 and C1244. Leakage test are required 
for all gravity lines. Perform hydrostatic pressure tests in accordance with AWWA C600, 
Section 5.2 - Hydrostatic Testing after the pipe or section of pipe has been laid, thrust blocking 
cured (min. 5 days), and the trench is completely or partially backfilled. Where practical, 
testing shall be performed fully isolated from the active distribution system. 

B. Valves shall not be operated in either direction at a differential pressure exceeding the rated 
valve working pressure. A test pressure greater than the rated valve working pressure can 
result in trapped test pressure between the gates of a double-disc gate valve. For tests 
exceeding the rated valve working pressure, the test setup should include a provision, 
independent of the valve, to reduce the line pressure to the rated valve working pressure on 
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completion of the test. The valve can then be opened enough to equalize the trapped pressure 
with the line pressure, or the valve can be fully opened if desired. 

C. Water for testing will be furnished in limited quantities by the OWNER; however, the 
Contractor shall make all necessary provisions for conveying the water from the OWNER 
designated source to the points of use. 

1. Testing operations shall be performed in the presence of the Engineer. 

3.02 FILLING AND TESTING 

A. The hydrostatic test shall be made by closing valves when available, or by placing temporary 
bulkheads in the pipe and filling the lines slowly with water. 

1. Care shall be used to see that all air relief valves are open during filling. 

2. After the pipeline, or section thereof, has been completely filled, it shall be allowed to 
stand under a slight pressure for a sufficient length of time to allow the escape of air from 
any air pockets, but not less than 24 hours. 

3. During this period, bulkheads, valves and connections shall be examined for leaks. If any 
are found, these shall be stopped or in case of leakage through valves or bulkheads, 
provision shall be made for measuring such leakage during the test. 

4. After the pipe has been filled, a hydrostatic pressure of at least 1.5 times the working 
pressure at the point of testing shall be applied. 

5. Pressure at the lowest point in the pipe shall be 125 percent of the design pressure of the 
pipeline being tested as shown on the Plans.   

6. The test pressure shall not vary by more than +-5 psi (34.5 kPa) for the duration of the 
test. 

7. The hydrostatic test shall consist of holding the test pressure on each section of the 
pipelines for a period of at least 2 hours. 

8. The water necessary to maintain the pressures shall be measured through a meter or by 
other means satisfactory to the Engineer. 

9. Contractor shall attach a tapping sleeve and valve assembly to the main, and pressure test 
the assembly prior to making the tap. The required test pressure shall be determined in the 
same manner as for pipe. The test is acceptable if there is no pressure drop in 15 minutes 
at test pressure. 

10. All exposed pipe, fittings, valves, hydrants, and joints shall be examined carefully during 
the test. Any damage or defective pipe, fittings, valves, hydrants, or joints that are 
discovered following the pressure test shall be repaired or replaced with sound material, 
and the test shall be repeated until satisfactory results are obtained. 
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11. The leakage shall be considered the amount of water entering the pipe during the test, less
the measured leakage through valves and bulkheads.

12. No pipe installation will be accepted if the leakage is greater than that determined by the
following equation:

200,133

PSD
L =

Where: 
L = allowable leakage, in gallons per hour 
S = length of pipe tested, in feet 
D = nominal inner diameter of the pipe, in inches 
P = average test pressure during the leakage test, in pounds per square inch 
(gauge)  

13. Any noticeable leaks shall be stopped and any defective pipe or equipment shall be
replaced with new pipe or equipment until the leakage is reduced to permissible limits.

14. Each pipeline valve shall be tested in the closed position with the test pressure maintained
on one side and zero pressure on the other side.

a. Each valve thus tested shall be drip tight.

B. The hydrostatic test procedure for HDPE Pipe shall consist of two (2) steps: the initial 
expansion phase and the test period. In order to accommodate the initial expansion of the pipe 
under test, sufficient make-up water shall be added to the system at hourly intervals for three 
hours to return to the test pressure. The test period begins after the final addition of make-up 
water in the expansion phase of the test procedure. The test period is three (3) hours. After this 
test period, a measured amount of make-up water shall be added to return to test pressure. The 
amount of make-up water shall not exceed the allowable expansion in U.S. gallons shown in 
the following table: 

THREE HOUR TEST 

Nominal Pipe Size 
(Inches) 

Allowance for Expansion 
(U.S. Gal. Per 100 feet of pipe) 

6 0.9 
8 1.5 

10 2.1 
12 3.4
16 5.0 
18 6.5 

Under no circumstances shall the total test procedure exceed eight hours at 1.5 times the pipe 
pressure rating. If the test is not completed within eight hours, the test section shall not be re-
tested for eight more hours. Repair and re-testing shall continue until a passing test is obtained. 

END OF SECTION 
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SECTION 02680 

WATER MAIN DISINFECTION 

PART 1  GENERAL 

1.01 SUMMARY 

A. Description of the Work 

1. The work to be performed in accordance with this section includes all work associated 
with installation of the waterline including valves and fittings. 

2. The work shall include the furnishing of all labor, tools, equipment, materials and 
performing all operations required to provide a complete item in accordance with the 
project Plans and these specifications. 

a. Related Work Specified Elsewhere 

Trench Excavation and Backfill .......................... Section 02225 
Ductile Iron Pipe .................................................. Section 02620 
PVC Pipe ............................................................. Section 02630 

B. Quality Assurance 

1. Reference Test Standards and Specifications 

AWWA C651 Standard for Disinfecting Water Mains (Includes addendum C651)

PART 2  MATERIALS 

NOT USED 

PART 3  EXECUTION 

3.01 CONNECTION TO EXISTING MAINS 

A. Expose existing pipe to be connected and verify location, size, and type prior to constructing 
new mainline.   

1. The locations, sizes and depths of existing mains indicated on the Plans are approximate 
only.   

2. Coordinate connection to existing main with Owner at least forty-eight (48) hours in 
advance.   

3. The Owner cannot guarantee a complete shut down on existing valves. 
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B. When shutdown of an existing water main is necessary in order to connect to the new lines, 
make application and pay the required charges to the Owner.   

1. The Contractor's representative, the project inspector, and plant operation personnel shall 
meet to establish the time and procedures to ensure that the shutdown will be for the 
shortest possible time.   

2. It may be necessary to schedule the shutdown before or after normal working hours in 
order to minimize the inconvenience to some customers.   

3. The water supply to some customers, such as hospitals, cannot be shut off at any time.  
Provisions to furnish a continuous supply of water to such establishments will be 
required. 

C. After the procedures and the time for a shutdown are agreed upon, it shall be the Contractor's 
responsibility to notify all customers that the water will be turned off.   

1. When possible, notify customers twenty-four (24) hours in advance and in no case, 
except in emergency, shall notification be less than thirty (30) minutes.   

2. Notification shall be in writing, giving the reason for the shutdown and the time and 
duration the water service will be shut off.   

3. The Contractor shall limit the disruption of water service to six (6) hours or less for each 
dwelling unit.   

4. The Contractor shall provide temporary water service to any customer whose service is to 
be interrupted for more than six (6) hours.   

5. Temporary service and notification is incidental to the laying of the new pipeline.   

6. No separate payment shall be made for this item. 

3.02 TRANSFER OF SERVICE 

A. The Contractor shall coordinate with the Owner the new pipelines’ schedule for disinfections, 
connections to existing, and completion of connections to the existing system.   

1. The Contractor’s schedule of construction activities shall be reviewed by the Engineer 
and Owner prior to commencement of such activities.   

2. No connections for service to the new water line shall be made until the new line has 
been both pressure tested and tested for bacterial contamination. 

3.03 DISINFECTING WATER LINES 

A. All water lines shall be disinfected in accordance with AWWA C651. 

1. Pipe Placement.   
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a. Keep the interior of the pipe and fittings free from dirt, trench water and foreign 
materials at all times.   

b. At the end of each work day, plug or cap open pipe end to prevent entry of dirt or 
trench water.    

c. Clean and swab interior surfaces that become contaminated, with 0.005 to 0.01 
percent chlorine solution. 

2. Joint Lubricant.   

a. Do not use material capable of supporting prolific growth of microorganisms for 
sealing joints.   

b. Lubricant shall be suitable for use with potable water.   

c. Handle lubricant in a manner that will avoid contamination. 

3. Preliminary Flushing.   

a. Flush all mains 12 inches and smaller prior to chlorination and after the pressure test, 
except when using the tablet method of chlorination.   

b. Install service saddle clamps and corp stops at high points and disinfections points.   

c. Leave service saddles and corp stops exposed until testing is complete.   

d. Leave saddle clamps and corp stops on the main line upon completion.   

e. Check operation of all valves after flushing.   

f. Replace damaged or defective materials. 

B. Methods of Chlorination 

AWWA C651.  Use any of the following methods: 

1. Tablet Method, Continuous Feed Method, or Slug Method. 

a. Retention Period.   

1.) Retain chlorinated water in the pipe long enough to destroy all non spore-forming 
bacteria, but not less than twenty-four (24) hours.   

2.) Minimum chlorine residual at the extreme end of the line shall be no less than ten 
(10) ppm at the end of the retention period. 

b. Chlorinating Valves and Hydrants.   
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1.) Operate all valves, hydrants, and appurtenances while chlorinating to ensure 
complete disinfections. 

c. Final Flushing.

1.) Following chlorination, flush chlorinated water from the line at its extremities
until the water through its length is comparable in quality to the water served to 
the public by the existing system. 

d. Disposal of Heavily Chlorinated Water.

1.) Inspect the environment to which the chlorinated water is to be discharged.

2.) Apply a reducing agent to chlorinated water if required.

3.) Contact Federal, state and local regulatory agencies to determine special
provisions for chlorinated water disposal. 

C. Disinfections Procedures When Cutting into or Repairing Existing Mains – AWWA C651. 

1. The following procedures apply to mainline replacements or repairs one hundred (100)
feet in length or less.  After the appropriate procedures have been completed, the main
may be returned to service prior to completion of bacteriological testing in order to
minimize the time customers are out of water.

a. Trench Treatment.

1.) When an old main is opened, either by accident or by design, the excavation will
likely be wet and may be badly contaminated.   

2.) Apply liberal quantities of hypochlorite in granular or liquid form to open trench 
areas to lessen the danger from such pollution. 

b. Swabbing with Hypochlorite Solution.

1.) The interiors of all pipe and fittings (particularly couplings and sleeves) used in
making the repair shall be swabbed or sprayed with a 1-percent hypo chlorite 
solution before they are installed. 

c. Flushing.

1.) If valve and hydrant locations permit, flush toward the work location from both
directions.   

2.) Flushing shall be started as soon as the repairs are completed and shall be 
continued until discolored water is eliminated. 

D. Sampling and Testing 
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1. Sampling and Bacteriological testing shall be performed in accordance with AWWA 
C651, which requires two samples, taken twenty-four (24) hours apart, for each 1,200 
feet of water main.   

2. In addition, more samples must be taken at the ends of line sections.   

3. The Contractor shall include all the cost of sampling, shipping, and testing in his Bid, and 
no separate payment will be made for the testing. 

END OF SECTION 
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SECTION 03150 

FORMWORK FOR CAST-IN-PLACE CONCRETE 

PART 1  GENERAL 

1.01 DESCRIPTION.  

A. Provide formwork for cast-in-place concrete as indicated, specified, and required. 

B. Work Included in This Section.  Principal items are: 

1. Furnishing, erection, and removal of forms. 

2. Shoring and bracing of formwork. 

3. Setting of embedded items, and in non-waterbearing locations setting of pipe sleeves for 
mechanical and electrical work under direction of respective trade requiring holes for 
passage of pipe or conduit. 

C. Related Work Not Included in This Section. 

1. Furnishing embedded items with setting instruction.  (Section 03300) 

2. Reinforcement.  (Section 03200) 

3. Concrete mixing, placing and finishing.  (Section 03300) 

4. Waterstops.  (Section 03300) 

1.02 QUALITY ASSURANCE. 

A. Three (3) copies of the Contractor's shoring and formwork drawings shall be filed with the 
Owner for record purposes only and not for review or approval.  Forms, shoring and falsework 
shall be adequate for imposed live and dead loads, including equipment, height of concrete 
drop, concrete and foundation pressures, stresses, lateral stability, and other safety factors 
during construction. 

B. Standards and Tolerances.  Formwork shall comply with ACI 347R-88, Recommended 
Practice for Concrete Formwork, except as exceeded by the requirements of regulatory 
agencies or as otherwise indicated or specified.  Except as such other requirements mandate 
more rigid tolerances, formwork shall be designed and constructed to produce finished 
concrete conforming to tolerances given in ACI 117-90. 

1.03 SUBMITTALS.  

A. Concrete construction joints and expansion joints shall be of the types and locations Indicated. 
 Submit shop drawings showing sequence of forming and concrete placing operations, and 
location and type of required construction of any proposed expansion joints not shown on the 
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Drawings.  Submit shop drawings at least fifteen (15) working days in advance of form 
fabrication. 

PART 2  PRODUCT 

2.01 FORM COATING 

A. Non-grain-raising and non-staining resin or polymer type that will not leave residual matter on 
surface of concrete or adversely affect bonding to concrete of paint, plaster, mortar, protective 
coatings, and waterproofing or other applied materials.  Coatings containing mineral oils, 
paraffins, waxes, or other non-drying ingredients are not permitted.  For concrete surfaces 
contacting potable stored water, the coatings and form-release agents shall be completely non-
toxic. 

2.02 LUMBER.  

A. WWPA No. 1 Structural Light Framing or No. 1 Structural Joists and Planks, or equal.  Board 
forms, if used, shall be No. 2 Common or better, T&G or shiplap, S1S2E or better. 

2.03 PLYWOOD.  

A. Plywood shall conform to U.S. Product Standard PS-1 and shall bear APA or DFPA grade 
mark. 

B. General Use.  Exterior type, Grade B-B Plyform, Class I, minimum 5/8" thickness.  Mill-oiling 
is not permitted. 

C. Special Use.  Use one or more of the following materials, or equal: 

1. HDO coating two sides on Plyform, Class I, Exterior. 

2. Exterior Type Grade B-B Plyform, Class I, having 1/8" thick fully adhesive bonded facing 
on one side of tempered structural hardboard. 

3. Birch hardwood plywood, all plies of Arctic white birch, panel faces on both sides 
phenolic plastic impregnated and faced with phenolic plastic by the hot press process, 
panel edges factory sealed, bearing manufacturer's logo in lieu of grade mark. 

2.04 METAL FORMS.   

A. True to detail, good condition, clean, free from dents, bends, rust and oil, and of adequate size 
as approved by the Engineer. 

2.05 ROUND COLUMN FORMS.   

A. Structural quality fiberboard, metal tubes as specified for metal forms, or fibrous glass 
reinforced plastic. 

2.06 METAL FORM TIES.   
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A. Prefabricated rod, snap-off, or threaded internal disconnecting type of tensile strength to resist 
all imposed loads.  Ties shall leave no metal within 12" of concrete surfaces after removal.  
Snap-off type ties shall have integral washer spreaders of diameter to fully close tie holes in 
forms.  In waterbearing structures, ties shall be equipped with an integral waterstop, which 
shall remain in place. 

2.07 FORM JOINT SEALERS.   

A. For joints between form panels, use resilient foam rubber strips, nonhardening plastic type 
caulking compound free of oil, or waterproof pressure-sensitive plastic tape of minimum 8-mil 
thickness and 2" width.  For form tie holes, use rubber plugs, plastic caulking compound, or 
equal. 

2.08 MOLDS.   

A. For grooves, drips, rebates, profiles, chamfers, and similar items, use smooth milled pine or 
douglas fir coated with specified form coating, or standard product extruded polymer plastic 
units of the indicated or required shapes. 

PART 3  EXECUTION 

3.01 FORM TYPES. 

A. Smooth Surface Concrete.  Use specified plywood or metal forms, as approved, for interior 
and exterior exposed concrete and all formed concrete in contact with liquids, waterproofing 
and protective coatings.  Metal forms shall be lined with plywood. 

B. General Concrete.  Use either plywood or board forms for concealed surfaces, or form as 
specified for smooth surface concrete.  Metal forms for general concrete need not be lined with 
plywood. 

C. Approval.  Metal forms shall be furnished to the jobsite sufficiently in advance of construction 
for detailed inspection by the Engineer.  Forms showing evidence of worn connections of tie-
holes, damaged or warped surfaces, or any other unsatisfactory feature shall be ordered 
removed from the jobsite by the Contractor, and shall not be returned to the jobsite.  Metal 
forms, faced forms, and other forms shall be maintained in good condition through the 
construction period, and when in the opinion of the Engineer this is no longer the case, the 
unsatisfactory material will be removed from the jobsite. 

1. Refer to Section 03300 for approval of form placement. 

3.02 SHORING AND FALSEWORK.   

A. Distribute loads properly over base area on which shoring is erected, either concrete slabs or 
ground; if on ground, protect against undermining or settlement, particularly against wetting of 
soils. 

B. Alignment.  Construct forms to produce in finished structure all lines, grades, and camber as 
required. 
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C. Camber.  Provide jacks, wedges, or similar means to induce camber and to take any settlement 
in formwork, which may occur either before or during placing of concrete.  Camber for beams 
and slabs shall be as and where indicated.  Perform screening in such manner as to maintain 
beam depths and slab thicknesses. 

3.03 FORM CONSTRUCTION.   

A. Build forms to exact shapes, sizes, lines, and dimensions as required to obtain accurate 
alignment, location and grades, and level and plumb work in finished structures.  Provide for 
openings, offsets, keyways, recesses, moldings, reglets, chamfers, blocking, joint screeds, 
bulkheads, anchorages, and other required features.  Make forms easily removable without 
hammering or prying against concrete.  Use metal spreaders to provide accurate spreading of 
forms.  Construct forms so that no sagging, leakage, or displacement occurs during and after 
pouring of concrete.  Coat forms with specified coating material only prior to placement of 
reinforcing steel; do not allow coating to contact reinforcing bars.  Provide l-foot minimum 
clear opening over form for finishing concrete. 

B. Chamfers.  Provide 3/4 inch x 3/4 inch chamfer strips for all exposed concrete corners and 
edges unless otherwise indicated. 

C. Recesses, Drips and Profiles.  Provide types shown and required. 

D. Form Joints and Tie Holes.  Seal joints between form panels with specified foam plastic strips, 
caulking compound, or tape.  Unless form tie spreaders fully seal tie holes in forms, seal 
around ties with specified materials and prevent leakage of concrete mortar. 

E. Form Windows.  Provide windows in forms wherever directed or necessary for access for 
concrete placement and vibration.  Windows shall be of size adequate for tremies and 
vibrators, spaced at maximum 6 foot centers, horizontally.  Windows shall be tightly closed 
and sealed before placing next lift of concrete. 

F. Cleanouts and Cleaning.  Provide temporary openings in wall and column forms for cleaning 
and inspection.  Prior to pouring, clean all forms and surfaces to receive concrete. 

G. Reglets and Rebates.  Properly form all required reglets and rebates to receive flashing, 
frames, and other equipment.  Dimensions, details, and precise positions of all such reglets and 
rebates shall be ascertained from the trades whose work is related to or contingent upon same, 
and the concrete work formed accordingly. 

H. Re-use.  Clean and recondition form material before each re-use. Unsatisfactory material shall 
be rejected and removed from the site. 

3.04 EMBEDDED PIPING AND ROUGH HARDWARE.   

A. All trades which require openings for the passage of pipes, conduits, and other inserts shall be 
consulted and the necessary pipe sleeves, anchors, or other required inserts shall be properly 
and accurately installed.  Openings required by other trades shall be reinforced as indicated 
and required.  Conduits or pipes shall be located so as not to reduce the strength of the 
construction, and in no case shall pipes other than conduits be placed in a slab 42" or less in 
thickness.  Conduit embedded in a concrete slab shall not have an outside diameter greater 
than one-third of the thickness of the slab nor be placed below bottom reinforcing steel or over 
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top reinforcing steel.  Conduits may be embedded in walls provided they are not larger in 
outside diameter than one-third the thickness of the wall, are not spaced closer than three 
diameters on center, and do not impair the strength of the structure.  All conduit, piping and 
other wall penetrations or reinforcements shall be subject to Owner’s policy and approval. 

3.05 FIELD QUALITY CONTROL. 

A. Inspection of Forms.  Refer to Article 3.01 C for approval requirements for forms prior to use, 
and to Article 3.05 B for requirements during concrete pours.  Refer to Section 03300 "Cast-
In-Place Concrete" for approval requirements for placement of forms. 

B. Control During Concrete Placement.  Devices of the tell-tale type shall be installed on 
supported forms and elsewhere as required to detect formwork movements and deflection 
during concrete placement; plumb-bobs shall be utilized on forms for all walls and columns 
eight (8) feet or more in height.  Required slab and beam cambers shall be checked and 
correctly maintained as concrete loads are applied on forms.  Workmen shall be assigned to 
check forms during concrete placement and to promptly seal all mortar leaks. 

3.06 REMOVAL OF FORMS AND SHORING.  

A. Do not remove forms or shoring until concrete has attained sufficient strength to support its 
own weight and all imposed construction and permanent loads.  Any damage to the work 
resulting from early removal of forms or shoring or early imposed loading shall be corrected at 
no added expense to the District. 

B. Form Removal.  Minimum times for removal after concrete placement are as follows: 

Beam sides (but not shoring) ....................................................................................... 3 days 
Column forms and wall forms ..................................................................................... 2 days 
Forms for supported roof or floor 
  slabs (but not shoring) ............................................................................................. 14 days 
Forms for slabs on grade ............................................................................................. 2 days 

C. Shoring and Falsework Removal.  Do not remove shoring and falsework until twenty-one (21) 
days after concrete placement or until concrete has attained at least 90 percent of the twenty-
eight (28) day design compressive strength as demonstrated by control test cylinders, 
whichever is earlier, but not sooner than fourteen (14) days. 

D. Restriction.  Do not impose construction, equipment, or permanent loads on columns, 
supported slabs, or supported beams until concrete has attained the twenty-eight (28) day 
design compressive strength. 

E. Concrete Curing During Removals.  Concrete shall be thoroughly wetted as soon as forms are 
first loosened and shall be kept wet during the removal operations and until curing media is 
applied.  Potable water supply with hoses shall be ready at each removal location before 
removal operations are commenced.  Contractor shall bear costs and delays caused by any 
damage resulting from early removal of forms or shoring.  Refer to Section 03300, "Cast-In-
Place Concrete" for curing requirements. 

END OF SECTION 
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SECTION 03200 

REINFORCING 

PART 1  GENERAL 

1.01 DESCRIPTION.   

A. Provide reinforcing work, complete as indicated, specified and required. 

B. Work Included in This Section.  Principal items are: 

1. Furnishing and placing bar and mesh reinforcing for cast-in-place concrete including 
dowels for masonry work. 

2. Furnishing reinforcing steel bars for masonry, including delivery to the site. 

C. Related Work Not Included in This Section. 

1. Formwork (Section 03l50). 

2. Cast-in-Place Concrete (Section 03300). 

1.02 QUALITY ASSURANCE. 

A. Code Requirements.  Unless otherwise specified, all work specified herein and as shown on 
the drawings shall conform to the applicable requirements of Chapter 26 of the Uniform 
Building Code, latest edition. 

B. Testing.  Materials shall be tested as hereinafter specified and unless specified otherwise, all 
sampling and testing shall be performed by an Owner approved Testing Laboratory with cost 
borne by the Contractor. 

1. Test Samples.  Bars, ties, and stirrups shall be selected by Testing Laboratory 
representative from material at the site or from place of distribution.  Selection shall 
include at least two (2) pieces, each 18" long, of each sampling. 

2. Required Tests. 

a. Identified Bars.  Testing will not be required if reinforcement is taken from bundles as 
delivered from the mill, identified as to heat number and accompanied by certified 
mill analyses and certified mill test reports, and is properly tagged with Identification 
Certificate so as to be readily identified, unless otherwise directed by the Engineer. 

b. Unidentified Bars.  When positive identification cannot be made or when random 
samples are taken, tests shall be made from each five (5) tons or fraction thereof for 
each size.  One tensile and one bend test shall be made from specimens of each size of 
reinforcement. Contractor shall bear costs and delays caused by testing unidentified 
bars. 
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C. Standard.  Reinforcing steel installations shall conform to the specification requirements of the 
Concrete Reinforcing Steel Institute "Manual of Standard Practice" (herein referred to as the 
CRSI Manual) except as otherwise indicated or specified. 

D. Field Quality Control.  Continuous inspections, where required by the Special Conditions, 
shall be performed by the "Special Inspector" qualified and approved by Governing Building 
Code Authority or Inspector as otherwise qualified and approved by the Owner. 

1. Inspection of Reinforcing.  Provide twenty-four (24) hour advance notice to permit 
inspection of in-place reinforcement prior to closing forms, and refer to applicable 
requirements of Section 03300, "Cast-In-Place Concrete". 

2. Concreting Operations.  During concrete placing, assign construction personnel to inspect 
reinforcement and maintain bars in correct positions at each pour location. 

3. Welding Inspection.  Where allowed, perform shop and field welding of reinforcing steel 
under continuous inspection of the Owner's Inspector or an Inspector representative of the 
Testing Laboratory approved by the Owner.  Notify Owner at least twenty-four (24) hours 
in advance of any procedure involving the welding of reinforcement. 

1.03 SUBMITTALS.   

A. Submit the following in advance of fabrication in conformance with applicable requirements 
of General Conditions. 

B. Shop Drawings.  Submit six (6) sets of shop drawings for reinforcing steel prepared in 
accordance with ACI 315, "Manual of Standard Practice for Detailing Reinforced Concrete 
Structures".  Show layouts, bending diagrams, assembly diagrams, dimensioned types and 
locations of all bar laps and splices, and shapes, dimensions, and details of bar reinforcing and 
accessories.  Include layout plans for bar supports and chairs, with typical details.  Owner's 
review shall be general, and acceptance will not relieve Contractor of responsibility for 
accuracy. 

C. Samples.  Submit two (2) 12" long samples of each bar support and two (2) samples of each 
individual type chair, with catalog data. 

PART 2  PRODUCTS 

2.01 REINFORCING.   

A. Use deformed bars conforming to ASTM A615, Grade 60 Type "S". Where welding of 
reinforcing is required, use deformed bars conforming to ASTM A706 unless otherwise 
specifically designated on Drawings. 

2.02 WELDED WIRE MESH.   

A. Conform to ASTM A185. 
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2.03 TIE WIRE.  

A. Annealed steel, 16 gage minimum. 

2.04 COUPLER SPLICE DEVICES.  

A. Reinforcing bar coupler/splice devices which bear current I.C.B.O. Research Recommendation 
Approval, and which develop at least 125 percent of bar yield strength in tension may be used 
in lieu of lapped bar type splices.  Submit for Owner's approval in each instance. 

2.05 SUPPORTS AND ACCESSORIES.  

A. Use no aluminum, galvanized steel, plastic or stainless steel supports or accessories.  Supports 
shall conform to CRSI Manual of Standard Practice, Chapter 3, for Types SB, BB, BC, JC, 
HC, CHC, and others of standard types as required, or precast concrete block supports 
(DOBIES) with embedded wire ties or dowels.  Metal chairs shall be Class "1" plastic coated 
chairs and spacers. 

2.06 DOWELS.  

A. Where and as designated on Structural Drawings, provide reinforcing bar dowels in new work 
and for anchorage to existing concrete. 

2.07 FABRICATION AND DELIVERY.  

A. Conform to CRSI Manual Chapters 6 and 7 except as otherwise indicated or specified.  
Bundle reinforcement and tag with suitable identification to facilitate sorting and placing, and 
transport and store at site so as not to damage material.  Keep a sufficient supply of tested, 
approved, and proper reinforcement at site to avoid delays. 

B. Bending and Forming.  Fabricate bars of indicated size and accurately form to shapes and 
lengths indicated and required by methods not injurious to materials.  Do not heat 
reinforcement for bending.  Bars with kinks or bends not scheduled will be rejected.  Field 
bend NO bars that are partially embedded in concrete, except as shown on the plans or 
specifically approved by the Engineer. 

C. Reinforcing Bars for Masonry.  Bars shall be detailed and fabricated at the shop, ready for 
installation by masons. 

PART 3  EXECUTION 

3.01 PLACING.  

A. Unless otherwise indicated or specified, conform to CRSI Manual Chapter 8 including 
placement tolerances, except no reduction of concrete cover is allowable for bars at concrete 
surfaces exposed in liquid or water-containing structures. 

B. Cleaning.  Before placing reinforcing, and again before concrete is placed, clean reinforcement 
of loose mill scale, oil, or other coating that might destroy or reduce bond.  Do not allow form 
coatings, release agents, bond breaker, or curing compound to contact reinforcement. 
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C. Concrete Coverage.  Concrete coverage over reinforcing bars shall be as indicated on the 
Drawings.  The coverage shall be to the outer edge of ties, stirrups, bar spacers, hangers, and 
like items, and the reinforcing shall be detailed and fabricated accordingly.  Refer to Structural 
General Note requirements of the Drawings. 

D. Securing in Place.  Accurately place reinforcement and securely wire tie in precise position at 
all points where bars cross.  Tie stirrups to bars at both top and bottom.  Bend ends of binding 
wires inward allowing no encroachment on the concrete cover; exercise special care at 
surfaces to remain exposed and unpainted.  Support bars in accordance with CRSI Manual 
Chapter 3, Specifications for Placing Bar Supports, using approved chairs and supports.  Ties 
or supports for reinforcing bars and mesh properly placed and tied into position are not to be 
removed or dislodged for the convenience of other crafts or for the purpose of crawl holes. 

E. Splices.  Splices shall be wired contact lap splices unless otherwise indicated or approved.  
Splices shall conform to ACI 318, (Class A) (Class C) top bars and Typical Structural Details, 
except where lap length is indicated on the Drawings. 

1. Vertical Bars.  Splicing of vertical bars in concrete is not permitted except at the indicated 
or approved horizontal construction joints or as otherwise specifically detailed. 

2. Horizontal Bars.  Unless otherwise shown, make lap splices with at least one continuous 
bar between adjacent splices.  Splices in any one run of bar shall be spaced at least twenty 
(20) feet apart with splices in adjacent bars offset at least ten (10) feet.  Where double 
mats of bars occur in walls, lap splices in opposite mats shall be offset at least five (5) feet. 

F. Welding.  Welding of reinforcing bars is not permitted unless indicated or approved in each 
case, with continuous inspection as hereinbefore required.  Welds for securing crossing bars 
are not allowed.  Perform welding in shop or field by direct electric arc process, with 
thoroughly trained and experienced certified operators qualified in accordance with AWS 
Code. Conform all welding to AWS "Structural Welding Code - Reinforcing Steel".  Use low-
hydrogen electrodes.  Welds shall develop at least 125 percent of the yield strength of the 
connected bars. 

1. Preparation.  Clean surfaces to be welded of loose scale and all foreign material.  Clean 
welds each time electrode is changed.  Chip burned edges clean before welds are 
deposited. 

2. Characteristics of Welds.  When brushed with wire brushes, completed welds shall exhibit 
uniform section, smoothness of welded metal, feather edges without undercuts or overlays, 
freedom from porosity and clinkers, and good fusion with penetration into base metal.  Cut 
out welds or parts of welds found defective with chisel and replace with proper 
workmanship; cutting torch for removing defective welding is not acceptable. 

G. Additional Reinforcing.  Provide additional reinforcing bars at sleeves and openings as 
indicated or required.  Where additional bars are not shown for such locations, obtain 
Engineer's instructions and provide additional bars as directed, at no extra cost to the Owner. 

H. Welded Wire Mesh.  Install necessary supports and chairs to hold in place during concrete 
pours.  Straighten mesh to lay in flat plane and bend mesh as shown or required to fit work.  
Laps shall be no less than one complete mesh unless otherwise detailed.  Tie every other wire 
at laps. 
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I. Dowels.  For anchorage where shown or required to existing construction, use non-shrink 
epoxy type grout or deferred bolting devices as approved in each instance and conforming to 
"Product" Article requirements of Section 03300, "Cast-In-Place Concrete". 

J. Holes for epoxying dowels in place in existing concrete shall provide 2" minimum clearance 
on all sides of dowel bar. 

END OF SECTION 
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SECTION 03300 

CAST-IN-PLACE CONCRETE 

PART 1  GENERAL 

1.01 DESCRIPTION.   

A. Provide cast-in-place concrete work, complete as indicated, specified and required, including 
all appurtenant work as indicated. 

B. Work Included in This Section.  Principal items are: 

1. All cast-in-place concrete including bases for mechanical and electrical equipment. 

2. Concrete standards, materials, mixes and tests, placement, finishing, patching, grouting, 
and crack repair. 

3. Embedded waterstops for cast-in-place concrete. 

4. Concrete curing. 

5. Sealing of joints in liquid-containing structures and elsewhere shown. 

6. Treatment of concrete surfaces. 

C. Related Work Not Included in This Section. 

1. Formwork (Section 03150). 

2. Reinforcing work (Section 03200). 

3. Concrete Unit Masonry (Section 04220). 

4. Architectural finishing  

5. Sealers, coatings, and waterproofing for treating concrete surfaces. 

6. Pre-stressed concrete. 

D. Definitions. 

1. Water-Bearing Structure shall be construed to mean any structure any part of which 
contains water or process liquids, or which protects spaces from groundwater. 

2. Definitions of surface treatments of concrete structures. 

E. Waterproofing.  The Division 7 material to be applied, or the application of Division 7 
material, to either earth-supporting below-grade surfaces or water-bearing surfaces of either 
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existing or new walls common to occupied areas (i.e. galleries, pump rooms, etc.), for the 
purpose of making such walls impervious to water or sewage. 

F. Damp-proofing.  The Division 7 material to be applied, or the application of Division 7 
material to either earth-supporting below-grade surfaces or water-bearing surfaces of either 
existing or new walls common to occupied areas (i.e. galleries, pump rooms, etc.), for the 
purpose of retarding the passage or absorption of water or water vapor.  An alternate specified 
method of damp-proofing might be the addition of a suitable admixture or treated cement to 
the concrete. 

G. Coating.  The Division 9 material or system, or application of Division 9 material or system, to 
protect or paint concrete surfaces. 

H. Sealer.  A coating applied to seal the pores in an uncoated surface. 

I. The sealer for surfaces to be painted is the prime or first coat of a Division 9 painting system. 

J. The sealer for surfaces to be left unpainted is a clear transparent waterproof coating. 

K. Seal Coat.  A layer of Division 2 bituminous material applied to seal the concrete surface. 

L. Sealant or Sealing Compound.  A Division 7 impervious material for the purpose of excluding 
water by sealing or caulking joints in water-bearing surfaces or traffic surfaces, for the purpose 
of excluding moisture or sound by sealing or caulking joints in surfaces or partitions, or for the 
purpose of providing a bond breaker. 

1.02 REFERENCE STANDARDS.  

A. Except herein modified, concrete work shall conform to the latest requirements/edition of ACI 
301, Specifications for Structural Concrete for Buildings, and to requirements of ACI 
Standards and ACI Recommended Practices as contained therein. 

1.03 SOURCE QUALITY CONTROL. 

A. Code Requirements.  Unless more stringent requirements are specified herein and/or shown on 
the Drawings, all work shall conform to the applicable requirements of the Uniform Building 
Code, latest edition. 

B. Testing.  Materials shall be tested as hereinafter specified and unless specified otherwise all 
sampling and testing shall be performed by Owner approved Testing Laboratory with cost 
borne by the Contractor. 

1. Portland Cement.  Submit notarized Mill Certificates, provided by the cement
manufacturer, including full compliance with requirements specified.  In the absence of
certificates, Testing Laboratory shall perform tests for each 250 barrels of cement at
Contractor's expense, tests made in accordance with ASTM C150 with tensile strength test
made at 7 days.  Cement shall be tagged for identification at location of sampling.

2. Stone Aggregate for Concrete.  Test aggregate before and after concrete mix is established
and whenever character or source of material is changed.  Include a sieve analysis to
determine conformity with limits of gradation.  In accordance with ASTM C75, take
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samples of aggregates at source of supply or at the ready-mix concrete plant.  Submit 
certified test results. 

a. Sieve Analysis.  ASTM C136. 

b. Organic Impurities.  ASTM C40.  Fine aggregate shall develop a color not darker than  
 reference standard color. 

c. Soundness.  ASTM C88.  Loss resulting therefrom, after 5 cycles, shall not exceed 8% of  
 coarse aggregate, 10% for fine aggregate. 

d. Abrasion of Concrete Aggregate.  ASTM C131; loss shall not exceed 10½% after 100  
 revolutions, 42% after 500 revolutions. 

e. Deleterious Materials.  ASTM C33. 

f. Materials Finer Than 200 Sieve.  ASTM C117; not to exceed 1% for gravel, 1.5% for  
 crushed aggregate per ASTM C33. 

g. Reactivity Potential.  ASTM C289.  Ratio of silica released to reduction in alkalinity  
 shall not exceed 1.0. 

C. Applicator.  The applicator of waterproofing, damp-proofing, coatings, sealers, seal coats, or 
sealants shall be approved by the manufacturer of the material. 

1.04 CONCRETE MIX DESIGNS AND PRELIMINARY TESTS.   

A. At Contractor's expense, Testing Laboratory shall prepare mix designs for all cast-in-place 
concrete to have the required 28-day compressive strengths, and shall perform preliminary 
testing in accordance with the following requirements.  Test results shall be submitted to the 
Owner.  Contractor may furnish mixes as specified in Part 2.02 in lieu of trial batches 
where appropriate.

B. Mix Designs. 

1. Strength Requirements.  Design concrete mixes for use in various locations, for minimum 28- 
 day compressive strengths and maximum aggregate sizes required by Structural Drawings  
 and these Specifications, as follows, except as otherwise specified in the Special Conditions: 

a. 4,000 psi Concrete.  4000 psi concrete shall be provided throughout except as specified  
 hereinafter, or in the Special Conditions. 

b. 3,000 psi Concrete.  3,000 psi concrete shall be provided for concrete used in: 

1. all reinforced concrete, interior and exterior, not otherwise specified; 

2. anchors and anchor walls; 

3. pipe cradles, encasements, and beam supports; 

4. reinforced valve supports; 

5. concrete for grout topping (with reduced-sized aggregate as directed); 

6. paving; 
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7. sewer manhole bases and collars;

8. sewer tree lateral clean-out supports;

9. sewer chimney lateral supports.

10. Non-machine laid curbs and gutters

11. Spandrels

12. Driveways and approaches

13. Sidewalks

14. Exterior slabs

15. Stairs on grade

c. 2,500 psi Concrete.  2,500 psi concrete shall be provided for non-reinforced concrete
used in:

1. sewer overflow encasements;

2. sewer lateral joint encasements;

3. pipe joint mortar;

4. fence post footings;

5. non-reinforced cut-off walls;

d. 2,000 psi Concrete.  2,000 psi concrete shall be provided for concrete used in:

1. non-reinforced thrust blocks and pipe pads;

2. valve supports;

3. sewer clean-out supports not otherwise specified.

2. Basis for Mix Designs.  Design concrete mixes for workability of mix and durability of
concrete.  Concrete mixes shall be rigidly controlled in accordance with laboratory trial batch 
method or combinations of materials previously evaluated as required by Sections 5.3,
respectively, Standard Building Code Requirements for Reinforced Concrete (ACI 318, latest 
edition), of the American Concrete Institute and to satisfy herein specified concrete strength
requirements.  When, in the opinion of the Engineer, it becomes necessary to increase the
cement content to gain the required strength, such adjustment shall be made at the
Contractor's expense.

3. Water/Cement Ratios.  Mixes for normal weight aggregate concrete shall be designed within
the following maximum water/cement ratios when concrete is to be used in the various
locations:

a. For 4,000 psi water-bearing structural concrete limit water/cement ratios by weight as
follows:

1. Freshwater-bearing structures  0.48 maximum

2. Sewage-bearing structures 0.45 maximum 
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b. For all other concrete, water/cement ratios shall be no greater than 0.53. 

C. Preliminary Strength Tests.  In laboratory, prepare nine (9) compression test cylinders for each 
concrete mix design (unless more tests are required for an earlier age).  Fabricate and cure 
cylinders in accordance with ASTM C3l.  Use concrete, aggregates and admixtures proposed 
for the concrete work.  In accordance with ASTM C39, test three sets of two cylinders at 28-
day age.  For each mix, no individual strength test result shall fall below the required fc'. 

D. Drying Shrinkage Tests.  For each mix design used for preliminary strength tests, using same 
concrete materials including admixtures, prepare three (3) test specimens for drying shrinkage 
testing.  Specimens shall be 4 inch by 4 inch by 11 inch prisms fabricated, cured, and tested in 
accordance with ASTM C157, using 10 inch effective gauge length.  Measurements shall be 
taken at one (1) day, seven (7) days, fourteen (14) days and twenty-one (21) days of curing. 
Zero measurement shall be the one day reading when determining shrinkage. The 
measurements after 7, 14, and 21 days of drying shall be taken and reported separately.  The 
average drying shrinkage of each set of test specimens after two (2) days of drying shall not 
exceed 0.036% for concrete in all portions of water-bearing structures and not exceed 0.05% 
for all other structural concrete, except concrete for footings, piles and pile caps will not 
require drying shrinkage tests.  Single specimens shall be within a tolerance of 25% of said 
maximum percentage. 

E. Reports.  File three (3) copies of each mix design, preliminary strength test report, and drying 
shrinkage test report with Owner for review and approval.  Contractor shall submit a letter of 
certification by an approved testing laboratory that the concrete materials, mixes, properties, 
and work conform to the requirements indicated and specified. 

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING.   

A. Deliver materials in a timely manner to insure uninterrupted progress of work.  Store materials 
in a manner that will preclude damage and permit ready access for inspection and 
identification. 

B. Materials for treatment of concrete surfaces.  The contractor shall deliver sealers, coatings, 
waterproofing, or other surface treatment materials to the site in their original, unopened 
containers with the manufacturer's labels intact, describing contents and manufacturer. 

C. Stored materials shall be kept covered and precautions shall be taken for the prevention of fire. 
 Empty containers and soiled or oily rags shall be removed from the site at the end of each 
day's work. 

1.06 PAYMENT.   

A. Payment for cast-in-place concrete shall be based upon concrete poured and found acceptable 
upon the removal of forms and performance of required finishing.  Under no conditions will 
more than 90% payment be made for concrete formed and poured until required finishing is 
completed. 

B. On large structures requiring construction over multiple payment periods, consideration may 
be given by the Engineer for payment as follows: 
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C. Forms and rebar in place and accepted for concrete pour - 50% maximum of concrete price per 
cubic yard. 

D. Concrete poured and forms stripped, and found acceptable to the stage of construction - 35% 
maximum of concrete price per cubic yard. 

E. Concrete finished and found acceptable - 15% of concrete price per cubic yard. 

PART 2  PRODUCT

2.01 MATERIALS. 

A. Portland Cement.  Standard brand of domestic Portland cement, ASTM C150, Type II, low alkali. 
 Do not change brand of cement during progress of work without written approval of Engineer.  
 For concrete exposed to sulfate-containing soils, solutions or other chemically aggressive 
 solutions, use Type V Portland cement as specified. 

B. Normal Weight (Stone) Aggregates.  Furnish natural aggregates from approved pits, free from  
 opaline, chert, feldspar, mica (fools gold), siliceous magnesium limestone or other deleterious or  
 reactive substances. Conform to ASTM C33 except as modified herein.  Fine aggregates shall  
 pass a #4 sieve.  Do not use pozzolan or other additives to compensate for aggregate alkali  
 reactivity. 

1. Coarse Aggregates.  Clean, hard, fine-grained sound crushed rock or washed gravel which  
 does not contain in excess of 5% in weight of flat, chip-like, thin, elongated, friable or  
 laminated pieces, or more than 2% by weight of total amount of cherty material and soft  
 particles, or more than 1% of chert as soft material as defined on Table 3 of ASTM C33.   
 Consider any piece having a major dimension in excess of 5 times its average dimension to be 

flat or elongated. 

2. Maximum Sizes.  As indicated on Drawings, except for concrete in water-bearing structures  
 where coarse aggregate sizes per Table 2 of ASTM C33 shall be No. 467 (12 inches), No. 57  
 (1 inch), or No. 67 (3/4 inch) as otherwise required by design, specifications and ASTM C33,  
 and except that coarse aggregate nominal maximum size shall not exceed one-fifth the  
 narrowest dimension between sides of form, one-third the depth of slabs, or three-fourths of  
 minimum clear spacing between reinforcing bars. 

3. Quality.  All aggregates shall meet the test requirements of Article "Source Quality Control"  
 hereinbefore. 

4. Abrasive Aggregate.  "Alundum" by Norton Company, "Carborundum" by Union Carbide, or  
 equal aluminum oxide, uniformly graded between No. 12 and No. 30 sieves, applied  
 uniformly at minimum rate of 1/4 lb. per sq. ft. and locked into cement matrix with the final  
 troweling. 

C. Admixtures.  Use one manufacturer's products throughout.  Upon Engineer's approval of  
 use and of a particular brand or type, assure that use is reflected in mix designs.  Approved 
 manufactures are W.R. Grace and Master Builder Products. 

1. General.  Use no admixture containing chlorides or triethanolamine.  Admixtures used  
in combination shall be physically and chemically compatible and shall be so certified  
by each admix manufacturer and by Testing Laboratory that prepared respective mix  
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designs. 

2. Retarding-Densifier Admixture.  In all concrete use a hydroxylated carboxylic acid type
admixture in the amounts recommended by the manufacturer.  The admixture shall
provide the following, and Contractor shall provide proof thereof at time of request for
approval:

a. Decrease drying shrinkage.

b. Increase compressive strength at all ages up to and including five (5) years.

c. Increase flexural strength, modulus of elasticity, and abrasive resistance.

d. The water/cement ratio and required strengths shall be maintained as scheduled (cement
factor for a cubic yard of concrete, reduced proportionately).

e. There shall be no loss of workability resulting from reduction in slump.  If the admixture
is of liquid type, it must be considered in proportioning water.

3. Air Entrainment.  Use air entrainment additive conforming to ASTM C260 as approved by
the Owner.

a. For normal weight aggregate concrete subject, after curing, to freezing temperature while
wet shall contain air entrainment within limits of Table 4.2.1 of ACI 318, latest edition
and Table 4.2.2.4 of ACI 301, latest edition.

b. Air Entrainment in Water-bearing Concrete Structures, as determined in accordance with 
ASTM C231 or C173, shall provide air contents as follows for mixes with the following
coarse aggregate sizes:

5% ± 1% for Size 467 (12 inch nominal size) 
6% ± 1% for Sizes 57 or 67 (1 inch or 3/4 inch nominal sizes) 

D. Water.  Water shall be provided from a domestic potable source. 

E. Expansion Joint Material.  Type I, preformed sponge neoprene expansion joint filler conforming 
to AASHTO Designation M-153. 

F. Bituminous Mastic.  For fills at specific designated locations (such as fills at precast panel lift-eyes 
and dowel hole fills in precast concrete panels) use either Hot-Applied Type Joint Sealer, ASTM 
D1190 or Cold-Applied Type Joint Sealant, ASTM D1850.  Material shall bond to concrete, 
prevent moisture infiltration and, when set, shall be non-tracking at summer temperatures. 

G. Waterstops.  Waterstops shall be produced by an extrusion process in such a manner that any cross 
section shall be dense, homogeneous and free from porosity and other imperfections.  They shall 

be symmetrical in cross-sectional shape and uniform along their length. 

The manufacturer must certify in writing that all waterstops are extruded from elastomeric p
olyvinyl chloride compound and that this compound shall be virgin PVC compound and not 
contain any scrap or reprocessed materials whatsoever. 

The manufacturer must also certify in writing that all waterstops meet or exceed the physical 
properties requirements set forth in the U.S. Corps of Engineers' CRD-C572-74 specification and 
furnish a copy of certified independent laboratory test data showing compliance. 
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 All waterstop intersections (ells, tees, crosses, etc.) shall be fabricated by the manufacturer and 
 these shall have 2 ft. long legs to facilitate field butt splicing.  Where field dimensions are 
 encountered which will not accommodate the specified waterstop, waterstop of reduced 
 dimension may be approved by the Engineer for a specific application. 

H. Concrete Joint Sealants.  For sealing joints in nonwater-bearing concrete surfaces, use materials 
 conforming with requirements specified in Section 07920, "Sealants and Caulking".  For sealing 
 concrete joints which will be immersed or intermittently immersed in water or sewage-bearing 
 surfaces, use:  Karlee Company's "Lastex M" 100 percent solids polyurethane sealant; Mameco 
 International's Vulkem 227, Vulkem 45, or Vulkem 245 contingent upon need for self-leveling, 
 non-sag and atmospheric humidity at time of usage; Hunt's Seal Flex 227-U Special Reservoir 
 Grade polyurethane sealant; or equal. 

1. Primer.  Use primer produced and/or recommended by sealant manufacturer. 

2. Back-up Preformed Joint Filler.  Use closed-cell polyethylene foam or equal impervious,  
 compatible, compressible foam material recommended for retaining sealant depth in  
 expansion joints while curing.  Use no bitumen or oil saturated material. 

3. Bond Breakers.  Bond breakers, where required, shall be polyethylene tape or equal as  
 recommended by sealant manufacturer to prevent adherence of sealant to back-up material. 

I.     Dry Pack Mortar.  Dry pack mortar shall consist of by volume one part special cement, three parts 
sand and water.  The special cement and sand shall be combined in the proper proportions and 
then thoroughly mixed with the required amount of water.  The dry pack mortar shall contain only 
enough water to permit placing and packing and shall be mixed for the time limit as indicated by 
the manufacturer in advance of use.  The dry pack mortar shall be placed against thoroughly wet 
concrete and shall be cured by water, fog spray, spray-on membranes, sisal kraft paper, or other 
curing method acceptable to the Owner. 

J. Grout.  Grout to be applied to the concrete surface shall consist of one part Portland Cement to 
 three parts dry, washed sand to sufficient water to allow placement, screening, and finishing. 

K. Rich Grout.  Rich grout shall consist of by volume one part Portland Cement, two parts sand and 
 water.  The rich grout shall be mixed and cured in the same manner as required for dry pack 
 mortar. 

L.   Neat Grout.  Neat grout shall consist of Portland Cement, flyash, water and optional admixtures. 
 Neat grout is intended to be injected under low pressure to backfill the annular space between 
 steel casing pipes and carrier pipes. 

M. Nonshrink Grout.  Nonshrink grout shall be made with the following proportions: 

One part Type II Portland Cement (one sack); 
One part Nonshrink Aggregate (100 lbs.); 
One part clean, well graded concrete sand (100 lbs.); 
Approximately 5.5 gallons of water per sack of cement 

1. In all locations where the surface of the grout will be exposed to view, the nonshrink grout 
shall be recessed approximately one-half inch back of the exposed surface and the recessed 
area filled with cement mortar grout. 
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N. Nonshrink Concrete.  All nonshrink concrete shall contain one pound of nonshrink aggregate per 
 pound of water that is in excess of two gallons per sack of cement.  Recess surface exposed to 
 field as specified for nonshrink grout above. 

O. Nonshrink Aggregate.  Nonshrink aggregate shall be non-metallic as produced by Master 
 Builders, an equivalent product of Sonneborn, or a product by any other manufacturer that will 
 meet the same ASTM requirements and equal performance. 

P. Epoxy.  Epoxies for grouting, crack repair, patching, bonding or other uses shall be as follows as 
 manufactured by Adhesive Engineering Company, Sika Chemical Company, or equal by other 
 manufacturer.  Throughout, use products of single manufacturer. 

1. All epoxy mixing, surface preparation and application shall be made in conformance with  
 manufacturer's printed specifications, as approved by the Engineer. 
2. For bonding new concrete to old concrete and for grouting metal anchors, use Sika's "Sikadur 

Hi-Mod", Adhesive Engineering Company's Concresive 1001-LPL, except Concresive 1170 
or 1422 shall be used as recommended by manufacturer to satisfy entailed project temperature 
and surface moisture variations at time of application; or equal. 

3. For patching concrete surfaces, making high strength epoxy concrete or grout, and grouting  
 metal anchors, use Sika's "Sikadur Hi-Mod LV"; Adhesive Engineering Company's  
 "Concresive 1180"; or equal. 

4. For pressure injection or gravity-feed grouting, use Sika's "Hi-Mod LV"; Adhesive  
 Engineering Company's "Concresive Structural Concrete Bonding Process System" as  
 recommended by manufacturer and approved by Engineer; or equal. 

Q. Floor Hardener.  Use hardened, non-metallic aggregate dust-on type floor hardener consisting of 
 a single manufacturer's system equal to L. M. Scofield Company's natural gray "Lithochrome 
 Hardener" applied uniformly at rate of 100 lbs. per 100 sq. ft. of floor space, or Master Builders' 
 natural gray "Premixed Mastercron" applied at rate of one pound per sq. ft. of floor space.  For 
 use with air-entrained concrete, use Burke Company Non-metallic Floor Hardener Group Order 
 #326 applied at a rate of 75 lbs. per 100 square feet.  Burke Sparten Cote Cure-Seal-Hardener 
 shall be used with Burke Non-Metallic Floor Hardener #326. 

R. Liquid Curing Compound.  Use "TLF" or "Clear 225 TU" by Hunt Process Company, Burke  
 "Rez-X", or equal conforming to ASTM C309 and providing no detrimental affects with deferred 
 finishes.  On surfaces within reservoirs or other concrete structures containing potable water, use 
 nontoxic materials which are free of odor and taste.  Provide supporting technical data.  Floor 
 hardener treated floors shall use materials only as recommended in writing by hardener 
 manufacturer. 

S. Sheet Curing Materials.  ASTM C171, waterproof paper, polyethylene film or white burlap-
 polyethylene sheet, non-staining. 

T. Vapor Barrier Membrane.  Under interior on-grade slabs of occupied areas provide lapped and 
 sealed vapor barrier membrane using Fortiber "Moistop", "Damproof XX" by Nicolet of 
 California, Incorporated, or equal with manufacturer's recommended polyethylene pressure 
 sensitive tape sealant used continuously at lapped joints, penetrations and at perimeter walls or 
 footing surfaces.  Throughout, use products and system of single manufacturer. 

U. Gasket Seal for Manhole and Wet Well Precast Concrete Members.  Provide gasket seals at 
 mating joint of precast concrete sections.  Size gaskets to suit joint dimensions, surface 
 conditions and to assure watertight completed installation.  Seal shall consist of either 
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 compressible closed-cell neoprene rods with compatible bonding agent recommended by 
 material manufacturer; of No. 95 extruded butyl rod and No. 2 Primer each produced by 
 General Sealants, Incorporated, City of Industry, California; or equal non-bituminous joint 
 sealing compressible gaskets. 

V. Synthetic Sponge Rubber Filler.  Synthetic rubber filler shall be an expanded closed-cell sponge 
 rubber, manufactured from a synthetic polymer neoprene base.  The material shall be No. 750.3 
 Ropax Road Stock as manufactured by the Presstite Division of Interchemical Corporation; 
 Bondtex as manufactured by Rubatex Corporation; or approved equal.  The size of the material 
 shall be 25% greater in diameter than the nominal joint width.  The manufacturer's instructions for 
 surface preparation and application shall be used as a guide for installation, except that the 
 material shall not be installed by stretching beyond its normal length. 

W. Expansion Joint Filler.  Bituminous fiber expansion joint filler shall be in accordance with ASTM 
 D1751.  Bituminous expansion joint material shall not be used in joints to be sealed with synthetic 
 rubber sealing compound. 

X. Concrete Expansion Bolts/Deferred Bolting Device (D.B.D.).  Except as otherwise specified, 
 where expansion bolts are called for on the Drawings, Parabolt Concrete Anchors as 
 manufactured by the Molly Company, Kwik-Bolts as manufactured by McCulloch Industries, 
 Incorporated, or a concrete anchor by any other manufacturer that shall meet the same Federal 
 Specification requirements and shall equal the performance, shall be used.  All bolts thus 
 furnished and used on this project shall be manufactured of stainless steel. 

2.02 CONCRETE MIXES. 

A. 28-Day Compressive Strength.  It shall be the sole responsibility of the Contractor to mix, place, 
 and cure concrete which shall be of 150 lb./cu. ft. nominal density and which shall attain the 
 compressive strengths at 28 days as designated on Structural Drawings or in these specifications 
 for use in various locations. 

B. Maximum Aggregate Size.  Conform to Article 2.01 B.2.  For 4,000 psi concrete use 1½ inch 
 maximum size aggregate unless otherwise designated; for 3,000 psi concrete use 1 inch 
 maximum size aggregate; for 2,500 and 2,000 psi concrete use ¾ inch maximum size aggregate. 
 In no case shall the size of the coarse aggregate exceed 75% of the horizontal space between 
 reinforcing bars or between reinforcing bars and forms. 

C. Mix Designs.  Conform with requirements of Article 1.04 "Concrete Mix Designs and Preliminary 
 Tests".  At least 60 days before any Class concrete is to be placed, the Contractor shall submit for 
 approval for each proposed mix a mix design made by a Civil Engineer registered in Nevada or a 
 Testing Laboratory approved by the Owner. 

2.03 CONCRETE MIXING.  Concrete shall be ready-mixed, supplied from an off-site commercial ready-
mix plant approved by Owner, each load accompanied by a bonded weigh-master's certificate listing 
the quantity of each concrete ingredient, admixture quantity, water content and slump, and time of 
loading and departure from ready-mix plant.  Also include notations to indicate equipment was 
checked and found to be free of contaminants prior to batching. 

A. Ready-Mixed Concrete.  Unless approved otherwise in advance of batching, all concrete of a 
single design mix for any one day's pour shall be from a single batch plant of a single supplier. 
Conform to ASTM C94, except materials, testing and mix design shall be as specified herein.  
Use transit mixers equipped with automatic devices for recording number of revolutions of 
drum. 
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All applicable mixing requirements specified herein for concrete mixed at the site shall govern 
transit-mixed concrete and the Owner shall have free access to the batching plant at all times.  
For concrete mixed in top-loading truck mixers, each batch shall be turned not less than 40 
and not more than 300 revolutions of the mixer drum at mixing speed when the fine and 
coarse aggregate are charged into the mixer simultaneously (cement and water may be charged 
separately).  When the fine and coarse aggregate are charged into the mixer separately, each 
batch shall be turned not less than 60 and not more than 300 revolutions of the drum at mixing 
speeds. 

For concrete mixed in end-loading truck mixers, each batch shall be turned not less than 60 
and not more than 300 revolutions of the mixer drum at mixing speed when the mixer is 
loaded in excess of 50 percent of the gross drum volume as provided hereinafter.  When the 
mixer is loaded (not to exceed 50 percent of the gross drum volume) the provisions specified 
for top-loading truck mixers will apply. 

Truck mixers shall be loaded in accordance with manufacturer's capacity ratings, but in no 
case shall the volume of mixed concrete exceed 50 percent of the gross volume of the drum for 
top- loading mixers and 58 percent of the gross volume of the drum for end-loading truck 
mixers. 

Mixing speed shall be in accordance with manufacturer's recommendations, but in no case 
shall the speed be less than 4 revolutions per minute or greater than a speed resulting in a 
peripheral velocity of the drum of 225 feet per minute.  The power unit shall be equipped with 
a governor to insure constant speed.  Each truck mixer shall be equipped with a device for 
counting the number of revolutions of the drum, which device shall be interlocked so as to 
prevent the discharge of concrete from the drum before the required number of turns.  After 
the drum is once started, it shall be revolved continuously until it has completely discharged its 
batch.  Water shall not be admitted to the mix until the drum has started revolving.  The right 
is reserved to increase the required minimum number of revolutions or to decrease the 
designated maximum number of revolutions allowed, if necessary, to obtain satisfactory 
mixing, and the Contractor will not be entitled to additional compensation because of such 
increase or decrease. 

B. Mixing Water Limitations.  If water is added at the batching plant, ready-mixed concrete shall 
not  be held in the mixer for more than one and one-half hours from the time the water is 
added.  When temperature of concrete is 85°F or above, reduce holding time to 45 minutes.  
Do not deliver ready-mixed concrete to job with total specified amount of water incorporated 
therein. Withhold 2½ gallons of water per cubic yard, then incorporate in mix before concrete 
is discharged from mixer truck.  If no water is added at the batching plant, measured quantities 
of water shall be added at the site and a minimum of fifteen minutes mixing given, or mixing 
to overcome segregation.  Adding of water shall be under observation of Inspector.  Each 
mixer truck shall arrive at the job site with its water container full. In event container is not 
full or concrete tests to a greater slump than specified, the load is subject to rejection. 

C. Job Mixed Concrete.  Contractor shall obtain the approval of the Owner for equipment and 
procedures proposed for job mixed concrete. 

D. Consistency and Slump.  Adjust quantity of water so concrete does not exceed maximum 
slumps specified when placed or specified water/cement ratio; use minimum necessary for 
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workability  required by the part of the structure being cast.  Measure consistency of concrete 
in accordance with ASTM C143.  Concrete exceeding maximum slump will be rejected. 

Part of Structure  Maximum Slump 

Footings and mass concrete 
not reinforced 3 inches 

Slabs, and floors and 
reinforced footings  2 to 3 inches 

Columns, walls over 8 inches thick  3 to 4 inches 

Walls up to 8 inches thick 3½ to 4 inches 

Equipment bases  3 to 5 inches 

3.0 EXECUTION

3.01 PREPARATION BEFORE PLACING. Remove excess water from forms before concrete is deposited. 
 Divert any flow of water without washing over freshly deposited concrete.  Remove hardened 
concrete, debris, and foreign materials from interior of forms and from inner surfaces of mixing and 
conveying equipment. 

A. Forms.  Prior to placing concrete, forms shall meet the requirements of Section 03150, as 
 approved by the Engineer.  Concrete to be poured on earthwork such as slabs or stairs on grade 
 shall meet the same requirements for approval prior to pouring as above specified for the 
 approval  of forms. 

B. Reinforcement.  Reinforcement shall have been secured under work of Sections 03150 and 
 03200, and inspected and approved.  Embedded metal shall be free of old mortar, oils, mill scale, 
 and other encrustations or coatings that might reduce bond.  Wheeled concrete-handling 
 equipment shall not be wheeled over reinforcing nor shall runways be supported on reinforcing. 

 "Break-out" bars or dowels bent for forming, for subsequent straightening prior to adjacent pour, 
 will be allowed with bars of #5 maximum size, only where specifically called out on the 
 Drawings, and only where kinks or breaks are not likely as a result of straightening.  This does not 
 imply approval of cold joints where none designed, or any deviation from construction joint 
 requirements elsewhere in these specifications. 

C. Wetting.  Wet wood forms sufficiently to tighten up cracks.  Wet other materials sufficiently to 
 reduce suction and maintain concrete workability. 

D. Earth Subgrade.  Lightly dampened 24 hours in advance of concrete placing, but not muddied.  
 Re-roll as necessary for smoothness, and remove all loose materials. 

E. Aggregate Fill Base.  Prepare same as earth subgrade.  Center 30-mil plastic sheeting or roofing 
 cap sheet on base course under indicated waterstop joints to retain mix fines within mix and 
 prevent their percolation into base course. 

3.02 WATERSTOPS.  Heat fuse joints and connections in strict compliance with manufacturer's 
instructions including heating tools and devices.  Waterstops shall be continuous in joints, following 
offsets and angles in joints until spliced to waterstops at intersecting joints, completely sealing the 
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structure.  Waterstops shall be aligned and centered in joints.  Secure flanges of waterstops to 
reinforcing bars with 18 gage wire ties spaced maximum 18 inch center.  All waterstops, splices, 
joints, intersections, and welds shall be tested with an approved holiday spark tester before concrete is 
placed.  Locate waterstops where shown on drawings and in all water-bearing walls and slabs where 
common to:  earth-bearing or earth-support; occupied areas; or above-grade exposed surfaces. 

Waterstop shall be positioned correctly during installation and all splices in length or at intersections 
shall be performed by heat sealing and in accordance with manufacturer's recommendations. 

Waterstop joints shall conform to Drawing requirements, if requirements are shown on the Drawings, 
and, whether or not requirements are shown on the Drawings, shall be properly heat-spliced at ends 
and crosses to preserve continuity.  All splicing shall be done using mitered joints.  Forms for 
construction joints shall be constructed in such manner as to prevent injury to waterstops.  Waterstops 
shall be securely held in position in the construction joints by wire ties. 

In narrow walls requiring both rebar and waterstop, the rebar shall be offset to one side and the 
keyway and/or waterstop shall be offset to the opposite side sufficiently to allow placement of both 
rebar and waterstop without contact.  In order to accommodate such an offset, double curtain steel may 
be replaced by one properly designed larger bar upon approval by the Engineer. 

All in-place waterstop installations including locations and joints shall be approved by Owner prior to 
placement of concrete. 

3.03 JOINTS IN CONCRETE.  Locate joints in concrete where indicated unless otherwise approved.  
Obtain approval of points of stoppage of any pour, prior to scheduling of pour. 

A. Construction Joints.  Unless otherwise shown, all construction joints shall be provided with 
 suitable keyways of other keying methods.  Clean and roughen contact surfaces of construction 
 joints by removing entire surface and exposing clean aggregate solidly embedded in mortar 
 matrix. Use mechanical chipping, sandblasting, or application of surface mortar retarder followed 
 by washing and scrubbing with stiff broom.  Cover and protect waterstops and other inserts from 
 damage.  The hardened concrete shall be watered and kept wet for at least 24 hours before 
 placing new concrete.  At construction joints not containing waterstops, the coarseness amplitude 
 of the prepared surface shall be 1/4 inch minimum in accordance with the latest edition of ACI 
 318, Section 11.7.9.  Provide sealant for construction joints where shown on the shop drawings 
 and/or which will be immersed or intermittently immersed in water or sewage.  Sealant shall be 
 per Section 03300, Part 2, 2.01, H.  Where construction joints are not indicated on the Drawings, 
 provide slabs and walls with construction joints at intervals not greater than 30 feet. 

 Starter walls shall be used unless detailed otherwise.  Where utilized, starter walls shall extend a 
 minimum of 3 1/2 inches. 

 Where "break-out" bars are required by the contract drawings for future structure extensions, 
 except where other methods are specifically set forth on the contract drawings a required mortar-
 tight enclosure of the reinforcing dowels shall be provided by installing the break-out bars in 
 capped PVC pipe embedded 1 inch minimum into the structural concrete. 

B. Expansion Joints.  Provide where indicated, 1/2 inch width unless otherwise detailed.  Except 
 where synthetic rubber (sealant) sealed joints are shown or specified, provide expansion joint filler 
 and joint sealer, filler head down 1/2 inch to 3/4 inch and sealer finished flush with surface. At 
 synthetic rubber sealed joints, hold filler down 1/2 inch unless otherwise shown, ready to receive 
 sealant. 
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1. Location of joints in interior slabs on grade shall be as detailed on the Drawings.  Sawed  
 control joints shall be as approved by the Engineer. 

2. Control joints in exterior slabs shall be located as indicated on the Drawings, or as follows 
if not noted: 

a. Provide bond breaker with 1/2 inch expansion joint material at junction of walls, bases,  
 columns, etc. 

b. Provide 1/2 inch expansion joints at changes in direction of slabs, or abrupt changes in  
 width and not greater than twenty (20) feet apart on slabs without control joints. 

c. Control joints in exterior slabs shall be sealed with the specified sealer. 

C. Roof and Floor Slabs.  Pour slabs in alternating checkerboard fashion between indicated 
 construction joints, as approved.  Slabs in place shall be cured as required elsewhere in these 
 specifications a minimum of seven (7) days before adjoining slabs are cast. 

D. Intermediate Screed Strips.  Intermediate screed strips shall be required for all slab pours unless 
 otherwise approved.  Such approval for the omission of intermediate screeds shall be for each 
 individual pour and no blanket approval shall be given. 

E. Gasket Seals.  At joints between precast concrete manhole and/or wet well units, clean mating 
 surfaces of both members.  Then within groove, place and lay continuous rod of specified 
 compressible gasket to provide watertight installation after placement of matching tongued 
 concrete member and compression of the gasket. 

F. Joining Existing Structures.  Where a construction joint to an existing structure requires a 
 waterstop and none is found in the existing structure, Contractor shall join the old structure by 
 chamfering the new concrete at the joint and filling the chamfer with specified epoxy sealant. 

 Where required reinforcing is not found protruding from the existing structure, required 
 reinforcing shall be placed by drilling and placing dowels of the proper size and spacing. 

 Where required waterstop and reinforcing is found in the existing structure, joints shall be treated 
 as other construction joints under Articles 3.01 and 3.02. 

G. Concrete for Buried Electrical.  Buried electrical conduits shall be encased in concrete.  
 Immediately after pouring concrete, red mineral oxide shall be evenly sprinkled on top of concrete 
 to a minimum of 3/8" thick and then lightly raked into top of wet concrete encasement.  Red 
 coloring shall be pure mineral oxide, limeproof and nonfading.  Amount and type of coloring 
 agent used shall not reduce the quality of concrete below that specified. 

3.04 CONVEYING AND PLACING CONCRETE. 

A. Do not pour concrete until reinforcing steel and forms have been inspected and approved.  Notify 
 Any concrete not in accordance with these specifications, out of line, level, or plumb; or showing 
 cracks, rock pockets, voids, stalls, honeycombing, exposure of reinforcing, or any other damage 
 which will be detrimental to the work will be considered defective and must be corrected and 
 replaced as directed by the Engineer at no additional cost to the Owner.  Any concrete work that is 
 not formed as indicated; is not true within 1/250th of the span; is not true to intended alignment;  
 is not plumb or level where so intended; is not true to intended grades and levels; has voids or 
 honeycombs that have been cut, resurfaced or filled, unless under the direction of the Engineer; 
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 has any sawdust, shavings, wood or embedded debris; or does not fully conform to the contract 
 provisions, shall be deemed to be defective and shall be removed from the site. 

1. Handle or pump no concrete utilizing aluminum equipment. 

2. Delivery tickets shall show the following: 

a. Batch number. 

b. Mix by compressive strength with maximum aggregate size. 

c. Types and amount of admixtures included. 

d. Air content. 

e. Slump. 

f. Time of loading and discharge. 

g. Amount of water put in at batch plant. 

h. Location in the work. 

i. Specification class of concrete. 

j. Date of delivery. 

3. If any water is added at the job site, it shall be approved by the Engineer and the delivery ticket  
 noted as to the amount of water added.  One copy of each delivery ticket shall be submitted  
 daily to the Engineer. 

B. Weather.  Do not place concrete during rain or freezing weather unless approved measures are 
 taken to prevent damage to concrete.  Concrete placed during periods of dry winds, low humidity, 
 high temperatures, and other conditions causing rapid drying shall be initially cured with a fine 
 fog spray of water applied immediately after finishing and maintained until final curing operations 
 are started. Also under hot weather conditions, steps shall be taken to reduce concrete 
 temperatures and water evaporation by proper attention to ingredients, production methods, 
 handling, placing, protection, and curing. 

1. Preventative measures taken for concrete placement during hot or cold weather shall be  
 approved by the Engineer.  There shall be no placing of concrete when ambient temperatures  
 are below 35°F or above 100°F, or when such will be the case within 24 hours of the pour.   
 Any concrete previously placed shall be protected from freezing. 

C. Conveying.  Do not drop concrete from its point of release at mixer, hopper, tremies, or 
 conveyances more than 6 feet, nor through reinforcing bars in a manner that causes segregation.  
 Provide form windows, tremies, elephant trunks, and equivalent devices as required.  The use of 
 chutes for conveying or depositing concrete is not allowed except for small isolated portions of the 
 work and only with prior approval.  Deposit concrete directly into conveyances and from 
 conveyances to final points of repose.  Deposit concrete so that the surface is kept level 
 throughout, a minimum being permitted to flow from one portion to another. 

D. Placing Concrete.  Concrete shall be placed and compacted within 90 minutes after water is first 
 added to the mix, and no concrete shall be placed after there is evidence of initial set.  This 
 placing time shall be reduced to 45 minutes when the temperature of the concrete is 85°F or 
 above. Retempering of concrete is not allowed. 
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1. Horizontal Construction Joints.  Horizontal surfaces of previously placed and hardened  
 concrete shall be wet and covered with a 6 inch thick layer of concrete of the design mix with  
 50% of coarse aggregate omitted just before balance of concrete is placed. 

2. Lifts.  Pour concrete into forms immediately after mixing in a manner that will prevent  
separation of ingredients. Except as interrupted by joints, all formed concrete shall be placed in 
continuous, approximately horizontal layers, the depths of which generally shall not exceed 18 
inches. 

a. Walls.  Pour walls of water-containing structures, including tank exterior walls, as one  
 continuous operation from footing to top of wall between indicated construction joints at  
 the specified pour rate.   

Each section of wall shall be in place at least seven (7) days before the adjoining wall  
section is cast.  Shear walls and columns within tanks and other walls may have horizontal 
construction joints at approved locations. 

b. Slabs.  Pour slabs as one continuous operation between indicated or approved construction 
joints.  Cure in-place slabs not less than seven (7) days prior to pouring alternate slabs.  
Then continue to cure until required curing time is attained. 

c. Beams and Slabs.  Pouring of all beams and slabs must be continuous and monolithic with  
 the floor system where so shown on the Drawings.  At least two (2) hours must elapse after  
 depositing concrete in walls or columns before pouring beams, etc. supported thereon. 

3. Pumping Concrete.  No increase in the specified slumps will be allowed and required  
 water/cement ratios shall be maintained for concrete pumping.  Aluminum tubes are not  
 acceptable for conveying concrete.  Equipment shall be capable of maintaining the specified  
 pour rates.  Conform with requirements of ACI 304.2R-96, except as more stringent  
 requirements are specified herein.  Minimum conduit (tube) diameter shall be 4 inches. 

4. Pour Rates. 

a. Vertical Elements.  Place concrete in lifts as specified at a rate that does not overstress  
 forms nor allows the top of a lift to begin to harden before the next lift is placed.  Cold  
 joints are not acceptable. 

b. Slabs.  Place concrete at a rate that ensures all deposits are joined to concrete that is still  
 plastic and within 10 minutes of the previous pour.  Concrete adjoining alternate slabs shall  
 not be placed until the adjoining concrete has cured as required elsewhere in this  
 specification for at least seven days unless otherwise approved by the Engineer. 

5. Field Tests.  During the progress of construction, the Owner will have tests made to determine  
 whether the concrete, as being produced, complies with the standards of quality specified  
 herein.  These tests will be made in accordance with ASTM C3l and ASTM C39. 

Each test will consist of a minimum of four cylinders, and the Owner, at his discretion, may  
take such tests as frequently as necessary to prove the quality of the concrete.  In no case shall 
less than one test be made of each day's pour or of each 50 yards of concrete.  The Contractor 
shall furnish the concrete for such tests but the remaining testing expense will be borne by the 
Owner.  Specimens will be cured under job conditions. 

For all concrete, the standard age of test will be 28 days, but the 7-day test may be used  
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provided that the relation between the 7 and 28 strengths of the concrete is established by tests 
for the materials and proportions used. 

Slump tests will be in accordance with ASTM Cl43. 

Enforcement of Strength Requirement.  Concrete is expected to reach a higher compressive  
strength than that indicated as minimum compressive strength.  At least the specified minimum 
cement shall be used, and more cement shall be used, if necessary, to meet all minimum and 
maximum requirements shown in the table.  Failure to meet these conditions shall be 
considered failure of the concrete. 

One test shall consist of the results of testing three (3) standard specimens in accordance with 
ASTM C3l and C39, except that if one specimen in a test shows manifest evidence of  
improper sampling, molding, or testing, it shall be discarded and the remaining two strengths 
averaged.  Should more than one specimen presenting a given test show defects due to  
improper sampling, molding, or testing, the entire test shall be discarded. 

If the concrete fails to meet the specifications in the preceding paragraph, the Owner shall have 
the right to ask for additional curing of the affected portion followed by cores taken in  
accordance with ASTM C42 all at the Contractor's expense.  If the additional curing does not 
bring the average of three cores taken in the affected area to at least the strength specified, the 
Owner may require strengthening of the affected portions of the structures by means of  
additional concrete or steel, or he may require replacement of these affected portions, all at the 
Contractor's expense.  Core tests for below-strength concrete shall be paid for by the  
Contractor even though such core tests indicate the concrete has obtained the required  
minimum compressive strength. 

E. Compaction.  Effective compaction shall be obtained by vibration, agitation, spading, and rodding 
until the concrete is free from voids, air bubbles, or rock pockets.  Vibrators shall not be used to 
transport concrete within the forms.  No less than one spare vibrator for each two vibrators in use 
on a pour, each in good working condition shall be kept on the job during pours.  One experienced 
workman shall be assigned to the operation of each vibrator as his only duty. Operations not 
deemed to be satisfactory by the Owner shall be immediately corrected. 

1. Vibration.  All concrete, with the exception of concrete slabs 4 inches or less in depth, shall be 
compacted with high frequency, internal mechanical vibrating equipment supplemented by
hand spading and tamping.  Concrete slabs 4 inches or less in depth shall be consolidated by
wood or metal grid tampers, spading and settling with a heavy leveling straight edge.  Carefully 
vibrate concrete around waterstops and ensure the waterstops are not bent or damaged.

a. Vibrators.  Vibrators shall be designed to operate with vibratory element submerged in the
concrete, and shall have a frequency of not less than 7,000 impulses per minute when
submerged.  The vibrating equipment shall be adequate at all times in number of units and
power of each unit to consolidate the concrete to the maximum practicable density so that it
is free from air pockets, honeycomb, entrapped air and so it closes snugly against all
surfaces of forms and embedded items.

b. Operation of Vibrators.  Do not allow vibrators to contact forms or reinforcing.  In
vibrating a freshly placed layer of concrete, the vibrator shall be inserted vertically through
the preceding layers that are still completely plastic and slowly withdrawn, producing the
maximum obtainable density in the concrete without creating voids.  Under no
circumstances shall the vibrator enter or disturb concrete that has stiffened or partially set.
The interval of vibrator placing shall not exceed two-thirds the effective visible vibration
diameter of the submerged vibrator.  Avoid excessive vibration that causes concrete
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segregation or causes an inordinate amount of entrained air to move to the face of the 
forms, which shall be causes for rejection of the concrete pour. 

c. Re-Vibration of Retarded Concrete.  Concrete containing retarding admixture for structural
walls and columns shall be placed by a schedule that allows each layer of concrete to be in
place and compacted for at least 30 minutes before the next layer of concrete is placed.
Bleed water on the surface of the concrete shall be removed before additional concrete is
placed and the concrete in place re-vibrated before the next lift is placed.  At tops of walls
and columns concrete containing excess water or fine aggregate caused by vibration shall
be removed while plastic, and the space filled with compacted concrete of the correct
proportions, vibrated in place.

F. Slabs.  Set screeds at maximum 8 foot centers, as approved, and verify correct elevations with 
instrument level, and consideration for any camber in the form.  Compact and tamp concrete to 
bring 3/8 inch mortar to surface, and wood float to straightedges and screeds.  Make finished 
surfaces level or sloped as detailed, with maximum deviation of 1/4 inch from 10 feet straightedge 
for exposed finishes, and there shall be no low spots to impound water.  Do not use steel or 
plastic floats of any kind of initial floating operations.  Unless otherwise specified, do not apply 
hereinafter specified finishes until surface water disappears and surface is sufficiently hardened. 
Remove all bleed water and laitance as it appears. 

G. Tolerances. 

1. Forms, sleeves, and inserts shall be set, and concrete shall be cast, to the lines and grades
indicated on the plans and as detailed in these specifications.  The maximum deviation from
true line and grade shall not exceed the tolerances listed in the following table.

        Item ______          Maximum Tolerance 

Sleeves and inserts +1/8 inch   -1/8 inch 
Projected ends of anchor bolts +1/4 inch   -0.0 inch 
Anchor bolt setting +1/16 inch  -1/16 inch 

2. Formed surface tolerances for concrete shall meet requirements for ACI surface classes as
follows, unless otherwise specified herein or in the Special Provisions.

Class "A". Exposed interior and exterior concrete to be coated or painted. 
Abrupt irregularities must meet a modified requirement of 1/16 inch 
maximum.* 

Class "B". Coarse textured concrete intended to receive plaster, stucco or 
wainscoting. 

Class "C". Exposed interior and exterior concrete not requiring coating or 
painting. 

Class "D". Permanently concealed surfaces below permanent ground level or 
operating water surface. 

Permitted Irregularities in Formed Surfaces 

Checked with a 5-foot Template. 

  Type of   ACI Surface Tolerance Class of Surface
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Irregularity    A       B       C       D    

Gradual 1/8 inch 1/4 inch  2 inch  1 inch 

Abrupt *1/16 inch 1/4 inch  1/4 inch  1 inch  

3. Deviation in alignment of slabs or walls shall not exceed a rate of l/8 inch in l0 feet within  
  the tolerances specified. 

4. Slabs shall be uniformly sloped to drain. 

5. Regardless of the tolerances listed herein, it shall be the responsibility of the Contractor to  
limit deviations in line and grade to tolerances which will permit proper installation and  
operation of mechanical equipment and piping. 

3.05 CURING FORMED CONCRETE.  Maintain forms containing concrete in a thoroughly wet condition 
until forms are removed.  Maintain all concrete in a continuously moist condition for not less than 7 
consecutive days after pouring (l4 days on projects subject to Federal Wage Determination).  Keep 
concrete moist with fine fog spray until protected by curing materials.  Use water curing method, 
specified liquid membrane-forming compound, or concrete curing paper or mats, all subject to approval 
for each specific use.  Vertical surfaces shall not be cured by sprinkling method unless specifically 
approved by the Engineer. 

3.06 PLACING GROUT. 

A. Grout all steel bearing plates, columns, and other structural parts set to hardened concrete using 
 nonshrink grout. Use an approved premixed grout, adding only water in the amount 
 recommended by the manufacturer. 

B. Generally, use driest practicable mix and pack into place so no voids remain between steel and the 
 supporting concrete. 

C. When necessary, use sufficient water to produce a flowable mixture, and pour, first forming sand 
 dams to retain the grout until partially set. When sufficient set is attained, remove dams and pack 
 grout to refusal on all four sides, to eliminate voids; fill any resulting edge voids with drier mix. 

D. In all locations where the surface of the grout will be exposed to view or in an area of high 
 humidity, nonshrink grout shall be recessed to approximately one-half inch back of the exposed 
 surface and the recessed area filled with cement mortar grout. 

3.07 ANCHORS, SLEEVES, STAIR NOSINGS, ETC. 

A. Install in forms, in accordance with layout information provided by their suppliers, all necessary 
 anchors, anchorage inserts, sleeves, slots, etc., required for fastening or passing the work of 
 other Sections; also all such surface items as edge angles, manhole frames and other castings, 
 trench cover frames or gratings, access panels, expansion joint covers, stair nosings, etc., 
 having anchorage features requiring that they be installed before concrete is placed. 

B. All such items shall be accurately located, carefully plumbed and leveled, securely fastened in 
 place so that alignment and level will not be disturbed during concreting, and protected from 
 damage until concreting is completed. 

C. Provide all openings and chases in concrete, shown on the Drawings or as otherwise required. 
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3.08 EQUIPMENT BASES.  Provide all concrete bases or foundations shown for equipment or fixtures 
included in other Sections of the work unless the Drawings or Specifications indicate that bases are to 
be furnished as part of the equipment. 

A. Material.  In general, use 3,000 psi concrete as required by Article 1.04, unless otherwise 
 specified on the Drawing. 

B. Installation of Nuts and Bolts.  Work from approved setting Drawings.  Use steel or plywood 
 templates and apply nuts above and below, to hold bolts in vertical position.  During the course 
 of the placement of any concrete, the Contractor shall have sufficient personnel, of whatever skill 
 or trade required, available to check the location of all embedded anchor bolts, edge angles for 
 grating, or any other item which may be deemed appropriate by the Engineer.  This check shall 
 be made immediately after the work has progressed to a point such that the item shall not be 
 subject to disturbance and prior to the concrete having obtained sufficient set such that 
 adjustment of the items, if necessary, cannot be made with unacceptable damage to the 
 concrete.  If the operation is such that repeated checks are required, they shall be made. 

C. Size.  Generally, the size indications and dimensions of bases shown on Drawings are 
 approximate.  The actual size, in all cases, shall be determined from the equipment furnished.  
 Work from approved equipment supplier's drawings. 

3.09 FINISHING FORMED CONCRETE. 

A. Within 5 days following the removal of forms, the following finishing operations shall be 
 performed.  No other finishing operations are required for permanently concealed concrete (i.e., 
 concrete below permanent ground surface or operating water level).  When specifically approved 
 by the Engineer, finishing of concrete may be performed by units, (i.e. a complete wall, a 
 complete structure, etc.), in which case 10% minimum concrete payment shall be retained for 
 the finishing operation. 

Finishing operations to be performed: 

1. Remove projections and offsets. 

2. Saturate form tie holes with water and fill voids with mortar of same mix as concrete (less  
 coarse aggregate), cure and dry; white bonding glue manufactured for this purpose may  
 be added to the mix in accordance with the manufacturer's instructions. 

3. Patch all damaged areas due to spalling, voids, rock pockets and bleeding of cement  
 (generally caused by form leaks) with mortar over a concrete adhesive bonding agent  
 manufactured for this purpose and applied in accordance with the manufacturer's  

  instructions.  Cut out all rock pockets to sound concrete, edges square to the surface and 
back beveled, and patch with tempered mortar applied over an approved epoxy concrete 
adhesive.  Large areas (as determined by the Engineer), and all other damaged areas over 
1/2 inch in depth shall be repaired similarly.  Other damaged areas less than 1/2 inch in 
depth shall be similarly repaired, but an approved white concrete bonding agent may be 
used in place of epoxy concrete adhesive. 

4. Finish patches flush with adjoining surfaces and cure the same as the original concrete. 

Attention is directed to the need for properly curing the repair patches, and for utilizing 
the proper bonding agent for a given situation (i.e., below operating water level). 
Information regarding the manufacturer's recommended use shall be furnished to the 
Engineer for his evaluation. 
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Pursuant to the specifications, all concrete must be cured for seven (7) days after pouring 
or patching, including sacked concrete, except concrete sacked after 7 days following 
pouring or patching needs no further curing. 

5. Small air holes may be considered those which would be covered over by sacking, and  
 need not be repaired on external walls being waterproofed or other areas not required to  
 be sacked under the specifications.  Air holes larger than this shall be considered voids. 

Minor cement paste leaks are those not exposing aggregate and which can be covered 
over by sacking, and should be treated similarly to small air holes.  Anything larger shall 
be considered a rock pocket or a bleed hole, depending upon the condition.  Some small 
bleed holes may, at the discretion of the Engineer, not need to be chipped out, but may be 
merely sandblasted to sound concrete prior to patching. 

B. All exposed interior and exterior formed concrete (i.e., concrete not permanently concealed from 
 direct visible exposure under facility operating conditions, including gallery and equipment room 
 walls and ceilings), and all concrete to be coated in the finished structure shall, in addition to the 
 foregoing, be Brush-Off Blast Cleaned (SSPC-SP7-63) to open all paste and air holes and to 
 remove curing compound and dust.  It shall then be rubbed with cement of consistent color and 
 burlap and/or with brick and water to eliminate pockets and produce reasonable smooth 
 surfaces  suitable for painting. A reasonable smooth surface shall be defined as a surface with 
 no projections or form marks greater than 1/16 of an inch and no indentations after finishing. 
 Chamfers and fillets shall be made straight and true, and uniform. 

 Concrete to be temporarily concealed until facility is expanded shall be considered exposed 
 concrete. 

3.10 FINISHING SLABS AND FLATWORK.  As specified above, initially compact, bring 3/8 inch  
 mortar to surface and float surfaces.  Finished surfaces shall be "puddle-free" and level or sloped as 
 indicated to above specified maximum deviation limits.  Surfaces which are not within these limits 
 shall be removed and replaced at no additional cost to Owner; patching is not acceptable.  Keep 
 surface moist with fine fog spray of water to prevent drying during finishing operations and until 
 curing media is applied.  Dusting with cement or sand during finishing operations is not permitted. 

A. Precautions.  Slabs have not been designed for heavy construction loads.  Contractor shall repair 
or replace damaged slabs resulting from his use of heavy equipment or loadings as directed by the 
Engineer. 

B. Rough Slabs.  Broom surfaces of slab after initial set of concrete leaving coarse aggregate 
 slightly exposed.  Apply on following areas and surfaces: 

1.   Concrete to receive deferred concrete, grout or mortar. 

2.   Tops of footings for masonry. 

C. Monolithic Trowel Finish.  For all floor, slab, and flatwork surfaces not otherwise indicated or 
 specified.  After surface water disappears and floated surface is sufficiently hardened, steel 
 trowel and re-trowel to smooth surface.  After concrete has set enough to ring trowel, re-trowel 
 to a smooth uniform finish free of trowel marks or other blemishes.  Avoid excessive troweling 
 that produces burnished areas. 

D. Steel Float Finish.  Same as monolithic trowel finish, except omit second re-troweling.  Apply 
 on following area and surfaces: 
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1. Apply on floor slab surfaces in water-bearing structures. 

2.  Areas scheduled to receive resilient floor coverings. 

E. Swirl Non-Slip Finish.  Prepare same as steel float finish, then perform final troweling with 
 circular motion and slightly lift trowel to produce uniform swirl (sweat trowel) non-slip finishes 
 matching sample selected by Owner from Contractor-prepared 2-foot square sample panels.  
 Unless otherwise specified, provide uniform coarse texture on exterior walking surfaces. 

F. Wood Float Finish.  Float to screeds.  When ready, finish with wood floats to a uniformly 
 textured surface.  Apply on following areas and surfaces: 

1. Exterior walking surfaces exceeding 1:10 slope. 

G. Floor Hardener Application. 

1.  Floor hardener shall be applied by dust-on method to all interior exposed concrete floors, and  
 to other specifically designated floors using specified materials and rates of coverage. 

2. Prior to application, the Contractor shall consult with the manufacturer's field representative  
 in regard to application of floor hardener under prevailing job conditions. 

3. Float and trowel floor hardener into the surface of freshly floated concrete floors shall be in  
 strict accordance with the manufacturer's printed instructions. 

4. Cure as work progresses using method conforming to hardener manufacturer's printed  
 directions. 

3.11 CURING SLABS AND FLATWORK.  Apply curing media as soon as feasible after finishing 
 operations without marring surfaces, and in any case on same day.  Keep surfaces moist until curing 
 is applied. Upon approval of liquid compounds, apply in strict accordance with material 
 manufacturer's published application rates; apply two (2) spray coats, second coat sprayed at right 
 angle direction from first coat.  Carefully mask and protect adjoining surfaces where compound is 
 used. 

A. Curing Period and Protection.  Maintain curing materials in proper sealed condition for minimum 
 of 7 days (14 days on projects subject to Federal Wage Determination) after application.  Keep 
 traffic on curing surfaces to the minimum possible, and completely off liquid compound cured 
 surfaces.  Immediately restore any damaged or defective curing media. 

B. Restriction.  Do no use liquid membrane-forming curing compound within water-bearing 
 structures, or on surfaces to receive deferred concrete or masonry, or on surfaces to receive 
 fluid-applied protective coatings or waterproofing. 

C. Liquid Membrane-Forming Curing Compound.  Upon approval, and except as restricted above, 
 use liquid curing compound for all slabs, floors, and flatwork.  On slabs having floor hardener 
 treatment, cure such slabs in strict conformance with printed recommendations of floor hardener 
 manufacturer.  Other special precautions may be required if concrete is exposed to freezing or 
 otherwise adverse weather conditions during the curing period. 

D. Sheet Curing.  Use concrete curing sheet material on surfaces where liquid curing is not 
 permitted, and on all joints sealed with pressure sensitive tape; immediately repair any tears 
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 during curing period.  Verify that surfaces remain damp for full curing period; if necessary or 
 directed, lift sheeting and wet surfaces with clean water, and replace sheeting. 

E. Water Curing.  Alternate to either liquid curing compound or sheet curing method where 
 approved.  Keep concrete continuously wet by ponding, sprinklers, or equivalent for entire curing 
 period. 

3.12 FORMED STAIRS AND TREADS.  Stair nosings are required on all stairs.  Accurately place cast 
 abrasive nosings and screed tread surface flush and level.  Cut riser back as indicated.  At exterior 
 and wet interior locations, apply coarse textured swirl non-slip abrasive finish on surface of treads 
 and landings.  Strip protective tape from the nosings on completion of cement finishing operations. 

3.13 CHAMFERS AND FILLETS.  Unless otherwise shown on the drawings or directed by the Engineer, 
 exposed edges of formed concrete structure shall be provided with a 45°, 3/4 inch x 3/4 inch 
 chamfer.  Where fillets are shown on the drawings, they shall be formed with a 45°, 3/4 inch x 3/4 
 inch form chamfer, formed with a 3/8 inch radius form, or tooled with a 3/4 inch radius rounding 
 tool.  Where project is an expansion of an existing facility, chamfer selected shall be compatible with 
 chamfer of existing facility. 

3.14 JOINTS WITH SEALANT.  Sandblast joints to clean sound concrete, using oil-free air to provide 
 surfaces free of oil, foreign materials, and moisture.  Mix and place primer, and sealant in 
 accordance with manufacturer's printed instructions.  Install foam backing in joints so sealant depth 
 is between one-half and two-thirds of joint width.  Isolate backing from sealant using a bond 
 breaker such as polyethylene tape, aluminum foil, or wax paper. 

A. Manufacturer's Supervision.  A technical representative of the sealant manufacturer shall be 
 present at the time sealant operations are started to supervise and approve preparation, 
 sealant mixing, and sealant applications procedures and applicators.  The representative shall 
 make frequent visits to the site to ensure that sealant installations conform to the 
 manufacturer's  instructions, and shall issue a written report to Owner covering each visit. 

B. Crack Sealing.  Before and after backfilling of the tanks, all cracks over 0.01 inch wide in 
 concrete surfaces of tanks and other water-containing structures shall be cutout as detailed and 
 the groove filled with backing, primer, and sealant. 

C. Joint Sealer.  Unless specified otherwise, IGAS type joint sealer shall be used where joint depth 
 is equal to or greater than twice the joint width.  Colma type joint sealer shall be used where the 
 depth to width ratio is less than 2:1. 

D. Sealant. All sealant shall be placed in strict accordance with the manufacturer's printed 
 specifications by a firm specializing in this type of work for not less than five (5) years, or by the 
 Contractor under direct supervision of the manufacturer's representative. 

E. Sealant Locations.  All locations where sealant is placed must be cleaned by sandblasting and be 
 free from oil, foreign materials, and moisture.  Lower surfaces of joints shall be isolated with a 
 bond breaker such as polyethylene, wax paper, aluminum foil or polyethylene tape. 

3.15 INSTALLATION OF PIPELINES THROUGH CONCRETE STRUCTURES. 

A. Whenever a pipeline or any material terminates or extends at or through a structural wall or 
 sump, the Contractor shall install in advance of pouring the concrete the fitting or special 
 casting required for the particular installation.  Otherwise, prepare and submit shop/erection 
 drawings of other installation methods and obtain approvals in advance of commencement of 
 work. 
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B. Whenever any run of pipe is installed per approved shop/erection drawings subsequent to 
placing of concrete, the Contractor shall accurately position the opening in the concrete for such 
pipelines.  Unless otherwise required, all pipes penetrating fluid containing or earth-supporting 
portions of the structure shall be ring flanged. 

1. Opening shall be of sufficient size to permit a perfect final alignment of pipelines and
fittings without deflection of any part and to allow adequate space for satisfactory packing
where pipe passes through wall to insure watertightness around openings so formed.

2. The boxes or cores shall be provided with continuous keyways to hold the filling material
in place and to insure a watertight joint.

3. Boxes or cores shall be filled with nonshrink grout or nonshrink concrete.

3.16 FIELD QUALITY CONTROL. 

A. Concrete Tests.  At Owner's expense, Owner's selected Testing Laboratory shall perform the 
concrete tests: 

1. Compression Tests.  Make one set of at least four standard test cylinders from each day's
placing and each 150 cubic yards, or fraction thereof, each class of concrete.  Date cylinder,
number and tab, indicating location in structure from which sample was taken.  Indicate
slump test result of sample.  Do not make more than one set of test cylinders from any one
location or batch of concrete.

2. Test Cylinders.  Provide for testing by Owner or Testing Laboratory to take test cylinders at
the job in accordance with ASTM C31.  Test specimens in accordance with ASTM C39 at
the age of 7 and 28 days.  Contractor shall furnish labor and assistance for casting test
cylinders, and shall furnish moist curing cabinets, as required, conforming to ASTM C31 at 
the site.

3. Core Tests.  Should strength of concrete, as indicated by tests, fall below required
minimum, then additional tests of concrete which the unsatisfactory samples represent may 
be required by Owner.  Testing Laboratory will make such test in accordance with ASTM
C42.  Contractor shall fill the holes made by cutting cores with dry pack concrete.  Tests for 
below-strength concrete shall be paid for by the Contractor even though such tests indicate 
the concrete has obtained the required minimum compressive strength.

4. Air Content.  At time that compression test cylinders are cast, test a sample of the same
concrete for air content in accordance with ASTM C231.

3.17 WATERTIGHTNESS OF CONCRETE STRUCTURES. 

A. All concrete structures designed to contain or convey fluid shall be tested for watertightness  by 
the Contractor by filling with water to levels approximating what will be attained during  operation 
and measuring the drop in level due to leakage, if any.  These tests shall be made under the direction 
of the Owner, and if necessary, the tests shall be repeated until watertightness is insured. 

B. Rate of filling shall be limited to minimize shock-effect to new concrete construction.  Water 
shall be held under each condition long enough to satisfy the Owner that the structures are 
watertight.  Structures shall be free of internal or external water leakage. 
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C. The total loss of water-level in any basin or flume shall not exceed 1/2 inch depth in 24 hours. 
 Leakage shall be located and stopped and the structure again tested until this requirement is 
met.  If the structure does not meet the test, the Contractor shall repair or replace at his own 
expense, such part of the work as may be necessary to secure the desired results, as approved 
by the Owner. 

D. Regardless of the rate of leakage, there shall be no visible leakage from any concrete structure. 

3.18 ALTERATIONS AND REWORK.  Existing concrete surfaces to receive new concrete shall be 
heavily sandblasted to expose coarse aggregate and produce clean coarse textured surface.  Such 
prepared surfaces shall be coated with epoxy bonding compound immediately prior to placing 
concrete.  The compound shall be an approved equivalent to Sika Chemical Company's "Sikastix 
Adhesive", Hunt Process Company's "HB Series Epoxy Mortar", or equal of type, mix and 
application in strict accordance with manufacturer's printed recommendations and directions for 
various conditions. 

3.19 QUALITY OF WORK.  Concrete work which is found to be in any way defective or out of tolerance 
may be ordered by the Owner to be removed and replaced.  Should this occur, all costs shall be paid 
by the Contractor. 

END OF SECTION 
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SECTION 03470 

PRECAST CONCRETE VAULTS 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. This section specifies the concrete work and appurtenances required for precast concrete 
vaults.  Vaults shall be constructed of reinforced concrete sections and shall conform to the 
minimum dimensions shown on the Plans.  Cast-in-place vaults will be considered acceptable 
only after approval is granted by the ENGINEER. 

1.02 SUBMITTALS 

A. The CONTRACTOR shall submit to ENGINEER 4 sets of shop drawings showing size and 
placement of reinforcing steel, wall opening locations, etc., and structural calculations for the 
vault design sealed by a licensed Civil Engineer. 

B. The CONTRACTOR shall submit shop drawings of the proposed structure for review prior to 
construction.  Drawings must provide information for complete review including dimensions, 
reinforcement design calculations and layout, etc. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Precast Concrete Sections 

1. Precast sections shall be cast in a yard specializing in precast concrete materials.

2. All vaults shall be inspected during casting by an independent, certified testing
laboratory, approved by the ENGINEER, to establish the strength of the concrete and the
adequacy of curing, to certify the date the vaults were cast, and to confirm that the steel
has been properly placed.  This testing shall be performed by the laboratory at the
CONTRACTOR's manufacturing plant, prior to shipment.

3. At least three cylinders shall be taken each day that vaults are cast, with batch samples to
be designated by the laboratory representative.  At least one set of cylinders shall be
taken for each nine cubic yards of concrete used in the construction of the precast vaults.
These samples shall be tested for strength.  If the samples fail to meet minimum concrete
strength requirements set forth in the Specifications, all vault sections manufactured from
the concrete from which the cylinders were made will be considered rejected.

4. In addition, the OWNER reserves the right to core vaults either at the site or point of
delivery to validate strength of concrete and placement of steel.  If cores fail to
demonstrate the required strength or indicate incorrect placement of reinforcing steel, all
sections not previously tested will be considered rejected until sufficient additional cores
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are tested, at the CONTRACTOR's expense, to substantiate conformance to these 
requirements. 

B. Concrete 

1. All concrete used in the construction of vaults shall be capable of obtaining a 28-day
compressive strength of 4,000 psi.

C. Curing 

1. All concrete shall be cured in accordance with any one of the methods specified in
ASTM 478.  The facilities for curing shall, however, be subject to the review and prior
approval of the ENGINEER.  No precast concrete shall be delivered to the job site until
the specified minimum compressive strength of 4,000 psi, as determined by crushing tests
on cured concrete cylinders, has been obtained.

D. Access Opening 

1. The access opening shall be equipped with double leaf adjustable torsion spring assisted
door as shown on the Plans.

E. Access Doors 

1. Access door and frame shall be 1/4-inch steel diamond pattern.  Door shall be equipped
with heavy forged brass hinges, stainless steel pins, spring operators for easy operation
and an automatic hold open arm with release handle.  A snap lock with removable handle
shall be provided.  Cast in portion of frame shall be coated with bituminous paint prior to
casting into concrete.  Where double leaf doors are required, a safety chain shall be
installed on the doors.

F. Joint Sealing Compound 

1. Precast sections shall be jointed with a preformed joint sealing compound, "Ram-Nek",
manufactured by K. T. Snyder Company, Inc., Houston, Texas, "Quikset" manufactured
by Quikset Utility Vaults, Santa Ana, California, or equal, applied in accordance with the
manufacturer's instructions.

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Transportation and Delivery 

1. Every precaution shall be taken to prevent injury to the precast sections during the
transportation and unloading of the sections.  The precast sections shall be unloaded
using skids, pipe hooks, rope slings, or suitable power equipment, if necessary and the
sections shall be under perfect control at all times.  Under no conditions shall the precast
sections be dropped, dumped or dragged.
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2. If any precast section is damaged in the process of transportation, or handling, such
section shall be rejected and immediately removed from the site and replaced at the
CONTRACTOR's expense.

B. Excavation and Backfill 

1. Excavation and backfill shall be done in accordance with the provisions of Section 02200
of these specifications and the Plans.

C. Joint Sealing Compound 

1. The sealing compound shall be applied as follows:

2. The joint shall be cleaned with a brush.

3. The Silicon treated protective paper shall be removed from one side of the preformed
rope and preformed rope shall be laid paper side up on the cleaned joint surface.  The
surface shall be pressed firmly end-to-end around the entire joint making 1-inch laps
where necessary.

4. The protective paper shall be removed from the preformed rope and the next section shall
be lowered into place.

5. Sufficient preformed joint sealing compound shall be installed so as to completely fill the
joint and show a "squeeze-out" on the inside and outside of the joint.

D. Pipe and Fittings 

1. All pipe and fittings, including installation shall conform to the provisions of the
specifications of the designated pipe and fittings.

E. Pipe Penetrations 

1. The pipe penetrations shall incorporate Link Seal assemblies, Model C LS 575 with WS-
18-375 Steel Sleeve as per the Plans.

F. Elevation and Installation 

1. Each section shall be set perfectly plumb.  Riser sections of various heights shall be used
in order to bring the top of the vault access opening to the required elevation.

2. The elevations at which access openings are to be set shall conform to the requirements
set forth on the Plans, but in all cases shall be governed by the ENGINEER in the field.
Where the access opening is within the roadway or shoulder, it is to be placed flush with
the existing surface.  Where the structure is outside the limits of the traveled shoulder, but
not in roadside ditch, it should be placed 1/10 foot or more above the existing ground
surface.  Where the access opening falls within the existing roadside ditch or right of
way, it is to be placed approximately 1-1/2 feet above the existing ground surface or as
directed by the ENGINEER.
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G. Concrete Finish 

a. Concrete walls, roof and floor shall have surface defects repaired and have a
minimum rough form finish as specified in the ACI (American Concrete Institute)
Manual of Concrete Practice Section 301, Chapters 9 and 10.

H. Cleaning 

1. Vaults walls, floor and ceiling shall be cleaned of any foreign debris, including forms,
tape, form oil, etc., prior to final acceptance.  All vaults shall be thoroughly cleaned of
any accumulation of silt, debris, or foreign matter of any kind.

2. Access openings shall be cleaned of foreign matter to insure a satisfactory fit and
appearance prior to final acceptance.

I. Testing 

1. It is the intent of the Plans and Specifications that vaults be as watertight and free from
infiltration as possible.  Any evidence of leakage throughout the warranty period shall be
repaired to the satisfaction of the OWNER at the sole expense of the CONTRACTOR.

END OF SECTION 
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SECTION 11205  

FLOW METERS AND GAUGES 

PART 1  GENERAL

1.01 DESCRIPTION 

A. Description of Work 

It is the intent to provide flow meters and gauges of the same type and manufacturer at the 
various project locations defined below.  Gauges provided with the booster pump system will 
be provided by the pump supplier as part of the booster pump system.  If practical, the same 
gauge type and manufacturer should be used at the other project locations. 

B. Flow Meters:  Three magnetic flow meters will be used for the Spring Mountain Motorsports 
Ranch water system.  The meter locations are as follows: 

1. Well House 1

2. Well House 2

3. Booster Pump Station

C. Gauges:  Pressure transmitter and gauges will be provided at the following locations: 

1. Well House 1

2. Well House 2

3. Booster pump

1.02 RELATED SECTIONS 

A. Section 02625 Pressure Pipe-Valves-and Fitting 

B. Section 11211 Pre-Engineered Booster Pump Station 

1.02 REFERENCES 

A. ISA – Instrument Society of America 

B. ANSI/ISA S5.1 – Instrumentation Symbols and Identification 

C. NEMA – National Electrical Manufacturers' Association 

D. ASME – American Society of Mechanical Engineers 

E. NEC – National Electrical Code 

F. OSHA – Occupational Safety and Health Administration 

1.03 SUBMITTALS 

A. Furnish shop drawing submittals in accordance with Section 01300 Contractor Submittals. 

PART 2  PRODUCTS 

2.01 GENERAL 
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A. Instrumentation work shall conform to or exceed the applicable requirements of the National 
Electrical Code. 

B. Instruments shall be the most recent field-proven models marketed by their manufacturers at 
the time of submittal of the Shop Drawings unless otherwise required. 

2.02 MAGNETIC FLOW METERS 

A. Magnetic Flow Meters: 

1. Provide Endress+Hauser, Inc., Model Proline Promag E100 magnetic type flow meters
with local flow indication and provisions for a high resolution signal to a SCADA system
by others.

2. Provide meters with a polyurethane liner, ANSI B16.5 flanged ends, 316 SS electrodes,
and includes 0.5% calibration

3. Meters shall include a Nema 4X housing and require a 24VDC power supply, output of the
meter shall be 4-20mA based on full scale range.

4. Metes to include grounding rings mounted in each end of the meter. Grounding rings are
not required if the internal potable coatings have been removed.

5. Meters shall be as sized on the drawings. Meter output shall be displayed locally with
provisions to be transmitted to a SCADA system, by others.

B. Install flow meters in the following locations with the designated size and flow range. 

1. Well House 1 - 6 inch meter with 0 to 800 gpm flow range setting

2. Well House 2 - 6 inch meter with 0 to 800 gpm flow range setting

3. Booster Pump Building Discharge Line - 12 inch meter with 0 to 3,000 gpm flow range
setting

C. Local Flow Indicators:  Provide wall mounted local readouts for all flow meters.  (Note that 
the booster pump controls may have a local flow readout provided with their panel.) 

2.03 PRESSURE GAUGE AND TRANSMITTERS: 

A. Install Endress+Hauser Cerabar S PMP71 pressure transmitters with local indicators and 
suitable for the Owners SCADA connection. 

B. Install gauges in the following locations with the designated pressure range and in units of ft. 
of water or psi, as directed by the OWNER. 

1. Well House 1 – 0 to 30 psi

2. Well House 2 - 0 to 30 psi

3. Booster Pump Suction Header – 0 to 30 psi

4. Booster Pump Discharge Header – 0 to 100 psi

C. Provide power to the transmitter and provide transmitter output as directed by the OWNER. 

2.04 PRESSURE GAUGES: 
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A. All gauges shall be a minimum of 4” diameter, liquid filled, brass connection port, stainless 
steel case and bayonet ring and be in accordance with ASME B40-100, grade 1A. 

B. Gauge accuracy shall be +/- 1% of span throughout the full range. Gauges shall be selected to 
read at mid-point when operating at design conditions. 

C. Gauge operating temperature shall be -40°F to 140°F (-40-+60°C) ambient and +140°F 
(+60°C) fluid medium maximum. 

2.05 WELL PRESSURE TRANSDUCERS: 

A. Well pressure transducers shall be specified and installed with the Owners SCADA equipment 
package. 

PART 3  EXECUTION 

3.01 PRODUCT HANDLING 

A. Shipping Precautions:  Instruments shall be packed and secured to provide complete protections 
from damage, dust and moisture. 

B. Special Instructions:  Special instructions for proper field handling, storage, and installation 
required by the manufacturer shall be securely attached to each piece of instrument prior to 
packaging and shipment. 

C. Storage:  Instruments shall be stored in dry permanent shelters and shall be adequately 
protected against mechanical injury. If any apparatus has been damaged, such damage shall be 
repaired by the Contractor. 

3.02 MANUFACTURER’S SERVICES 

A. Contractor shall ensure or may need to furnish some or all of the manufacturer’s services for 
the instrumentation listed in this specification: 

1. Perform factory bench calibration

2. Oversee installation

3. Verify installation of installed instrument

4. Site verification of calibration.

3.03 INSTALLATION 

A. General 

1. Contractor shall install instrumentation per manufacturers’ instructions.

2. Instrument Locations: The locations of instruments are approximate.  The exact locations
and routing of wiring and cables shall be governed by structural conditions and physical
interferences. Instruments shall be located and installed so that it will be readily accessible
for operation and maintenance. Where job conditions require reasonable changes in
approximated locations and arrangements, or when the Owner exercises the right to require
changes in locations of equipment which do no impact material quantities or cause material
rework, the Contractor shall make such changes without additional cost to the Owner.
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B. Conduit, Cables, and Field Wiring 

1. Conduit shall be provided in timely matter without delay to the Work.

2. All field wiring and cables shall be provided in timely matter.

C. Instrumentation Tie-Downs:  Instruments shall be anchored by methods that comply with 
seismic requirement applicable to the Site. 

D. The Contractor shall be responsible for providing any additional or different type connections 
as required by the instruments and specific installation requirements.  Such additions and such 
changes, including the proposed method of installation, shall be submitted to the Engineer for 
approval prior to commencing the work.  Such changes shall not be a basis of claims for extra 
work or delay. 

E. Installation Criteria and Validation:  Field-mounted components and assemblies shall be 
installed and connected according to the requirements below: 

1. Installation personnel have been instructed on manufacturers’ installation requirements.

2. Technical assistance is available to installation personnel at least by telephone.

3. Installation personnel have one copy of the approved Drawings and data.

4. Power and signal wires shall be terminated with crimp type lugs, where the terminal block
requires this.

5. Connectors shall be, as a minimum, water tight.

6. Wires shall be mounted clearly with an identification tag that is of a permanent and reusable
nature.

7. Wire and cable shall be arranged in a neat manner and securely supported in cable groups
and connected without splices unless specifically approved by the Engineer.  Wiring shall
be protected from sharp edges and corners.

F. Verify the correctness of each installation, including polarity of electric power and signal 
connections, and make sure process connections are free of leaks.  

3.04 CALIBRATION 

A. General:  Devices provided shall be calibrated according to the manufacturer’s recommended 
procedures to verify operation readiness and ability to meet the indicated functional and 
tolerance requirements. 

B. Calibration Points:  When possible each instrument shall be calibrated at 5, 50, and 90 percent 
of span using test instruments to simulate inputs.  The test instruments shall have accuracies 
traceable to National Institute of Standards and Testing. 

C. Bench Calibration:  Instruments that have been bench-calibrated shall be examined in the field 
to determine whether any of the calibrations are in need of adjustment.  

D. Field Calibration:  Instruments which were not bench-calibrated shall be calibrated in the field 
to insure proper operation in accordance with the instrument data sheets. 

3.05 PERFORMANCE TEST 

A. All instruments shall operate for 30 days without failure. 
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B. The Contractor shall furnish support staff as required to satisfy the repair or replacement 
requirements. 

C. If any component fails during the performance test, it shall be repaired or replaced. 

3.06 ACCEPTANCE 

A. The following conditions shall be fulfilled before the WORK is considered substantially 
complete: 

1. Submittals have been completed and approved.

2. The instruments have been calibrated.

3. Any necessary training has been performed.

4. Spare parts and expendable supplies and test equipment have been delivered.

5. The performance test has been successfully completed.

6. Record drawings have been submitted.

***END OF SECTION*** 
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SECTION 11211 

PRE-ENGINEERED BOOSTER PUMP STATION 

PART 1 - GENERAL

1.01 DESCRIPTION 

A. Purpose: To provide a single source responsible for the manufacture and warranty of a 
prefabricated, skid mounted, fully automatic variable speed pumping system. The 
pumping system shall automatically maintain a constant discharge pressure regardless 
of varying flow demands within the station rating.

B. The pumping system shall conform to the specifications herein in all aspects. This
specification covers the minimum requirements, but should not be considered to be all
inclusive. It is the successful vendor's responsibility to include all necessary 
appurtenances to provide for a complete, smooth operating, and reliable pump system.
The manufacturer shall supply a complete set of general arrangement drawings,
electrical power schematics, and control schematics in the operation and service manual .

C. Manufacturers seeking authorization to furnish their product shall be a registered 
ISO9001:2008 manufacturer, and shall hold a current Quality Management Certificate for the 
assembly of custom packaged pumping systems and controls for use in commercial, 
irrigation, municipal, industrial, and fire applications. 

1.02 REFERENCES 

A. American National Standards Institute (ANSI) 

B. American  Society for Testing and Materials International  (ASTM): 

1. A36: Standard Specification for Carbon Structural Steel.

2. A48: Standard Specification for Gray Iron Castings.

3. A53:   Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless. 

4. Al05: Standard Specification for Carbon Steel Forgings for Piping Applications.

5. A276: Standard Specification for Stainless Steel Bars and Shapes.

6. A307: Carbon Steel Bolts and Studs.

7. A582/A582M: Standard Specification for Free-Machining Stainless Steel Bars.

8. B 148: Standard Specification for Aluminum-Bronze Sand Castings.
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C. American Society of Mechanical Engineers (ASME)

1. ASME B 16.5: Pipe Flanges and Flanged Fittings

D. American Water Works Association (AWWA)

E. American Petroleum Institute (API)

F. Hydraulic Institute (HI) 

G. National Electric Code (NEC)

National Electrical Manufacturers Association  NEMA – MG 1

1.03 MANUFACTURER 

A.  The pumping system shall be of the type manufactured by TIGERFLOW Systems, 
LLC. The station manufacturer shall be certified to provide a UL listing for both the 
control panel and the pump station as a complete system, to ANSI-NSF-61
certification standards. The primary line of business of the pump station 
manufacturer shall be the design & manufacture of centrifugal pump booster 
stations. For consideration of a proposed equal system, the contractor shall furnish the 
following data to the Engineer at least 10 days prior to the date of the bid opening:

1. A complete specification for the pumping system proposed as an equal. 

2. A statement of full conformance to the specifications signed by an authorized 
representative of the manufacturer.

3. A D-size layout drawing showing overall dimensions and all piping discharge 
locations.

4. Complete submittal data for all major equipment such as pumps, motors, control
components, valves, and motor starters.

5. A D-size one-line electrical schematic showing power wiring. 

6. Manufacturer's electrical control panel UL508A file number.

7. A copy of the manufacturer's  certificate of insurance showing as a minimum, 
general  liability  coverage  of  $1,000,000  and  an  excess  liability  coverage  of 
$5,000,000.

8. If, in the opinion of the Engineer, the data submitted shows the pumping system to 
be an equal to the system specified, the bidding contractors shall be notified not
less than 14 days prior to the bid opening.

1.04 SUBMITTALS 
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A. Submittals shall be in accordance with all the requirements of the general specification. 
Submit electronic copies to the engineer for approval. All submittals shall include the 
following.  

B. Component Data: Submit the manufacturer’s technical data sheets for all system components 
including but not limited to valves, piping accessories, control devices, variable speed drives 
that are furnished, including dimensions, capacities, electrical characteristics, material 
finishes and performance data. Installation & startup procedures must be included as well 

C. Shop Drawings : Submit shop drawings for the variable speed packaged pumping system 
including but not limited to the following information: 

1.System Engineering Data Sheet. 

2.Autodesk Inventor  2010 suite including the following modules: 

a. Mechanical desktop 

b. Solids Works 3D AutoCAD 

c. FEA analysis tools 

d. Hydraulic modeling tools 

e. BIM Compliant drawings 

3. Piping & instrumentation drawings (P&ID) showing all system instruments included in 
this specification. 

4. Bill of Material with a complete detailed description of the function and a manufactures 
specification sheet of each component. Components include but are not limited to pipe, 
fittings, strainers, flexible connectors, type of pipe, sensors, transmitters, variable speed 
drives, pumps, control valves, manually operated valves, check valves, pumps, air 
separators, expansion tanks, switches, control boards, hoist, trolley, PLC, HMI, etc.. 

5. Complete wiring diagram of the power wiring including conduit size, wire size and all 
components. 

6. Complete wiring diagram of the control system including all control and sensing 
components. Clearly define what is to be field installed and what will be factory installed 
and tested. 

7. Written description of the sequence of operation. 

8. General arrangement drawing showing all system dimensions including footprint, 
customer interface dimensions for supply & return piping, electrical connections with 
each component labeled and described on the drawing.  

9. Manufacturer’s pump data sheet including: 

a.  Pump curve including design point. 

b. Materials of construction. 

c. Construction drawing 

d. Human Machine Interface (HMI) software and equipment & layout including menu 
 structure and points list. 

e. Controller equipment including PLCs, HMI and all instrumentation factory or field 
 installed 
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10. Manufacturer shall submit a certificate of product liability insurance for no less than five 
million dollars ($5,000,000.00). Furnish a written certification that the manufacturer’s 
listing with Underwriters Laboratories is an approved manufacturer of factory assembled 
packaged pumping systems. 

1.05 DELIVERY, STORAGE & HANDLING 

A. The complete packaged pumping station shall be manufactured and tested as a complete unit 

B. Systems that require modular construction to allow access to the site due to freight 

restrictions shall be shipped in separate modules and re-assembly at the jobsite is the 

responsibility of the contractor. The modular system will be approved by the engineer and 

coordinated between the contractor and the station manufacturer 

C. Drain plugs shall be removed from the system to prevent freezing during storage and 
shipping. 

D. Comply with all Hydraulic institute standards and TIGERFLOW submittal data for storage of 
the station. 

E. Comply with the station manufacture’s recommendations for transportation, rigging and off  
loading 

1.06 OPERATION & MAINTENANCE MANUALS 

A. The end user shall be provided with electronic copies of the operation & maintenance 
manuals. The electronic manual shall be in Adobe acrobat 9.0 format and include the 
following information: 

1. Name and contact information for the design engineer, installing contractor, index of 
equipment including the vendors name and contact information. 

2. Complete specification sheets, manufacturing drawings, brochures and bill of material for 
each component provided. Bill of material shall contain part specific model numbers and 
manufacturer 

3. Operational sequence of operation 

4. P&ID and general arrangement drawings 

5. Electrical power and control wiring diagrams including all the information required for 
the owner to troubleshoot repair and expand the system. 

6. Complete operation & maintenance manuals from the manufacturers for all major station 
components. 

1.07 QUALITY ASSURANCE 

A. The manufacturer of the pumping station shall be listed by Underwriters Laboratories as an 
approved manufacturer of for packaged pumping stations under category “QCZJ” including 
all controls, pumps, motors, piping specialties, valves and fittings. In addition the control 
panel shall be listed by underwriters Laboratories U.L. 508A (Industrial Control Panels). 
Proof of the listing shall be provided as part of the submittals and operation and maintenance 
manuals. 

B. The manufacturer of the pumping station shall provide as part of the submittals published 
catalog data that the packaged pumping station is part of the standard product line. 
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C. The manufacturer of the pumping station shall have a minimum of 20 years experience in the 
manufacturing and application of packaged pumping station and shall be responsible for the 
proper operation of the complete station 

D. The manufacturer of the pumping station and the control system shall be one in the same. The 
pump station and control system shall be manufactured in the same facility. The use of 
commercial grade controllers shall not be acceptable 

E. The packaged pumping station manufacturer shall have in place a quality control /quality 
assurance program to ensure the quality of the engineering, design and manufacture of the 
pump station. The manufacturer of the pump station shall provide with the submittals 
documentation of the program including the complete testing procedure for the system. 

F. The station manufacturer shall perform a factory performance test prior to shipment. The test 
shall demonstrate the system ability to perform at 25, 50, 75 and 100% of the station rated 
flow rate. Efficiency, flow, system dynamic head and KW shall be recorded for each point 
listed above.  

G. The complete testing stand shall be traceable to National Institute for standards and testing 
(NIST) 

1.08 WARRANTY 

A. The system shall as a minimum be warranted for a period of 12 months after startup and 18 
months after shipment whichever comes first. 

B. The manufacturer’s warranty shall cover all equipment, components, and systems provided in 
or with the station by the manufacturer of the station. 

PART 2 – PRODUCTS

2.01 PERFORMANCE AND DESIGN REQUIREMENTS 

A. The pump station shall be manufactured by TIGERFLOW Systems, LLC. Dallas Texas and 

be a TIGERFLOW MODEL NUMBER  6ESH-25PC-C-S12-CC-M-VFD-NSF. The pump 

station shall operate the pumps in order to produce a system flow rate of 2720 GPM @ 55 

PSIG boost. 

2.02 MECHANICAL 

A. The pump station shall be a completely skid mounted unit built by a single manufacturer. All 
equipment including but not limited to pumps, motors, valves, instrumentation and controls 
mounted on a common structural carbon steel structure to form a complete operating system. 

B. Structural steel base 

1. All components shall be mounted on a structural carbon steel base of open construction. 
The base shall be designed to support al the systems components including but not 
limited to pump, drivers, piping, valves and controls. The base depth shall be equal to 
1/12 the longest span between the lifting eyes but no greater than 12”. The minimum 
depth shall not be less than 6”. The base shall be designed to accept grout or concrete to 
be installed by the contractor after all field connections are complete. Steel shall be 
ASTM A-36, prime steel stored inside to avoid rust or pitting 

C. Pumps 
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1. To ensure stable operation, the pump curve shall be constantly rising from run out to shut 
off. To ensure cavitation free operation, each pump NPSHr must be low enough to permit 
stable continuous operation at 120% of greater of the BEP (best efficiency point). Each 
pump shall be capable of continuous operation without producing noise in excess of 
Hydraulic Institute and OSHA guidelines 

a. Pumps shall be of the close coupled end suction type designed to deliver the 
scheduled flow rate at the specified total dynamic head (in feet). 

1. Pumps shall be close grained cast iron fitted with a replaceable bronze impeller. 
All pumps shall be of the back pull out design so the rotating element can be 
removed from the casing without disconnection from the suction or discharge 
piping. 

2. Pump impeller shall be of the enclosed type cast bronze and shall be statically 
and dynamically balanced. Impeller diameter shall be trimmed for the project 
specific design conditions. 

3. Shaft shall be sealed, fitted with a leak less mechanical seal suitable for the 
pressures and temperatures scheduled. 
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D. Motors: 

1. The motors shall be sized to operate continuously without exceeding the horsepower 
rating as outlined on the equipment schedule regardless of the flow and head throughout 
the operating range of the “System Curve”. 

2. Motors shall be of the horsepower and speed shown on the pump schedule. Pumps 
requiring a larger horsepower(s) shall not be acceptable. Pumps shall be (close coupled) 
to a (3) phase, (60) hertz, (460), (ODP), (premium efficiency) motor with a 1.15 service 
factor, 400 C ambient. 

E. Piping: 

1. Piping 12” diameter and smaller shall be 304L, S40 stainless steel ASTM A312, fittings 
shall be ASTM A 403, and flanges shall be ASTM A 182.  

2. Suction and discharge headers shall be supplied with drains at all low points and 
automatic air release valves at the high points in the system. 

3. Drains shall be provided above all check valves to accommodate draining the system. 

4. All welding shall be performed by ASMR section IV certified welders. All welding 
documentation shall be included in the submittal information including WPS, PQR and 
WPQ. 

5. All piping shall be hydrostatically tested to 150% of working pressure or 200 PSI 
whichever is greater. All results shall be recorded on a hydrostatic test report. 

6. Provide ½” chemical treatment connection weld-o-let on suction header for chemical 
treatment supplied by others. 

F. Butterfly Valves 

1. All butterfly valves shall be certified to ASME/NSF-61 Drinking Water System 
Components. 

2. Flanged end connection shall fully conform with ANSI B16.1 for class 125, 250 iron 
flanges, or AWWA C207, class D. both class 125 & 250 shall be flat face. 

3. Valves 6” and smaller shall be equipped with lever operator. Valves 8” and large shall be 
equipped with gear operators. 

4. Valve exteriors shall be coated with a universal, Alkyd Primer. Valve interiors shall be 
coated with an ANSI/NSF-61 epoxy coating approved for potable water. 

G. Non-Slam Check Valves: 

1. Check valves shall be located on the discharge of each pump and anywhere else as 
indicated on the drawings. 

2. Valves shall be of the silent operating type that begins to close as the forward velocity 
diminishes, and be fully closed at zero velocity preventing reverse flow. 

3. The check valve bodies shall be ASTM A126, grade B cast iron, or better and shall be 
free from blow holes, sand holes or other impurities. 

4. The check valve design shall be center guided, spring loaded poppet guided at opposite 
ends, and shall have a short linear stroke that generates a flow area equal to the pipe 
diameter. 
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5. The internals shall be machined bronze disc seat, and stem guide. The seat shall contain a 
Buna-N seal to provide zero leakage. 

6. The valves shall be sized to permit full pump capacity to discharge through them without 
exceeding a pressure drop of 2.0 PSIG. 

H. Pressure Reducing Valve with Surge Anticipating Feature: 

1. The pressure reducing control valve shall be a 3” minimum pilot operated diaphragm 
valve designed to automatically reduce a fluctuating higher upstream pressure to a 
constant lower downstream pressure regardless of varying flow rates, and quickly 
modulate toward a closed position when a sudden high pressure downstream condition 
occurs. 

2. The main valve shall be hydraulically operated, single diaphragm actuated, globe or angle 
pattern valve. Y-pattern valves shall not be acceptable. The valve shall contain a disc and 
diaphragm assembly that forms a sealed chamber below the valve cover, separating the 
operating pressure from line pressure. The diaphragm shall be constructed from nylon 
reinforced Buna-N, and shall not seal directly against the valve seat and shall be fully 
supported by the valve body and cover.  

3. The main valve body shall be ductile iron ASTM A536, and all internal cast components 
shall be ductile iron or CF8M (316) stainless steel. All ductile iron components, including 
the body and cover, shall be lined and coated with ANSI/NSF-61 approved epoxy coating 
allied by the electrostatic heat fusion process. The main valve throttling components 
(valve seat & disc guide) shall be stainless steel. The valve and cover must be machined 
with a 360-degree locating tip to ensure proper alignment. 

4.  The disc and diaphragm assembly shall contain a Buna-N synthetic rubber that is 
securely retained on 3-1/2 sides by a disc retainer and disc guide. Diaphragm assemblies 
utilizing bolts or cap screws for component retention will not be permitted. 

5. Pilot control systems for valves 3” and smaller shall contain a flow clean strainer, fixed 
orifice closing speed, opening speed control, downstream surge control pilot and pressure 
reducing pilot. Pilot control systems for valves 4” and larger shall contain an external Y-
strainer, fixed orifice closing speed, downstream surge control pilot, pressure reducing 
pilot and isolation ball valves on all body connections. All pilot control systems shall 
utilize stainless steel braided flexible tubing and brass fittings regardless of valve size. 
The adjustment range of the pressure reducing pilot shall be 30-300 PSI and the surge 
control pilot shall be 20-200 PSI. 

I. Gauges: 

1. Pressure gauges shall be provided at the suction and discharge connections of each pump 
as well as the suction and discharge headers. Gauges shall be mounted at the control 
module. Pump and pipe mounted gauges shall not be acceptable. 

2. All gauges shall be a minimum of 4” diameter, liquid filled, brass connection port, 
stainless steel case and bayonet ring and be in accordance with ASME B40-100, grade 
1A. 

3. Gauge accuracy shall be +/- 1% of span throughout the full range. Gauges shall be 
selected to read at mid point when operating at design conditions. 

4. Gauge operating temperature shall be -400F to 1400F (-400-+600C) ambient and +1400F 
(+600C) medium maximum. 

J. Magnetic Type Flow Meter 
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1. The system shall be equipped with an Endress+Hauser, Inc., Model Proline Promag E100
magnetic type flow meter and shall provide a high resolution signal to the station
controller.

2. Electromagnetic flow meter shall include a polyurethane liner, ANSI B16.5 flanged ends,
316 SS electrodes, and includes 0.5% calibration

3. Meter shall include a Nema 4X housing and require a 24VDC power supply, output of
the meter shall be 4-20mA based on full scale range.

4. Meter to include grounding rings mounted in each end of the meter. Grounding rings are
not required if the internal potable coatings have been removed.

5. Meter shall be as sized on the drawings. Meter output shall be displayed on the station
HMI.

6. Flow meter shall be installed in the discharge piping within the booster pump building in
accordance with the drawings and per the manufacturer’s recommendations for upstream
and downstream clear piping requirements.

K. Expansion Tanks 

1. Provide two 185 gallon ASME 200 psi bladder type pressure tanks.  Supply the tanks
separately from the skid to be installed in the pump room by the contractor in accordance
with the drawings.

2.03 CONTROLS 

A. Provide complete electrical distribution, control and instrumentation to automatically start, 
stop and modulate the stations pumps to smoothly, efficiently and reliably deliver designed 
flow rates at a constant discharge pressure. The electrical system shall provide alarms, and 
safety features needed to protect the equipment, piping system and personal. 

1. The electrical distribution, control panel and instrumentation design, installation and
testing along with integration of component parts shall be the responsibility of the pump
station manufacturer.

2. Control panels must be manufactured in the same facility as the pump station. The
manufacturer of the control panel and pump station shall be one in the same. Control
panels not designed and manufactured by the manufacturer of the pump station shall not
be accepted.

3. The control panel shall bear the U.L. 508A label for Industrial Control Panels and shall
meet the requirements of IEEE 519.

4. All electrical distribution, instrumentation and controls shall be in accordance with NEC
70 latest edition.

B. Control Panel 

1. The manufacturer of the pump station shall assemble the complete control panel in
accordance with NEC 70 latest edition and be so authorized under U.L. 508A. All
components and wiring shall be housed within a U.L. listed electrical enclosure. All
components shall be labeled for proper identification. Adjustment of all operating
parameters shall be accomplished from the front of the panel through an industrial grade
HMI (human interface machine). A complete wiring diagram shall be permanently
affixed to the inside door of the control panel including a legend and. All wiring shall
terminations shall be numbered with pre-laminated wire labels.
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2. The control system shall be microprocessor based Direct Digital Control (DDC) and shall
have stand alone capability. The controller shall be completely wired, programmed and
fully tested before shipment. All testing shall be recorded on the appropriate quality
control documents and be provided as part of the IO&M manual.

3. All the control panel components shall be housed in a Nema 4/IP55 enclosure. Enclosure
shall be manufactured from carbon steel and have a polyester power coating applied to
the interior and exterior, quarter turn latches and full seamless gasket.

4. The programmable logic controller (PLC) shall be equal to Eaton Corporation PB14ELC
or better. The PLC shall provide program capacity to a minimum of 15 steps, shall have
(2) built in serial ports, (1) RS485 port and 512 local I/O points as a minimum. The PLC
shall be capable of supporting Ethernet, Modbus, Devicent and Profibus
communications.

5. The system operator shall be capable of starting or stopping the pumps manually and
allowing the system to operate automatically via a signal from the operator. The pump
controller shall include individual H-O-A switches mounted on the panel face.

C. 8” Color Human interface machine (HMI) for local interface. The unit shall be mounted in 
the controller door and shall not affect the Nema rating of the enclosure. The HMI shall be 
microprocessor based and hold its firmware in EPROM memory. Online programmable data 
entries such as system set points, calculated results and tantalization shall be stored in non-
volatile memory. All data and set points shall be field adjustable thought an escalating series 
of passwords. All the set points shall be modifiable though the controller mounted HMI using 
standard engineering units such as system flow (GPM), system pressure (PSI), elapsed pump 
runs time and feet of head. The program shall be modifiable by remote operator as well via 
optional SCADA system. 

1. The operator display shall be provided in a single integrated graphic display screen with s
separate processor for control. The processor shall be an industrial PLC as manufactured
by Eaton Corporation. The use of a computer for process control is not acceptable.

2. The HMI shall be suitable for mounting in a door a Nema 4 enclosure so that it maintain
the enclosures Nema 4 rating.

3. The HMI shall be mounted at a suitable height to assure proper visibility and easy access
by the operator

4. The HMI shall provide as a minimum the following:

a. CPU: Minimum 32 bit Micro-controller / 206.4 MHz

b. System memory: 8Mb

i. Program: 7Mb

ii. History: 360Kb

iii. Recipe:  128 Kb

iv. Alarm: 16Kb

v. Data: 64Kb volatile/1Kb non-volatile

vi. Backup memory: 512Kb

c. Storage memory: SM card and USB memory disk capable

d. Serial ports: Total 3, with at least two (2) ports configurable for RS232/422/485
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e. Ethernet Expansion Module: provides Ethernet RJ-45 connector port with Auto
MDI/MDX, 10/100 mps auto detection

f. The HMI shall be industrial rated and certified for the following conditions:

g. Relative humidity 10% to 90% @0-400C, 10%-55% @41-500C

h. Vibration: 30G@ 11msec

i. The HMI shall be industrial rated and certified for agency approval for the following:

j. IP65 /Nema 4/CE/UL/CUL/C-TICK

k. The HMI shall be certified for compliance with electromagnetic immunity
susceptibility for the following:

l. EMC directive 89/336/EEC + 92/31/EEC + 93/68/EEC, EN61132

5. The system controller shall include a pump failure alarm for each pump. The pump alarm
shall consist of a differential pressure switch of the current switch type with adjustable
time delay, alarm light and manual reset. When pump failure is detected, the pump shall
be stopped and locked out of service until the alarm is manually reset via a panel
mounted reset button. The control system will upon pump failure replace the failed pump
with the next pump in the sequence

D. Provide U.L. Listed, NEMA 1, TIGER EYE’s MARK V Solid State, Power and Control
Panel  consisting of:

1. U.L./C-U.L. 508 Label

2. Single point power connection

3. Through door control power disconnect with safety interlock to prevent door from
being opened while in ON position. 

4. Fused 120 V AC control voltage transformer

5. Fused 24 V DC power supply, 1 Watt.

6. Suction and system pressure transducers

a. All wetted parts are to be stainless steel.

b. 4-20 mA signal with a minimum accuracy of +1%.

7. Micro Controller: PLC with non-volatile memory (battery backup not required)

8. Operator interface:   6-inch blue scale touch screen HMI (Human Machine Interface)
including but not limited to the following: 

a. Main Screen with the following features:

i. Individual pump HOA  (Hand – Off – Auto) switches

ii. Pump run indication, including current % speed

iii. Pump Failure indication

iv. Current pressures readings in psig (suction and system)

v. Current flow in GPM (if flowmeter specified)

vi. Adjustable manual (hand) speed setting

vii. Direct access to menu screen
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b. Menu screen providing direct access to all system settings and status
screens

c. Pump settings screen displays current settings and allows user changes

i. Lead and lag pump start and stop pressures, psig.

ii. Lead and lag pump ON and OFF delay times, seconds.

d. Alarm settings screen displays current settings for all alarms and allows
user changes.

i. Low suction alarm settings

a. Low suction pressure, psig

b. ON and OFF delays, seconds

c. Manual or automatic reset

ii. Low system alarm settings

a. Low system pressure, psig

b. ON and OFF delays, seconds

c. Manual or automatic reset

iii. High system alarm settings

a. High system pressure, psig

b. ON and OFF delays, seconds

c. Manual or automatic reset

iv. High suction economy mode

a. Economy mode suction pressure, psig

b. Economy mode enable / disable

c. ON and OFF delays, seconds

e. Separate Alarm Silence and Alarm Reset buttons

f. Current system status screen displays:

i. Pump(s) currently running

ii. Active alarms and warning messages
g. System event history screen displays a minimum of the last 10 system

events, including pump start /stops, alarm conditions and alarm
acknowledgements.

h. Pump run time screen displays the total operating time for each pump.
Provide individual resets for each pump run time.

i. Lead pump alternation options will include:

i. Automatic alternation on lead pump shutdown.

ii. Manual alternation when operator touches alternate button

iii. Timed alternation:
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a. Daily  (user specified time of day)

b. Weekly (user specified day of week and time of day)

c. Monthly (first week of month on user specified day of week
and time of day)

j. Multi Level Security

i. 8 Password protected security levels (field changeable passwords)

- Common alarm relay provides dry contacts for customer
monitoring. 

- Alarm horn, 85 db, annunciates all alarm conditions. 

2.04 VARIABLE SPEED DRIVES 

A. Description 

1. This specification is to cover a complete Variable Frequency motor Drive (VFD)
consisting of a pulse width modulated (PWM) inverter designed for use on a standard
NEMA Design B induction motor.

2. The drive manufacturer shall supply the drive and all necessary options as herein
specified.  VFD’s that are manufactured by a third party and “brand labeled” shall not be
acceptable.  All VFDs installed on this project shall be from the same manufacturer.

B. Referenced Standards: 

1. Standard 519-1992, IEEE Guide for Harmonic Content and Control.

2. UL508C

3. ICS 7.0, AC Adjustable Speed Drives

4. IEC 16800 Parts 1, 2 and 3

5. NEC 430.120, Adjustable-Speed Drive Systems

6. IBC 2006 Seismic – referencing ASC 7-05 and ICC AC-156

C. Qualifications: 

1. VFDs and options shall be UL listed as a complete assembly.  The base VFD shall be UL
listed for 100 KAIC without the need for input fuses.

2. CE Mark – The VFD shall meet product standard EN 61800-3 for the First Environment
restricted level.  (RFI / EMI Filter spec).

3. The entire VFD enclosure, including the bypass shall be seismically certified and labeled
in accordance with the IBC 2006 International Building Code:

a. VFD manufacturer shall provide Seismic Certification and Installation requirements
at time of submittal.

b. Seismic importance factor of 1.5 rating is required, and shall be based upon actual
shake test data as defined by ICC AC-156.

c. Seismic ratings based upon calculations alone are not acceptable. Certification of
Seismic rating must be based on testing done in all three axis of motion by a certified
lab.
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D. The VFD package as specified herein shall be enclosed in a UL Listed Type enclosure, 
(enclosures with only NEMA ratings are not acceptable). 

1. Environmental operating conditions: 0 to 400 C (32 to 1040 F) continuous.  Altitude 0 to
3300 feet above sea level, less than 95% humidity, non-condensing.  All circuit boards
shall have conformal coating.

2. Enclosure shall be UL rated and shall be UL listed as a plenum rated VFD.

E. All VFDs shall have the following standard features: 

1. All VFDs shall have the same customer interface, including digital display, and keypad,
regardless of horsepower rating.  The keypad shall be removable, capable of remote
mounting and allow for uploading and downloading of parameter settings as an aid for
start-up of multiple VFDs.

2. The keypad shall include Hand-Off-Auto selections and manual speed control.  There
shall be fault reset and “Help” buttons on the keypad.  The Help button shall include “on-
line” assistance for programming and troubleshooting.

3. The VFD shall have internal 5% impedance reactors to reduce the harmonics to the
power line and to add protection from AC line transients.

4. The input current rating of the VFD shall be no more than 3% greater than the output
current rating.  VFD’s with higher input current ratings require the upstream wiring,
protection devices, and source transformers to be oversized per NEC 430.120.

5. The VFD shall provide a programmable loss-of-load (broken belt / broken coupling)
Form-C relay output.  The drive shall be programmable to signal the loss-of-load
condition via a keypad warning, Form-C relay output, and / or over the serial
communications bus.

F. All VFDs to have the following adjustments: 

1. Run permissive circuit - There shall be a run permissive circuit for damper or valve
control.  Regardless of the source of a run command (keypad command, input contact
closure, time-clock control, or serial communications), the VFD shall provide a dry
contact closure that will signal the damper to open (VFD motor does not operate).  When
the damper is fully open, a normally open dry contact (end-switch) shall close.  The
closed end-switch is wired to a VFD digital input and allows VFD motor operation.  A
minimum of two separate safety interlock inputs shall be provided.  When any safety is
opened, the motor shall be commanded to coast to stop and the damper shall be
commanded to close.

2. The VFD control shall include a programmable time delay for VFD start and a keypad
indication that this time delay is active.  A Form C relay output provides a contact closure
to signal the VAV boxes open.  This will allow VAV boxes to be driven open before the
motor operates.

3. The VFD shall include a fireman’s override input.  The mode shall override all other
inputs (analog/digital, serial communication, and all keypad commands), except customer
defined safety run interlocks, and force the motor to run at a preset speed or in a separate
PID mode.

G. Serial Communications 

1. The VFD shall have an EIA-485 port as standard.  The standard protocols shall be
Modbus, Johnson Controls N2, Siemens Building Technologies FLN, and BACnet
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MS/TP.  The use of third party gateways and multiplexers is not acceptable.  All 
protocols shall be “certified” by the governing authority (i.e. BTL Listing for BACnet). 

H. EMI / RFI filters.  All VFD’s shall include EMI/RFI filters.  The onboard filters shall allow 
the entire VFD assembly to be CE Marked and the VFD shall meet product standard EN 
61800-3 for the First Environment restricted.  No Exceptions. 

I. Warranty 

The VFD Product Warranty shall be 24 months from the date of certified start-up, not to 
exceed 30 months from the date of shipment.  The warranty shall include all parts, labor, 
travel time and expenses.  A toll free 24/365 technical support line shall be available. 

2.05 ELECTRICAL 

A. All power and control wiring shall be run in electrical metallic tubing (EMT) and shall be hot 
galvanized steel O.D. with organic corrosion resistant I.D. coating and shall be produced in 
accordance with U.L. Safety Standard #797 and ANSI C80.3 and shall be listed by a NRTL 
with follow up service.  

B. Connections to all motors or other equipment subject to vibration, thermal movement or 
requiring the flexibility to be moved aside during maintenance shall be made with liquid-tight 
flexible conduit with proper end fittings. The length of the flexible conduit shall not exceed 
36” 

C. All conduits entering enclosures shall enter either from the side or bottom. Top entries will 
not be permitted. All power conduits shall be a minimum of ¾” trade size. All control and 
instrumentation conduit shall be a minimum of ½” trade size.  

D. Electrical Metallic Tubing (EMT) that meets the requirements of UL 797 Electrical Metallic 
Tubing - Steel, ANSI C80.3 - Steel Electrical Metallic Tubing (EMT), and ANSI/NFPA 70 
National Electrical Code, Article 358.  

E. For Electrical Metallic Tubing, furnish zinc-plated steel or zinc-plated malleable iron fittings 
bodies that meet the requirements of UL 514B Conduit, Tubing, and Cable Fittings, and 
ANSI/NEMA FB1 Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable.  Connectors should have insulated throat. 

F. Associated fittings shall meet the requirements of UL and ANSI C80 standards for the 
applicable raceway system, except IMC which uses UL 6 and C80.1 compliant nipples, 
elbows and couplings. 

G. Splices shall not be permitted in power, lighting, control or instrumentation wiring. 

H. No run of conduit shall contain more than the equivalent of four 90 degree bends for a total of 
360 degrees including those immediately at outlets or fittings. Bend in the conduit shall be 
made without reducing the internal diameter of the conduit. 

I. All conduit runs shall be rigidly supported. Each conduit shall be supported within 1 foot of 
junction boxes and fittings. Piping shall not be utilized for conduit support. 

2.06 FINISHING 

A. The system manufacturer shall operate and maintain a coating application facility that is in 
compliance with EPA, OSHA and all local & state code requirements. All coating technicians 
shall have current OSHA documentation stating they have been tested for the use of approved 
respirators in the application of industrial coatings. 
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B. All equipment nameplates including but not limited to pumps, motors, vessels, control panels 
shall be masked off prior to coating. The masking shall be removed prior to shipment leaving 
a clean and legible nameplate. 

C. All steel components shall be cleaned, degreased and coated per the specification below: 

1. Standard - Mild Exposure Surface Preparation – SSPC-SP1 solvent cleaning. Remove all
surface contaminants such as dirt, grease, milling oil, or any other latent chemicals that
may reduce adhesion. First Coat – Polyester Urethane applied at 3-5 MDFT directly to
prepared substrate.

2.07 TESTING 

A. Testing Facility 

The manufacturer of the packaged pumping system shall maintain an operating testing 
facility at the point of manufacturer of the pumping system. The complete pumping systems 
subsystems shall be completely tested as a unit. This includes but is not limited to hydrostatic, 
electrical and performance tests. The test shall include each component and feature of the 
assembled unit including all remote mounted instruments. The complete testing facility shall 
include flow meters, pressure gauges, watt meters, digital multimeter, tachometer, and 
differential pressure transmitters for measuring system performance. The entire testing 
facility shall be traceable to NIST standards and have documentation of yearly calibration of 
instruments as required. 

B. Factory Tests 

1. After factory assembly is complete the entire pumping system shall be hydrostatically
tested as a complete unit. The system shall be tested at 150 PSIG or 150% of working
pressure whichever is higher for a minimum of one hour.

2. Each pump on the system shall be individually tested for performance at full speed. Pump
performance measurements shall include shut-off pressure and pump TDH and motor
FLS (full load amps) at 25%. 50%, 75% and 100% of the pumps design capacity.

3. Each pumping system controller must be designed, built and tested at a U.L. 508A
facility that is the same as the pumping system manufacturer prior to integrating with the
pumping system. Testing shall be in accordance with U.L.508A procedures and include
as a minimum verification of wiring, component operation, programming and
sequencing.

4. The pumping system shall be connected to a test tank of sufficient capacity to perform
the testing. The tank shall be coated with an NSF approved coating so as not to impart
contaminants into the pumping system. The system shall be connected to the tank with all
the actual components, valves and sensors specific to this project. During the test any
calibrations or adjustments that are required for correct system operation shall be
performed. All controls, sequencing and alarms shall be tested verified and documented
prior to removal from the testing facility. These tests may be witnessed by the contractor,
commissioning agent, owner or engineer if required.

5. All testing shall be performed with NIST traceable equipment. The NIST traceable
instrumentation shall be independently calibrated and tested in accordance with NIST and
Hydraulic institute standards.

C. INSPECTIONS VERIFICATION AND PERFORMANCE 
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1. The manufacturer of the pumping station shall provide access to the owner or his
representative to the manufacturing facility at any time during the fabrication of the
pumping system. All testing and production documents shall be made available to the
owner or his representative at his request.

2. Upon completion of fabrication and system testing a written report certified by a
company officer of the manufacturing company shall be provided to the owner’s
representative. This form may be requested prior to release of the system for shipping but
shall not affect the payment terms of the contract.

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The contractor shall off load, store, locate, level, anchor, pipe & wire the system and the 
remote components in accordance with the manufacturers recommendations. 

B. Alignment: The system skid shall be set in place in a level state. The base mounted pumps 
shall be aligned by the contractor after installation of all associated piping and wiring. The 
pump alignment shall be performed by a qualified millwright and documentations stating 
such shall be submitted as part of the warranty activation program.  

C. The owners’ representatives or the contractor shall confirm in writing that all the components 
necessary for a complete and proper startup and commissioning are installed, piped, wired 
and operational prior to scheduling startup. A system startup request form shall be filled out 
and signed by the contractor or owners representative and returned to the factory to certify 
readiness. This document is part of the warranty activation program as well. 

D. All piping in the building chilled water system shall be thoroughly cleaned and free of debris, 
dirt, welding slag, sand and other impurities. After flushing the system and removable of 
startup strainers the system shall be deemed ready for service and pumping may commence. 

E. During initial start up the contractor shall under the supervision and assistance of the 
manufacturer or his authorized representative, adjust all mechanical and electrical 
components to make the system operate properly under actual site conditions. 

F. Demonstration – After all field adjustments have been completed, the owner and/or his 
representatives will receive a through demonstration of the system operation and will receive 
training in the correct operation, adjustment of all components as well as component 
maintenance. 

G. Optional – The system manufacturer and his representative shall provide up to two (2) 8 hour 
training days, during not more than one (1) trip to the jobsite for startup, adjustment and 
training of the owner’s personal on the operation and maintenance of the packaged pumping 
equipment. 

END OF SECTION 
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SECTION 11261 

CHLORINATION EQUIPMENT 

PART 1 - DESCRIPTION

1.01 GENERAL 

A. Provide and install three complete sodium hypochlorite feed systems at three locations as follows: 

1. Well 1 

2. Well 2 

3. Booster Pump Building 

B. Each system will consist of a skid mounted peristaltic pump system, 100 gallon dual wall sodium 
hypochlorite storage with fill and vent connections, suction and discharge piping. Provide 
materials suitable for pumping sodium hypochlorite solution.  The metering pumps shall be 
capable of metering hypochlorite solution to the well discharge lines and booster pump suction 
line. The pumps will be flow paced by a signal from magnetic flow meters on the well discharge 
lines and the booster pump line.  

1.02 QUALITY ASSURANCE 

A. Manufacturer shall have not less than 5 years’ experience in the successful manufacturer and 
application of this type of equipment.  Provide complete skid mounted systems equal to JESCO.  

B. Manufacturer shall provide a 24-month warranty for the metering pumps and system. The 
warranty shall cover all material and moving parts of the metering pump. 

1.03 SUBMITTALS  

A. Submit shop drawings, installation manuals, parts lists and operation manuals for all 
 metering pumps and related chemical feed and safety equipment in accordance with 
 Division 01300. 

PART 2 - PRODUCTS

2.01 GENERAL SYSTEM  

2.02 METERING PUMP 

A. Pumps shall be a peristaltic type chemical feed pump shall be a heavy duty modular  
 design suitable for 24 hr/day operation.  Provide pumps and system skids equal to Lutz- 
 Jesco America - Peridos Series. 
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B. Process Conditions 

Fluid Being Metered Sodium Hypochlorite 

Specific Gravity 1 

Tubing Material  JESCO-PERIDOS # 15 Peristaltic Tubing 
– 316SSX316SS 

Max – Min Capacity GPH 0.04-5.85  

Pump RPM Range 0.6 to 90 RPM 

Min Flow  Rate (GPH) 0.45 

Max Flow  Rate (GPH) 5 

Fittings Sch 80 PVC 

Discharge Pressure (PSI) 20  

Suction Lift  10 feet at an elevation of 2,800 feet. 

Power  Input   1/3 hp TEFC, 110V, 1 Phase, 60 Hertz 

C. Pumphead 

1. The stainless steel pumphead shall have a spring loaded roller assembly utilizing   

2. JESCO-PERIDOS # 15 tubing specifically formulated for use in peristaltic pumps. 

3. The pumphead shall be capable of accepting a minimum of 6 different tubing 
 diameters. 

4. Pumphead roller assembly shall have adjustable occlusion to optimize pump  performance.  
Rigid roller assembly designs shall not be acceptable. 

5. Pumphead design shall be capable of pressures up to 100 psi (depending on tubing s sizes) 
with a suction lift to 30 ft. vertical water column and run dry without damage. 

6. One of the spring loaded rollers shall be fully engaged at all times to prevent  backflow or 
siphoning. 

7. The tubing shall be in contact with the inside diameter of the pumphead through an  angle 
of 180 degrees and be held securely on the suction and discharge with a Viton  tube seal. 

8. The pumphead shall be a completely sealed design to prevent fluid leakage.  Any  fluid 
leakage due to a tubing rupture shall be completely contained within the  pumphead. 

D. Speed Reducer / Adapter Flange 

1. Speed reducer shall be a right angle type for vertical motor mounting. 

2. The speed reducer output shaft shall be stainless steel. 

3. Maximum speed shall not exceed 220 RPM for 2.4mm wall tubing 

4. The speed reducer shall use standard NEMA 56C face flanged motors.  Metric or          
 special flange motors are not acceptable 

5. Gear reducer mounting feet shall be stainless steel.  Mounting feet design shall be flared for 
additional stability. 

6. All mounting hardware shall be stainless steel. 

7. Gearbox finish shall be corrosion resistant two part epoxy. 
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8. The speed reducer adapter flange shall have a Viton lip seal to prevent fluid leakage 
between pumphead/adaptor/speed reducer. 

9. Motor mounting shall be close coupled and self-aligning.  No flexible coupling will be 
permitted. 

E. Motor 

1. Motor shall be inverter duty TEFC type with standard NEMA 56C face mounting flange. 

2. Motor shall be capable of operation in a space saving vertical orientation. 

3. Motor shall have corrosion resistant two part epoxy coating identical to the  
speed reducer. 

4. Motor shall have integral junction box for internal wiring. 

5. Motor shall be capable of operating over a 150:1 turndown range with the  
minimum being 0.6 HZ. 

6. Motor shall be 1/3 HP, 230 Volt, 3 phase, 50/60 hz. 

F. Tubing and connectors 

1. The pump tubing shall be extruded from Floprene or other suitable  
material based on chemical compatibility. 

2. All tubing sizes will have a uniform wall thickness of 2.4mm.   

3.  The pumphead must accept tubing sizes from 1.6mm to 9.6mm ID. 

4. Leak-proof 4-piece machined PVC tubing connectors specifically designed for  
peristaltic pump tubing shall be provided.  Inserts to be color coded for specific tubing 
sizes.  The use of metal hose clamps will not be permitted. 

G. Speed Controller  

1. Controller shall be remote wall mounted and housed in a NEMA 4 enclosure.  Open frame 
controller enclosures will not be acceptable. 

2. Controller shall have an 6-position membrane keypad and integral LED display. 
3. Controller can be operated in manual or automatic mode via 4-20mA input.  In automatic 

mode the speed range shall have the capability of being optimized to the input signal. 
4. Entering the controller’s programming mode for operation change is not required. 
5. Controller shall have the capability to accept a contact closure from an optional tubing 

rupture detector.  The capability of starting a back-up pump shall also be provided. 
6. The controller display shall be capable of being programmed in the following engineering 

units: 
a. GPH 

b. Percentage Full Scale 

c. Percentage Hz 

7. The controller shall have an integral run timer to monitor tubing life. 

8. The controller shall have the following additional input and output functions: 

a. 4-20mA or 2-10VDC speed reference – output 

b. Fault – output 
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c. Loss of input signal – output 

d. Run/Stop – output 

e. RS-485 serial communications  

f. Remote start/stop - input 

9. Controller shall have password protection to prevent unauthorized programming changes. 

H. Tubing Rupture Detection  

1. Automatically shut down the pump and signal an alarm in the event of a tubing rupture within 
the pumphead. 

2. The system shall consist of a sensor directly installed on the pumphead and a wall mount 
controller/indicator. 

3. The detector shall have the following features: 

a. Sensor shall have no moving parts 

b. LED signals alarm condition 

c. 5 amp @ 250VAV DPDT latching relay 

d. Single reset pushbutton 

e. 115 VAC input 

2.03  CHEMICAL FEED SKID  

A. General: 

The multiple pump chemical metering skid shall be completely self-contained and designed to 
safely feed metered amounts of Sodium Hypochlorite. The chemical metering skid shall include (2) 
identical chemical metering pumps and accessories to offer complete redundancy. A local control 
panel shall also be mounted on the skid system. The metering pumps shall be capable of both 
manual and automatic modes of operation utilizing a 4-20mA signal. The chemical metering skid 
will be completely assembled and tested prior to delivery to the jobsite.  

B. Multiple Pump Chemical Metering Skid 

1. The chemical metering skid shall be constructed from solid black High Density Polyethylene 
having a minimum thickness of 1/2”. The skid shall be assembled using thermal welding 
technology. Bolted construction is not acceptable. 

2. The design of the skid shall include a solid base, back panel and side panels with an open 
front and top. A minimum 2” lip shall be provided at the front to offer level of containment 
and a drain plug will be provided for wash down purposes. Pedestals shall be provided to 
elevate the metering pumps above the containment level. 

3. Each chemical feed metering pump must include (2) Pressure Relief Valve, (2) Pulsation 
Dampener, (2) Diaphragm Protected Pressure Gauge, (1) Calibration Column (per skid) and 
all required piping, ball valves and supports. Piping shall include isolation valves and unions 
for all serviceable components. Accessories shall be constructed of materials suitable for use 
with Sodium Hypochlorite.  

4. All piping shall be schedule 80 PVC. The skid manufacturer shall perform assembly in a 
controlled shop environment. All pipes shall be squarely cut with precision equipment. All 
socket-welded connections shall follow the guidelines set by the pipe\fitting manufacturer 
for proper cleaning, priming and gluing procedures. A medium bodied solvent suitable for 
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use with Sodium Hypochlorite shall be used. All threaded connections will utilize Teflon 
tape, a suitable thread sealant or a combination of both. 

5. The piping will attached to the chemical feed skid with non-metallic corrosion resistant 
support systems. All supports shall be welded to the chemical feed skid. Bolted or screwed 
supports are not acceptable. The straps shall be removable and reusable for servicing. All 
inlet\outlet connections shall be marked clearly for installation. The skid system shall be 
tested at the factory on a computerized calibrated test stand to ensure rated flow, pressure, 
and hydrostatic conditions are met. 

2.04 ACCESSORIES 

A. The following accessories are to be included on the chemical feed skid system: 

6. Calibration Column shall be provided and installed in the chemical supply piping as  
 close to the metering pumps as possible. The top of the calibration column shall  
 be vented back to the supply container for overflow protection. 

7. Pressure Relief Valve shall be provided to provide protection against excess line  
 pressure. The pressure relief valves shall be constructed of PVC with a Teflon  
 diaphragm. Pressure relief valves shall be model J2601XX-PRV as manufactured  
 by Lutz-JESCO America Corp. 

8. Pulsation Dampeners shall be provided and sized for a minimum of 90% dampening.  
 Pulsation dampeners must be of the inline design with PVC housings and Viton  
 Diaphragms. The dampener must include a 2 ½” pressure gauge and gas charging  
 valve. Pulsation dampeners shall be model PDS as manufactured by Lutz-JESCO  
 America Corp. 

9. Piping and Valves shall be solvent welded schedule 80 PVC with Viton o-rings and  
 diaphragms. Diaphragm valves must be true union style. 

10. Diaphragm Protected Pressure Gauges shall be provided for indication of system  
 pressure. PVC gauges shall be utilized and the isolators shall have a PVC body  
 with Teflon sealing diaphragm and suitable liquid filling.  

11. Y-strainers are to be installed in the suction line. 

12. A Local Control Panel shall be mounted on Skid system. Panel should include a  
 manual A/B pump selector switch as well as provide local indication of pump failure. 

13. Spare Parts kit shall be provided with the Chemical Feed Skid and delivered to the   
 OWNER and must contain: 

a. Maintenance kit for each installed chemical feed pump. The kits shall include tubing, 
and replacement roller assembly. Spare diaphragms for the pulsation dampeners, 
PRV, and BPV. Qty one for each CFS skid system. 

2.05  INJECTOR FITTING AND CONNECTION TUBING 

A. Connector Tubing.  Provide 3/8 inch tubing and ½ inch NPT by 3/8 inch tubing connectors for 
connecting the tubing lines to the suction and discharge fittings on the pump skid.  Provide 1 
inch to ½ inch NPT reducer on the tank suction line and a ½ inch NPT by 3/8 inch suction 
tubing connection.  Provide clear tubing suitable for 12/5% sodium hypochlorite solution such 
as PVC type 1, PFA, FEP, or PTFE. 
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B. Injector.  Provide three injector fittings installed at each chlorination location.  Provide injectors 
equal to Stenner CVIJ3/8 with shut off valve an injection check valve w/nut ferrule and cap, 
equivalent JESCO IRA or equal. 

2.06  SAFETY EQUIPMENT EYE WASH STATION 

A.  Provide a self-contained emergency eye wash station.  The unit shall contain 16 gallons of 
Eyesaline solution with one extra bottle of saline solution concentrate.  Provide unit equal to 
Cole-Parmer Catalog No. G-06796-10.  Secure unit to the chlorination room wall or mount on a 
shelf on the wall to support unit. 

B. Safety Goggles.  Provide one pair of polycarbonate lens goggles with flexible cushioned frame 
and elastic headband. 

C. Gloves.  Provide one pair of unlined rubber, nutrile or latex gloves suitable for handling 
hypochlorite solutions and sodium hypochlorite powder.  Provide a large size glove. 

2.07  DUAL WALL CHEMICAL STORAGE TANK 

Provide and install three high-density polyethylene dual wall chemical storage tanks equal to 
PolyProcessing 105 gallon capacity SAFE tank.  Tanks shall be NSF/ANSI 61 compliant for drinking water 
system components.  Construct tanks with crosslinked polyethylene, OR-1000 antioxidant layer.  Provide 
a 2 inch NPT bulkhead fill fitting, 3 inch NPT vent fitting, 1 inch NPT B.O.S.S. outlet fitting and 7 inch 
threaded lid.  Tank dimensions are approximately 3 ft. diameter by 3 ½ ft high. 

A. Ultrasonic Level Indicator: The ultrasonic level indicator shall be a Flowline LU23-40 
EchoSonic Ultrasonic Level Transmitter, level controller with one 4-20 mA or 0-10 VDC 
continuous level input and NEMA 4X box to be supplied by tank manufacturer.  Mount 
transmitter on a 3-inch flange nozzle mounted 1/6th of the tank diameter from the tank wall.  
Provide local indication such that it is readable by the personnel filling the tank.  Output signal 
shall be suitable for connection to the Owner’s SCADA system. 

B. Leak Detection:  Provide a means of detecting liquid leakage between the dual wall tanks. 

2.08  Residual Chlorine Analyzer 

A. Provide three Hach Company Model Cl17 Chlorine Analyzers suitable for monitoring total 
chlorine residual.  Unit shall be capable of measuring free chlorine residual by changing 
reagents, if needed.  Install units at each well and booster pump station.  Provide the following 
for each unit. 

1. One-Month Supply of reagents
2. Installation kit
3. Maintenance kit
4. Sample conditioning kit
5. Pressure regulator, strainer, and shut off valve
6. Wall mount kit
7. User manual

B. Chlorine Analyzers shall be suitable for transmitting output to the Owner’s SCADA system. 

2.09 Turbidity Meter 

A. Provide an Orion™ AQ4500 Turbidimeter for monitoring of water from the wells.  Unit shall 
include dual light sources for and drinking water / wastewater methods approved for U.S. EPA 
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regulatory reporting.  Provide data storage and output suitable for transmitting to the Owners 
SCADA system. 

PART 3 - EXECUTION

3.01 INSTALLATION 

A. Install three dual pump chemical metering skids, storage tanks and all connecting pipe and 
tubing as indicated on the drawings and specified and in compliance with the manufacturer’s 
instructions. 

B. Upon completion of the installation, a full operating test shall be performed in the presence of 
the engineer and a qualified manufacturer’s representative. The contractor shall furnish all the 
labor, materials and equipment required for such a test and shall correct any installation related 
deficiencies noted.   Provide a minimum of 1/2 day instruction by a qualified manufacturer's 
representative on the operation, disassembly and assembly of the metering pumps. 

3.02 FIELD TESTING 

A. Provide all labor and material to start up test and field adjust the metering pump system. 

3.03 CERTIFICATION OF INSTALLATION 

A. Provide a certification by the manufacturer's representative that the system is properly 
 installed and meets all warranty provisions. 

END SECTION 
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SECTION 15200 

WELDED STEEL POTABLE WATER STORAGE TANKS 

PART 1  SCOPE 

1.01 GENERAL 

A. This Section covers the construction/fabrication of a new welded steel water storage 
tank(s) including design and appurtenances. 

B. The storage capacity of the new tank(s), with water at the overflow level, shall be as 
shown on the Design Drawings. 

C. The storage tank shall be designed and fabricated by a firm or firms normally engaged in 
the construction of similar size and type of tanks for potable water systems in 
conformance with the Drawings, reviewed shop drawings and these Technical 
Specifications. 

D. The Tank design calculations shall be provided by the Contractor/Fabricator and prepared 
by a Nevada licensed professional structural engineer or by a Nevada licensed civil 
engineer normally engaged in water tank designs with more than five (5) previously built 
tank design of equal or larger size.   

E. In case of difference between the Drawings, these Technical Specifications, the contract 
documents, and any applicable standards the most stringent shall govern. The 
Contractor/Fabricator shall promptly notify the Engineer in writing of any such difference.  

1.02 CODES AND STANDARDS 

ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 
AWWA America Water Works Association 
ICBO International Conference of Building Officials 
NSF National Sanitation Foundation 
IBC International Building Code published by ICC 

1.03 SUBMITTALS AND SHOP DRAWINGS 

A. All submittals shall be in conformance with Section 01300, Submittals. 

B. Complete Shop Drawings are required for the Potable Water Storage Tank and 
appurtenances per American Water Works Association (AWWA) D100 most recent 
edition. 

C. Submittals: 

Welder’s certifications 
Interior and Exterior paint colors 
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Method of disposal for wash and disinfection water 
Film thickness Report 
Radiographic Report 

PART 2  MATERIALS 

2.01 GENERAL 

The tank shall be welded steel in conformance with AWWA D100, these Technical 
Specifications, and as detailed on the Drawings.  The tank shall be installed on a concrete ring 
foundation per AWWA D100.   

2.02 FOUNDATION 

A. The foundation shall be designed by the Contractor/Fabricator per AWWA D100. 

B. General site excavation and backfill required for the tank shall be as specified under 
Section 2200, Earthwork. 

C. Concrete used in the foundation shall be as specified in 
03100 Concrete Formwork 
03200 Concrete Reinforcing 
03300 Cast-in-place Concrete 

2.03 TANK GENERAL DESIGN REQUIREMENTS 

A. The tank size shall be as shown on the Drawings.  Five (5) copies of the tank shop 
drawings and calculations, which are to be prepared and stamped by a licensed Nevada 
professional structural engineer, shall be submitted by the Contractor to the Engineer for 
review.  The Contractor shall not begin work on the tank or other tank materials until the 
Engineer reviews and returns the tank submittal. 

B. Design criteria used as the basis for the design in accordance with AWWA D100 
Standards and IBC Standards for Wind Design, Snow Load and Earthquake is provided by 
the Owner in the latest geotechnical report issued for the site.  

2.04 WELDED STEEL TANK 

The tank materials shall be in accordance with AWWA D100 with the following modifications: 

A. A corrosion allowance of 1/16-inch shall be provided for all roof plates, roof support 
rafters, columns, and beams in accordance with Section 3.9 of AWWA D100. 

B. Section 3.6 Item 2 of AWWA D100 which allows the roof sheet to provide lateral support 
for the roof rafters, shall apply ONLY if the roof sheets make continuous contact for the 
full length and width of the rafters. 
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2.05 WELDED STEEL TANK – ACCESSORIES 

A. Shell Manholes – Two located as shown on the Drawings, circular, 30-inches in diameter, 
hinged on one side, with center of manhole 3-feet above bottom of tank. 

B. Overflow Pipe – As shown on Drawings or approved tank submittals. 

C. Drain Pipe – As shown on Drawings or approved tank submittals. 

D. Ladders – Inside and Outside ladders shall be provided.  Outside ladders shall begin 8-feet 
above the bottom of the tank.  The exterior ladder shall be enclosed with a safety cage as 
indicated on the Drawings.  The safety cage shall have lockable insert bars or grid to 
prevent unauthorized access to the ladder at the bottom.  The entry barrier shall be easy to 
operate with either removable lightweight bars with chain locks or an expanded metal 
shell swiveling to the side.  The entry barrier shall not swing down or drop.  The outside of 
the safety cage shall be covered with expanded metal grating to deter climbing as shown 
on the Drawings.  Interior ladders shall be stainless steel and include a ladder-up safety 
post.  Connection to the tank includes stainless steel bolts and dialectric isolation kits. 

E. Roof Hatch – water and insect proof roof hatch shall be provided as shown on the 
Drawings or approved tank submittals.  Design of hatch shall comply with AWWA 
requirements. 

F. Center and Elbow Roof Vents – One center vent and one screened elbow roof vents 
approved by submittal shall be provided.  The vent design shall be a proven frost-free 
design complete with insect and bird proof stainless steel screen 22 to 24 mesh. 

G. Level Indicator– A water level indicator nozzle shall be included that can use a direct 
pressure level transmitter with digital display mounted on the tank. 

H. Identification Tag – The Contractor shall furnish and install on the tank a permanent 
corrosion resistant identification tag as indicated on the Drawings or approved by 
submittal. The tag shall have year, gallonage, diameter, height, tank fabricator’s name and 
address, and prime Contractor’s name. 

I. Sample Port – The Contractor shall provide a sample port that includes a bull-nose hose 
bib. 

J. Tank Inlet and Outlet – Provide nozzles as shown the Drawings. 

2.06 TANK COATINGS 

The interior and exterior tank coatings shall be prepared and applied in accordance with Section 
15210, Welded Steel Tank Interior and Exterior Coatings. 

PART 3  EXECUTION 

3.01 QUALITY CONTROL PROCEDURE 
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A. The Contractor/Fabricator shall perform all necessary quality control review and testing to 
ensure a quality welded steel tank. Construction shall be in accordance with AWWA 
D100.  In addition to other tests specified in AWWA D100, the welds shall be subjected to 
radiographic inspection and a written report shall be required as specified in Section 11.2 
of AWWA D100.  The exposed radiographic film shall be delivered to the Engineer for an 
independent review.  The Engineer may require repair work or additional radiographs 
based on his review of this film.  The Contractor shall be responsible for visual inspection 
of all welds.  The Owner may pay for an independent inspection of the tank and welds 
prior to allowing the Contractor to paint the tank. 

B. Any minor discrepancies found by inspection shall be marked and repaired by the 
Contractor/Fabricator.  If in the opinion of the Engineer, there is a “more than minor” 
discrepancy, the discrepancy shall be noted in general and the Contractor shall re-inspect 
and make corrections as required by the Engineer.  The Contractor shall perform all 
corrective work at no additional expense to the Owner. 

3.02 CLEANING, DISINFECTION AND TESTING 

A. Cleaning and Disinfection – The tank inlet, outlet, and overflow piping shall be cleaned 
and disinfected in accordance with AWWA requirements, and as specified herein. 

B. Cleaning and disinfection of the interior surfaces of the storage tank shall be preformed in 
accordance with all applicable requirements of local and State health agencies, AWWA 
C652, Disinfection of Water Storage Facilities, Section 4.2 Chlorination Method 2, or 
requested acceptable alternate method approved by Owner and health agencies only after 
proper.  Disposal of wash water and disinfection solution shall be performed in a manner 
approved by the Owner. 

C. Bacteriological and Volatile Chemical (VOC) Testing – The Contractor shall be 
responsible for obtaining “passing” bacteriological and VOC tests prior to putting the 
water storage tank into service.  The water in the storage tank shall be sampled in 
accordance with standard procedures for water sampling and testing and in accordance 
with the Nevada State Health Division.  After disinfection, the tank shall be filled and 
remain filled and remain full whiled valued “off-line” for a period of 5 days.  A sample 
shall be collected on the sixth day delivered to a certified testing laboratory for analysis.  
Furnish copies of “passing” test results to the Owner and the Engineer.  Cost of testing 
shall be included in the Contractor’s bid for commissioning of the system. 

END OF SECTION 
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SECTION 15210 

WELDED STEEL TANK INTERIOR AND EXTERIOR COATINGS 

PART 1  GENERAL 

1.01 PURPOSE 

A. The purpose of this specification is to establish methods and procedures for preparation and 
application of interior and exterior coatings of the welded steel potable water storage tank. 

1.02 SCOPE OF WORK 

A. Work to perform includes application to protective coatings to interior and exterior surfaces 
of the tank. 

1.03 REFERENCE SPECIFICATIONS AND STANDARDS 

A. All tank painting shall be performed in accordance with AWWA D102, standard for Coating 
Steel Water-Storage Tanks, latest edition.  Without limiting the general aspects of other 
requirements of this specification, all work and equipment shall conform to applicable 
requirements of the Steel Structures Painting Council and manufacturer’s printed instructions. 

1.04 SUBMITTALS 

A. The Contractor shall submit the following for approval: 

1. Catalog cuts of the paints proposed for use on the interior and exterior coating systems.
The submitted information shall contain a certification that the interior coating meets the
requirements of NSF 61 for use on potable water systems.  At a minimum, the submittal
shall include the manufacturer of the coating, the proposed application method (rolling,
spraying, brushing, etc.), dry film thickness (DFT) and the identification of each material
proposed for use.

B. Following approval of the proposed paint materials, submit color charts for both the interior 
and exterior paint colors. 

C. Materials Safety Data Sheet (MSDS) for the paints and solvents proposed for use on the 
Project. 

1.05 CONTRACTOR 

A. The painting subcontractor shall be a licensed Painting and Decorating Contractor in the State 
of Nevada. 
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1.06 QUALITY ASSURANCE 

A. General 

1. Quality assurance procedures and practices shall be utilized to monitor all phases of
surface preparation, application, and inspection throughout the duration of the project.

2. Procedures or practices not specifically defined herein may be utilized, provided they
meet recognized and acceptable professional standards and are approved by the Engineer.

B. Materials 

1. All materials furnished under Contract shall be subject to inspection by the Engineer.

C. Testing 

1. The Engineer will make, or have made, such tests, as he deems necessary to assure the
work is being accomplished in accordance with the requirements of Contract.  In the
event such tests reveal noncompliance with the requirements of the Contract, the
Contractor shall bear the cost of such corrective measures deemed necessary by the
Engineer, as well as the cost of subsequent retesting.  It is understood and agreed the
making of tests shall not constitute an acceptance of any portion of the work, nor relieve
the Contractor from compliance with the terms of the Contract.

D. Surface Preparation 

1. Surface preparation will be based upon comparison with Pictorial Surface Preparation
Standards for Painting Steel Surfaces: SSPC-Vis 1 ASTAM Designation D220, NACE
Standard TM-01-70; and as described below.

E. Application 

1. No coating shall be applied:

a. When the surrounding air temperature or the temperature of the surface to be coated
is below the minimum temperature allowed by the manufacturer’s recommendations
for paint application;

b. When the surface is wet or damp, or in rain, snow, fog, or mist;

c. When the temperature is less than 5 degrees F above the dew point, or

d. When it is expected the air temperature will drop below the minimum temperature
allowed by the manufacturer’s recommendations for paint application or less than 5
degrees F above the dew point within eight hours after application of coating.
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2. Dew point shall be measured by use of an instrument such as a Sling Psychrometer in 
conjunction with U.S. Department of Commerce Weather Bureau Psychrometric Tables 
or equivalent. 

3. If the conditions described in E.1 above are prevalent, coatings application shall be 
delayed or postponed until conditions are favorable.  The day’s coating application shall 
be completed in time to permit the film sufficient drying time prior to damage by 
atmospheric conditions. 

4. Thickness and Holiday Checking 

5. Thickness of coatings and paint shall be checked by the Contractor with a nondestructive, 
magnetic-type thickness gauge.  Coating integrity of all interior coated surfaces shall be 
tested by the Contractor with an approval holiday testing device.  Holiday detectors shall 
not exceed the voltage recommended by the manufacturer of the coating system.  No 
pinholes or other irregularities will be permitted in the final coating. 

F. One-Year Warranty Inspection 

1. A One-Year Warranty inspection will be conducted sometime after the eleventh (11th) 
month following completion of all coating and painting work.  All defective work shall 
be repaired in strict accordance with this specification and to the satisfaction of the 
Engineer. 

2. Notification – The Owner will establish the date for the inspection at least 30 days in 
advance.   

3. Inspection – The entire interior coating system shall be visually inspected as specified in 
Quality Assurance.  All defective coating as well as damaged or rusting spots of the tank 
shall be satisfactorily repaired by and at the sole expense of the Contractor.  All repaired 
areas shall then be electrically tested as specified in the above-mentioned section.  The 
entire exterior paint system shall be inspected as specified in Quality Assurance.  All 
defective, damaged, or rusting areas shall be satisfactorily repaired by and at the sole 
expense of the Contractor. 

4. Inspection Report – The Engineer will prepare and deliver to the Contractor an inspection 
report covering the first anniversary inspection, setting forth the number and type of 
failures observed, the percentage of the surface area where failure has occurred and the 
names of the persons making the inspection. 

5. Schedule – Upon completion of inspection and receipt of Inspection Report as noted 
herein, the Owner shall establish a date for the Contractor to proceed with remedial work.  
Any delay on the part of the Contractor to meet the schedule established by the Owner 
shall constitute breach of this Contract and the Owner may proceed to have defects 
remedied as outlined under the General Conditions. 

6. Remedial Work – Any location where the coating or paint has peeled, bubbled, or 
cracked, and any location where rusting is evident, shall be considered to be a failure of 
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the system.  The Contractor shall make repairs at all points where failures are observed 
by removing the deteriorated coating or paint, cleaning the surface and recoating or 
repainting with the same system.  If the area of failure exceeds 25 percent of the total 
coated or painted surface, the entire coating or paint system shall be removed and 
repainted in accordance with the original specification.  Owner will provide temporary 
storage for remedial work; however tank downtime shall not exceed 30 days. 

7. Costs – All noted costs for Contractor’s inspection and all costs for repair shall be borne
by the Contractor and in figuring his bid, the Contractor shall include as appropriate
amount for testing and repair as no additional allowance will be paid by the Owner for
said inspection and repair.

1.07 SAFETY AND HEALTH REQUIREMENTS 

A. The Contractor shall provide all safety equipment necessary and comply with all the 
requirements for working within a closed space as defined under the O.S.H.A. regulations. 
Care shall be taken to prevent the inhalation to toxic paints or solvents, and protective clothing 
shall be worn at all times when handling such materials. 

PART 2  MATERIALS 

2.01 GENERAL 

A. All materials in contact with the water shall be in compliance with NSF 61, and approved for 
use in potable water tanks. 

2.02 INTERIOR PAINTING SYSTEM 

A. The interior painting system shall be a three coat, two-component epoxy system as specified 
in AWWA D102, Inside Coating System No. 1-W or Inside Coating System No. 2-W, 
specifically recommended and warranted by the manufacturer for immersion service in 
potable water applications.  The base or primer coat(s) shall be colored, and the topcoat white 
to allow better identification or areas with deficient topcoat coverage.  Any use of 
accelerators for application in low temperature situations shall be performed strictly in 
accordance with the manufacturer’s recommendations.  In particular, care must be taken 
against installation of an accelerated coat on the top of an un-accelerated prime coat. 

2.03 EXTERIOR PAINTING SYSTEM 

A. The exterior painting system shall be a three coat epoxy and polyurethane painting system as 
specified in AWWA D102, Outside Coating System No. 5-S, using an alkyd enamel or epoxy 
prime coat and a polyurethane top coat.  The prime coats shall be recommended by the 
manufacturer for application on bare metal as a base coat for the polyurethane topcoat.  Paint 
color shall be approved by the Owner prior to painting the tank. 

B. Utilities Incorporated of Central Nevada:  Paint the UICN emblem on both tanks as directed 
by the Owner. 

Proj. 1520359/4-27-16 15210 - 4 Steel Tank Interior and Exterior Painting 

GBWC_2024 IRP_Volume 15, Page 131



2.04 MATERIAL HANDLING 

A. All materials shall be brought to the job site in the original sealed containers.  They shall not 
be opened or used until the Owner’s representative has physically inspected the contents and 
obtained necessary data from information printed on containers or labels.  Materials 
exceeding storage life recommended by the manufacturer shall be rejected. 

B. Flammability, toxicity, allergenic, properties, and any other characteristic requiring field 
precautions shall be identified and specific safety practices shall be stipulated. 

C. All coating, paint, and disinfection materials shall be stored in enclosed structures to protect 
them from weather and excessive heat or cold.  Flammable coatings and paints must be stored 
to conform to city, county, state, and federal safety codes for flammable coating and paint 
materials.  At all times coatings and paints shall be protected from freezing. 

D. Contractor shall use products of same manufacturer for all coats. 

PART 3 EXECUTION 

3.01 GENERAL 

A. All surface preparation, coating, and paint application shall conform to applicable standards 
of the Steel Structures Painting Council and the manufacturer’s printed instructions. 

B. All work shall be performed by skilled craftsmen qualified to perform the required work with 
the best standards of practice.  Continuity of personnel shall be maintained and transfers of 
key personnel shall be coordinated with the Engineer. 

C. The Contractor shall provide a supervisor to be at the work site during cleaning and 
application operations. 

D. Contractor shall provide adequate sanitary facilities for all Contractor personnel.  No existing 
facilities will be available to the Contractor. 

E. Dust, oil, grease, or any foreign matter which will affect the adhesion or durability of the 
finish must be removed by washing with clean rags dipped in an approved cleaning solvent 
and wiped dry with clean rags, or by another approved method. 

F. The Contractor’s coating and painting equipment shall be designed for application of 
materials specified and shall be maintained in first-class working condition.  Compressors 
shall have suitable traps and filters to remove water and oils from the air.  Contractor’s 
equipment shall be subject to approval of the Engineer. 

G. Application of the first coat shall follow immediately after surface preparation and cleaning 
within an eight-hour working day.  Any cleaned areas not receiving first coat within an eight-
hour period shall be re-cleaned prior to application of first coat. 

H. Contractor shall incorporate heating and dehumidification equipment, if necessary to obtain 
proper cure.  All equipment must be approved by Engineer prior to mobilizing on site. 
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3.02 SURFACE PREPARATION 

A. The latest revision of the following surface preparation specifications of the Steel Structures 
Painting Council shall form a part of this Specification. 

1. Solvent Cleaning (SSPC-SP1) – Removal of oil, grease, soil, and other contaminants by
use of solvents, emulsions, cleaning compounds, steam cleaning or similar materials and
methods, which involve a solvent or cleaning action.

2. Hand Tool Cleaning (SSPC-SP2) – Removal of loose rust, loose mill scale, and other
detrimental foreign matter present to degree specified by hand chipping, scraping,
sanding, and wire brushing.

3. Power Tool Cleaning (SSPC-SP3) – Removal of loose rust, loose mill scale, and other
detrimental foreign matter present to degree specified by power wire brushing, power
impact tools, or power sanders.

4. Commercial Blast Cleaning (SSPC-SP6) – Blast cleaning until at least two-thirds of each
element of surface area is free of all visible residue.

5. Near-White Blast Cleaning (SSPC-SP10) – Blast cleaning to near-white metal
cleanliness, until at least 95 percent of each element of surface area is free of all visible
residues.

B. Slag and weld metal accumulation and spatters not previously removed by the erector shall be 
other detrimental foreign matter present to the degree specified. 

C. Brush-Off Blast Cleaning (SSPC-SP7) – Blast cleaning to remove loose rust, loose mill scale, 
and removed by chipping and grinding.  All sharp edges shall be peened, ground, or 
otherwise blunted. 

D. Field blast cleaning for all surfaces shall be by dry method unless otherwise directed.  Particle 
size of abrasives used in blast cleaning shall be that which will produce a 2.0 mil (.002 inch) 
surface profile or in accordance with recommendations of the manufacturer of the specified 
coating or paint system to be applied. 

E. Abrasive used in blast cleaning operations shall be new, washed, graded, and free from 
contaminants, which would interfere with adhesion of coatings and paints and shall not be 
reused unless specifically approved by the Engineer. 

F. During blast cleaning operations, caution shall be exercised to ensure existing coatings and 
paints are not exposed to abrasion from blast cleaning. 

G. The Contractor shall keep area of his work in a clean condition and shall not permit blasting 
materials to accumulate as to constitute a nuisance or hazard to the prosecution of the work or 
the operation of the existing facilities.  Spent abrasives and other debris shall be removed as 
required to maintain a clean working environment. 
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H. Blast-cleaned surfaces shall be cleaned prior to application of specified coatings or paints via 
a combination of blowing with clean dry air, brushing/brooming and/or vacuuming.  Air hose 
for blowing shall be at least ½ inch in diameter and shall be equipped with a shut-off device. 

I. All welds, when required, shall be neutralized with a suitable chemical compatible with the 
specified coating or paint materials. 

3.03 SURFACE PREPARTATION REQUIREMENTS 

A. Interior surfaces of tank shall be abrasively blast cleaned to “Near-White blast Cleaning” in 
conformance to Steel Structures Painting Council Surface Preparation Specification SSPC-
SP10 to obtain a 2 mil blast profile. 

B. Exterior of Tank, including appurtenances shall be abrasively blast cleaned to “Commercial 
Blast Cleaning” in conformance to Steel Structures Painting Council Surface Preparation 
Specification SSPC-SP6 to obtain a 2 mil blast profile. 

3.04 PAINT APPLICATION 

A. Coating and paint application shall conform to the requirements of the Steel Structures 
Painting Council Paint Application Specification SSPC-PA1, latest version, for “Shop, Field, 
and Maintenance Painting” and the manufacturer of the coating and paint materials printed 
literature and as specified herein. 

B. Thinning shall only be permitted as recommended by the manufacturer and approved by the 
Engineer. 

C. If used, accelerators must be either pre-mixed from the factory or carefully measured and 
mixed at the site.  All use of accelerators shall be in strict compliance with the manufacturer’s 
recommendations. 

D. Each application of coating and paint shall be applied evenly, free of brush marks, sags, and 
runs.  Finished surfaces shall be free from defects or blemishes. 

E. Protective coverings or drop cloths shall be used to protect floors, fixtures, equipment, 
prepared surfaces, and previously applied coatings or paints.  Personnel entering tank or 
walking on exterior roof of tank shall take precautions to prevent damage or contamination of 
coated or painted surfaces.  Care shall be exercised to prevent coating or paint from being 
spattered onto surfaces, which are not to be coated or painted.  Surfaces from which such 
material cannot be removed satisfactorily shall be repainted or recoated as required to 
produce a finish satisfactory to the Engineer. 

F. Obtain the Utilities Incorporated of Central Nevada (UICN) emblem information and paint on 
both tanks. 

3.05 COATINGS THICKNESS REQUIREMENTS INTERIOR SURFACES OF TANK 

A. Paint shall be applied in accordance with the manufacturer’s recommendations and AWWA 
D102. 
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B. Finished dry film thickness of the coating shall be in accordance with AWWA D102, 15 mils
minimum. 

3.06 COATING THICKNESS REQUIREMENTS PAINTING OF EXTERIOR SURFACE 

A. After completion of surface preparation as previously specified herein, all bare metal shall 
receive painting in accordance with AWWA D102, OCS-5-S.  In accordance with this 
specification, the minimum of finish dry film thickness is 10 mils.  The top coats shall be 
applied within the optimum time for recoat as recommended by the manufacturer. 

B. Coating or paint spots upon adjacent surfaces shall be removed and the entire job site 
cleaned.  All damage to surfaces resulting from work of the Section shall be cleaned, 
repaired, or refinished to the complete satisfaction of the Engineer at no cost to the Owner. 

END OF SECTION 
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TECHNICAL MEMORANDUM  

s:\spring mountain motorsports ranch\1520359 water design - uepa\300_water system\potential contaminant sources memo\pcs memo r2.docx 

Golder Associates Inc. 
595 Double Eagle Court, Suite 1000  

Reno, NV  89521 USA   
Tel:  (775) 828-9604  Fax:  (775) 828-9645  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 

1.0 INTRODUCTION 

To permit the proposed potable water wells for the Spring Mountain Motorsports Ranch (SMMR) project, 

potential contaminant sources (PCS) to the groundwater supply must be identified within a 3000-ft radius 

from the well’s location per Nevada Administrative Code 445A.6668.  This Technical Memorandum 

presents the potential contaminant sources within the radius measured from each well. 

2.0 PROPOSED WELLS 

The SMMR project includes construction of two wells that will supply potable water to the SMMR 

development as shown on Figure 1.  The wells will consist of 12¾ inch diameter steel casing installed 700 

ft below ground surface.  The wells will contain submersible turbine pumps that will be capable of 

pumping 500 gallons per minute (gpm). 

3.0 POTENTIAL CONTAMINANT SOURCES 

As shown on Figure 1, the potential contaminant sources that have been identified to date include 2 

existing facilities, 2 existing wells, and 1 undeveloped fairgrounds site within the 3000-ft radius of the 

wells and 2 sources that are nearby, but outside of the 3000-ft radius.  A breakdown of potential sources 

and risks is shown in Table 1.   

Table 1: Potential Contaminant Sources to the Proposed Wells 

Figure 1 PCS 
Designation Source Facility Type 

Contaminant 
Category

1
 Risk

A 
Track Facilities (repair shops, car 

washes, gas stations) Automotive 20-22 
Moderate to 

High 

B Proposed Wastewater Treatment Plant
2 Municipal 

Wastewater 39 High

C Gravel Pit Miscellaneous 49 High

D  Proposed Lift Station
2 Municipal 

Wastewater 
40 High

E Nye County Fairgrounds Property Undeveloped - -

- Existing Water Wells (2 each) Miscellaneous 55 Low to High 
Notes:  1. Contaminant category as defined by the new water system application from the Bureau of Safe Drinking Water. 

2. Facilities are outside of the 3000 ft radius from the wells.

Date: August 28, 2015 Project No.: 1520359 

To: Russ Meads Company:  Double M Construction 

From: Mike Bidart and Andrew Schaper 

cc:  Jillian Lucas and John Connell Email: rmeads99@gmail.com 

RE:   SPRING MOUNTAIN MOTORSPORTS RANCH – VULNERALITY ASSESSMENT FOR THE 
PROPOSED POTABLE WATER WELLS 
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SMMR contracted Nelson Surveying, LLC to locate and survey existing water wells in the vicinity of the 

project. Although only 3 existing wells are within the 3000 ft boundary, a full list of wells that were 

surveyed in 2015 by Nelson Surveying is presented in Table 2. 

Table 2: Existing Wells 

No. Owner
Casing O.D. 

(in) 
Well Log 
Number Section, Township, Range 

1 Wulfenstein, Ray 8 26880 S29, T20S, R54E 

2* Bolling, Robert 8 62701 S28, T20S, R54E 

3 Johnson, Elmer 8 84259 S3, T21S, R54E 

4* Wulfenstein Construction 8 85692 S33, T20S, R54E 

5 Wulfenstein 8.625 86067 S33, T20S, R54E 

6 Wulfenstein, Ray 8 87569 S3, T21S, R54E 

7 Spring Mtn Commercial, LLC 12 120540 S33, T20S, R54E 

8 Spring Mtn Commercial, LLC 8.625 120541 S33, T20S, R54E 

9* Spring Mountain Raceway, LLC 4.5 120820 S33, T20S, R54E 

10 Shug Co, LLC 6 120821 S33, T21S, R54E 

*Note: Wells are located within the 3000 ft radius from the proposed wells.

4.0 FLOOD POTENTIAL  

Figure 1 also shows the limit of the 100-year Zone A and A1 flood designation from the FEMA Flood 

Insurance Rate Map (FIRM), Map Number 32023C8850E. In general, the proposed well sites are at least 

a minimum of 750 ft from the 100-year flood limits.  

Attachment:  Figure 1 - Potential Contaminant Source Map
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TECHNICAL MEMORANDUM  

s:\spring mountain motorsports ranch\1520359 water design - uepa\300_water system\no prv justification memo\no prv justification memo r0.docx 

Golder Associates Inc. 
595 Double Eagle Court, Suite 1000  

Reno, NV  89521 USA   
Tel:  (775) 828-9604  Fax:  (775) 828-9645  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 

Golder Associates Inc. (Golder) has developed a hydraulic water model of the Spring Mountain 

Motorsports Ranch (SMMR) water system using EPANET 2.0 software.  The purpose of the model is to 

verify that the system as designed on the construction drawings meets the pressure regulations set forth 

by the Nevada Administrative Code (NAC) and the Las Vegas Valley Water District (LVVWD). This 

technical memorandum presents the results of the EPANET models that have dictated our selection of a 

suitable pump system for the water system booster station.  

1.0 WATER SYSTEM DESIGN SCENARIOS 

Since Golder has selected to use the LVVWD standards to design the water system, minimum pressure 

requirements set forth by the LVVWD must be met in addition to the NAC requirements.  A list of these 

requirements are presented in Table 1. 

Table 1: Water Supply System Distribution Requirements 

Design Case Pressure Type Value Code 

Case 1 Minimum Pressure: Max Day Demand during fire flow 20 psi NAC 445A.6711 

Case 2 Normal Working Pressure: Max Day Demand 40 psi NAC 445A.6711 

Case 3 Minimum Pressure: Peak Hour Demand 30 psi NAC 445A.6711 

Case 4 Maximum Static Pressure 100 psi NAC 445A.6711 

Case 4 Minimum Static Pressure 45 psi LVVVWD 

Residential and commercial water demands were developed using the demand flow rates presented in 

the water system design report.   

2.0 EPANET MODEL DEVELOPMENT 

The EPANET 2.0 model was developed by combining the water pipelines developed by Golder and 

Impulse Engineering into one model.  The model assumes a water main size of 10 and 12 inches for the 

residential and commercial developments respectively.  The 12 inch diameter commercial main runs 

along the western edge of the property while the 10 inch residential main runs along the northern and 

eastern edges of the property.  The pipes have been modeled as Class 235 DR18 PVC Pipe as shown on 

the construction drawings. 

Date: August 28, 2015 Project No.: 1520359 

To: Russ Meads Company:  Double M Construction 

From: Mike Bidart and John Connell 

cc:  Pete Laas - Impulse Email: rmeads99@gmail.com 

RE:   SPRING MOUNTAIN MOTORSPORTS RANCH – WATER MODEL SYSTEM 
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Since pumps selected for the water system will operate on variable frequency drives, a pressure of 55 psi 

was set at the pump discharge with a flow equal to each case’s total demand to supply the residential and 

commercial developments.  This pressure meets all the criteria presented in Table 1.   

3.0 EPANET 2.0 RESULTS 

The EPANET model results indicate that a pump discharge pressure of 55 psi for all design cases will be 

sufficient to meet all design criteria presented in Table 1.  The results of the EPANET model runs are 

presented in Table 2. The EPANET model run case output files are shown in the attachment. 

Table 2: EPANET 2.0 Results 

Design 
Case Pressure Type Value 

Model Minimum Model Maximum 

Value  Node Value  Node 

Case 1 
Minimum Pressure: Max Day 

Demand during fire flow 20 psi 37.75 psi N45 69.91 psi N17 

Case 2 
Normal Working Pressure: Max Day 

Demand 40 psi 44.87 psi N62 81.65 psi N22 

Case 3 
Minimum Pressure: Peak Hour 

Demand 30 psi 44.71 psi N62 81.43 psi N22 

Case 4 Maximum Static Pressure 100 psi - - 81.87 psi N22 

Case 4 Minimum Static Pressure 45 psi 45.03 psi N62 - - 

4.0 CONCLUSIONS 

All cases meet the requirements set forth by NAC and LVVWD given a pump discharge pressure of 55 

psi. The PRV valves were previously designed to limit the pressures at the southwest corner of the 

system where the low spot of the system is located and pressures are highest.  The maximum pressure 

during the worst case scenario (Case 4) is 81.86 psi, which is well below the pressure rating of the 

system and below the 100 psi required by NAC 445A.6711. Therefore, PRV valves are not required for 

the water system. 

Attachment:  EPANET Model Case Output Files 
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Case 3 - Minimum Pressure: Peak Hourly Demand 
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APPENDIX F 
DRAINAGE CALCULATIONS 
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DRAINAGE CALCULATIONS  

s:\spring mountain motorsports ranch\1520359 water design - uepa\700_design information\culvert design\report documents\booster site drainage memo.docx 

Golder Associates Inc. 
595 Double Eagle Court, Suite 1000  

Reno, NV  89521 USA   
Tel:  (775) 828-9604  Fax:  (775) 828-9645  www.golder.com 

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 

1.0 TR-55 RESULTS 

The results from the TR-55 calculations for the Water Booster System are summarized below.  Print-outs 

of the calculations are attached following this memo.   

1.1 BASIN CHARACTERISTICS: 

 Area = 1.23 Ac 
 CN = 86 (Paved/Gravel/Dirt) 

1.2 RAINFALL DATA (NOAA): 

2 year – 24 hour  = 1.11 inches 
10 year – 24 hour  = 1.83 inches 
100 year – 24 hour = 2.87 inches 

1.3 TIME OF CONCENTRATION: 

 Sheet Flow = 0.060 hours 
 Shallow Conc. Flow  = 0.018 hours 
 Channel Flow = 0.025 hours 

Total TC = 0.103 hours 

1.4 TR-55 GRAPHICAL PEAK DISCHARGE RESULTS: 

Site: 
Peak Flow 10 year – 24 hour Storm = 1.34 cfs 
Peak Flow 100 year – 24 hour Storm = 2.92 cfs 

 Run-On Channel: 
Peak Flow 10 year – 24 hour Storm (Impulse Study) = 8.0 cfs 
Peak Flow 25 year – 24 hour Storm (Impulse Study) = 19.0 cfs 
Peak Flow 100 year – 24 hour Storm (Impulse Study) = 42.0 cfs 

Date: 4/22/2016 Made by: EMC 

Project No.: 1520359 Checked by:  MDB 

Site Name: SMMR- Water System Reviewed by: MPB 

Subject: Booster Station Drainage Calculations 
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DRAINAGE CALCULATIONS 
Page 2 of 2 

Project No.: 1520359 Made by: EC 
Site Name: SMMR – Booster Site Checked by: MB 
Date: 4/22/2016 Reviewed by: MPB

s:\spring mountain motorsports ranch\1520359 water design - uepa\700_design information\culvert design\report documents\booster site drainage memo.docx

1.5 RUN-ON CHANNEL 

Channel Characteristics: 
 Roughness coefficient = 0.035 
 Channel slope  = 0.005 ft/ft 

Left/Right Side Slope = 2.00 ft/ft (H:V) 
Bottom Width  = 10.00 ft 

Discharge Results: 
 Discharge  =  42.0 cfs 
 Normal Depth  = 1.17 ft 
 Velocity = 2.90 ft/s 

1.6 CULVERT SIZING / HEADWATER:  

Entrance Culverts: 
Dual 24-Inch Dia. CMP, 50 LF, S=0.02 ft/ft, n= 0.024 
Estimated Tailwater Depth = 1.17 ft. 
Calculated 100-Year Headwater Depth = 4.20 ft. 

Drain Inlet (DI) Outfall Pipe: 
12-Inch Dia. CMP, 40 LF, S=0.02, n=0.024 
Normal Depth (10-yr storm, Q=1.34cfs)  =0.49 ft 
Normal Depth (100-yr storm, Q=2.92cfs)  =0.91 ft 
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NOAA Atlas 14, Volume 1, Version 5 
Location name: Pahrump, Nevada, US* 

Latitude: 36.1757°, Longitude: -115.9147° 
Elevation: 2840 ft* 

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.112

(0.089-0.131)
0.148

(0.117-0.175)
0.215

(0.169-0.253)
0.271

(0.212-0.320)
0.357

(0.278-0.424)
0.430

(0.330-0.513)
0.515

(0.388-0.621)
0.610

(0.452-0.745)
0.757

(0.548-0.945)
0.887

(0.629-1.13)

10-min
0.170

(0.135-0.199)
0.226

(0.178-0.267)
0.328

(0.257-0.385)
0.413

(0.323-0.487)
0.543

(0.423-0.645)
0.655

(0.503-0.780)
0.784

(0.591-0.944)
0.929

(0.688-1.13)
1.15

(0.834-1.44)
1.35

(0.957-1.72)

15-min
0.211

(0.167-0.247)
0.280

(0.221-0.331)
0.406

(0.319-0.477)
0.512

(0.401-0.604)
0.673

(0.524-0.799)
0.812

(0.623-0.967)
0.972

(0.733-1.17)
1.15

(0.853-1.41)
1.43

(1.03-1.78)
1.67

(1.19-2.13)

30-min
0.285

(0.225-0.333)
0.377

(0.297-0.446)
0.547

(0.430-0.643)
0.690

(0.539-0.813)
0.907

(0.705-1.08)
1.09

(0.839-1.30)
1.31

(0.987-1.58)
1.55

(1.15-1.89)
1.92

(1.39-2.40)
2.25

(1.60-2.87)

60-min
0.352

(0.279-0.412)
0.466

(0.368-0.552)
0.677

(0.532-0.795)
0.854

(0.667-1.01)
1.12

(0.872-1.33)
1.35

(1.04-1.61)
1.62

(1.22-1.95)
1.92

(1.42-2.34)
2.38

(1.72-2.97)
2.79

(1.98-3.55)

2-hr
0.413

(0.344-0.502)
0.541

(0.452-0.657)
0.768

(0.638-0.935)
0.963

(0.791-1.17)
1.26

(1.02-1.53)
1.52

(1.22-1.85)
1.82

(1.43-2.23)
2.17

(1.66-2.67)
2.70

(2.02-3.37)
3.17

(2.31-4.00)

3-hr
0.466

(0.394-0.558)
0.607

(0.514-0.730)
0.847

(0.715-1.02)
1.05

(0.874-1.26)
1.35

(1.11-1.62)
1.61

(1.31-1.93)
1.90

(1.52-2.30)
2.24

(1.76-2.73)
2.78

(2.12-3.43)
3.25

(2.42-4.05)

6-hr
0.584

(0.502-0.689)
0.764

(0.653-0.896)
1.06

(0.904-1.24)
1.30

(1.10-1.52)
1.64

(1.38-1.92)
1.93

(1.60-2.27)
2.26

(1.85-2.66)
2.62

(2.11-3.11)
3.18

(2.50-3.83)
3.67

(2.83-4.47)

12-hr
0.719

(0.623-0.824)
0.942

(0.819-1.08)
1.31

(1.13-1.50)
1.59

(1.37-1.82)
1.99

(1.71-2.28)
2.31

(1.96-2.66)
2.65

(2.22-3.06)
3.01

(2.49-3.51)
3.53

(2.86-4.16)
4.01

(3.20-4.78)

24-hr
0.839

(0.726-0.969)
1.11

(0.963-1.28)
1.52

(1.32-1.76)
1.83

(1.58-2.11)
2.24

(1.91-2.58)
2.55

(2.16-2.95)
2.87

(2.41-3.34)
3.20

(2.65-3.75)
3.64

(2.97-4.32)
4.05

(3.23-4.82)

2-day
0.911

(0.792-1.05)
1.21

(1.05-1.39)
1.67

(1.45-1.91)
2.00

(1.73-2.30)
2.45

(2.10-2.81)
2.79

(2.37-3.21)
3.13

(2.63-3.64)
3.49

(2.89-4.08)
3.96

(3.21-4.70)
4.34

(3.46-5.22)

3-day
0.952

(0.830-1.09)
1.27

(1.10-1.45)
1.75

(1.52-2.00)
2.11

(1.82-2.41)
2.57

(2.21-2.94)
2.93

(2.49-3.36)
3.29

(2.77-3.80)
3.66

(3.04-4.25)
4.15

(3.39-4.90)
4.55

(3.65-5.43)

4-day
0.993

(0.868-1.14)
1.32

(1.15-1.51)
1.84

(1.60-2.09)
2.21

(1.91-2.51)
2.70

(2.32-3.07)
3.07

(2.62-3.50)
3.45

(2.91-3.95)
3.83

(3.19-4.43)
4.34

(3.56-5.09)
4.76

(3.84-5.64)

7-day
1.12

(0.971-1.28)
1.49

(1.30-1.70)
2.07

(1.81-2.36)
2.49

(2.16-2.83)
3.02

(2.60-3.44)
3.42

(2.92-3.90)
3.82

(3.23-4.39)
4.22

(3.53-4.89)
4.76

(3.92-5.58)
5.18

(4.21-6.14)

10-day
1.20

(1.05-1.38)
1.61

(1.40-1.84)
2.23

(1.94-2.55)
2.67

(2.31-3.05)
3.22

(2.77-3.70)
3.63

(3.11-4.19)
4.05

(3.43-4.68)
4.45

(3.73-5.17)
4.99

(4.12-5.86)
5.41

(4.40-6.42)

20-day
1.38

(1.20-1.59)
1.86

(1.60-2.13)
2.60

(2.25-2.98)
3.12

(2.69-3.57)
3.78

(3.24-4.34)
4.28

(3.64-4.92)
4.76

(4.02-5.51)
5.24

(4.38-6.10)
5.87

(4.83-6.92)
6.35

(5.16-7.55)

30-day
1.55

(1.34-1.79)

2.11
(1.82-2.42)

3.02
(2.60-3.45)

3.66
(3.15-4.18)

4.49
(3.84-5.12)

5.11
(4.34-5.84)

5.73
(4.83-6.58)

6.35
(5.30-7.35)

7.16
(5.90-8.40)

7.77
(6.33-9.21)

45-day
1.72

(1.47-2.00)
2.35

(2.02-2.72)
3.42

(2.93-3.95)
4.19

(3.59-4.84)
5.21

(4.42-6.01)
5.99

(5.05-6.94)
6.78

(5.67-7.91)
7.59

(6.27-8.90)
8.68

(7.04-10.3)
9.53

(7.61-11.4)

60-day
1.90

(1.61-2.22)
2.61

(2.22-3.04)
3.86

(3.29-4.49)
4.76

(4.05-5.54)
5.97

(5.04-6.95)
6.91

(5.79-8.06)
7.88

(6.54-9.23)
8.87

(7.27-10.5)
10.2

(8.22-12.2)
11.3

(8.92-13.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

Page 1 of 4Precipitation Frequency Data Server

4/25/2016http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=36.1757&lon=-115.9147&dat...
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Back to Top

Maps & aerials

Small scale terrain

Map data ©2016 Google, INEGIReport a map error50 km

Page 2 of 4Precipitation Frequency Data Server

4/25/2016http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=36.1757&lon=-115.9147&dat...
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Large scale map

Large scale aerial

Back to Top

US Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service
National Water Center

1325 East West Highway
Silver Spring, MD 20910

Map data ©2016 GoogleReport a map error2 km

Map data ©2016 GoogleReport a map error2 km

Imagery ©2016 TerraMetricsReport a map error2 km

Page 3 of 4Precipitation Frequency Data Server

4/25/2016http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=36.1757&lon=-115.9147&dat...
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Questions?: HDSC.Questions@noaa.gov

Disclaimer

Page 4 of 4Precipitation Frequency Data Server
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 WinTR-55 Current Data Description

 --- Identification Data ---

User:  MB  Date:  4/26/2016
Project:  SMMR  Units:  English
SubTitle: Booster Station Site  Areal Units: Acres
State:  Nevada
County:  Nye
Filename: S:\Spring Mountain Motorsports Ranch\1520359 Water Design - UEPA\700_Design Information\Culve

 --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc 
------------------------------------------------------------------------------
Booster Si    Paved/Gravel  Outlet  1.23  86  .103 

Total area: 1.23 (ac)

 --- Storm Data  --

 Rainfall Depth by Rainfall Return Period

 2-Yr  5-Yr  10-Yr  25-Yr  50-Yr  100-Yr  1000-Yr
 (in)  (in)  (in)  (in)  (in)  (in)  (in)

--------------------------------------------------------------------------------
 1.11  1.52  1.83  2.24  2.55  2.87  4.05 

Storm Data Source:   User-provided custom storm data
Rainfall Distribution Type:   Type II
Dimensionless Unit Hydrograph:  <standard>

WinTR-55, Version 1.00.10 Page  1 4/26/2016 9:52:07 AM 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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MB   SMMR
 Booster Station Site
  Nye County, Nevada

 Storm Data

 Rainfall Depth by Rainfall Return Period

 2-Yr  5-Yr  10-Yr  25-Yr  50-Yr  100-Yr  1000-Yr
 (in)  (in)  (in)  (in)  (in)  (in)  (in)

--------------------------------------------------------------------------------
 1.11  1.52  1.83  2.24  2.55  2.87  4.05 

Storm Data Source:   User-provided custom storm data
Rainfall Distribution Type:   Type II
Dimensionless Unit Hydrograph:  <standard>

WinTR-55, Version 1.00.10 Page  1 4/26/2016 9:52:07 AM 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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MB   SMMR
 Booster Station Site
  Nye County, Nevada

 Watershed Peak Table

 Sub-Area   Peak Flow by Rainfall Return Period
 or Reach   10-Yr  100-Yr
Identifier  (cfs)   (cfs)
----------------------------------------------------------------------------------
SUBAREAS
Booster Si  1.34  2.92

REACHES

OUTLET  1.34  2.92

WinTR-55, Version 1.00.10 Page  1 4/26/2016 9:52:07 AM 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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MB   SMMR
 Booster Station Site
  Nye County, Nevada

 Hydrograph Peak/Peak Time Table

 Sub-Area  Peak Flow and Peak Time (hr) by Rainfall Return Period
 or Reach  10-Yr  100-Yr
Identifier  (cfs)  (cfs)

 (hr)  (hr) 
----------------------------------------------------------------------------------
SUBAREAS
Booster Si  1.34  2.92

 11.94  11.93

REACHES

OUTLET  1.34  2.92
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MB   SMMR
 Booster Station Site
  Nye County, Nevada

 Sub-Area Summary Table

 Sub-Area  Drainage  Time of  Curve  Receiving  Sub-Area
Identifier  Area  Concentration  Number  Reach  Description

 (ac)  (hr)
--------------------------------------------------------------------------------
Booster Si  1.23  0.103  86  Outlet  Paved/Gravel 

Total Area:  1.23 (ac)
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MB   SMMR
 Booster Station Site
  Nye County, Nevada

 Sub-Area Time of Concentration Details

 Sub-Area  Flow  Mannings's  End  Wetted  Travel
Identifier/  Length  Slope  n  Area  Perimeter  Velocity  Time 

 (ft)  (ft/ft)  (sq ft)  (ft)  (ft/sec)  (hr)
--------------------------------------------------------------------------------
Booster Si
 SHEET  100  0.0050  0.011  0.060
 SHALLOW  197  0.0228  0.025  0.018
 CHANNEL  159   1.800   0.025

 Time of Concentration  .103
 ========
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MB   SMMR
 Booster Station Site
  Nye County, Nevada

 Sub-Area Land Use and Curve Number Details

 Sub-Area  Hydrologic  Sub-Area  Curve
Identifier  Land Use  Soil  Area  Number

 Group  (ac)
--------------------------------------------------------------------------------
Booster SiPaved; open ditches (w/right-of-way)  B  .428  89 

 Gravel (w/ right-of-way)  B  .52  85 
 Dirt   (w/ right-of-way)  B  .284  82 

 Total Area / Weighted Curve Number  1.23  86 
 ====  ==
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01260 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 30.00

0+80 28.80

1+60 28.00

Roughness Segment Definitions

Start Station & Elevation End Station & Elevation Roughness Coefficient

(0+00, 30.00) (1+60, 28.00) 0.013

Options

Current Roughness Weighted
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.11 ft

Elevation Range 28.00 to 30.00 ft

Flow Area 0.56 ft²

Wetted Perimeter 10.65 ft

Hydraulic Radius 0.05 ft

Top Width 10.55 ft

Normal Depth 0.11 ft

Critical Depth 0.12 ft

Critical Slope 0.00637 ft/ft

Velocity 1.80 ft/s

Channel Flow (TR-55)

4/26/2016 9:53:52 AM
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Results

Velocity Head 0.05 ft

Specific Energy 0.16 ft

Froude Number 1.38

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.11 ft

Critical Depth 0.12 ft

Channel Slope 0.01260 ft/ft

Critical Slope 0.00637 ft/ft

Channel Flow (TR-55)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.00500 ft/ft

Left Side Slope 2.00 ft/ft (H:V)

Right Side Slope 2.00 ft/ft (H:V)

Bottom Width 10.00 ft

Discharge 42.00 ft³/s

Results

Normal Depth 1.17 ft

Flow Area 14.48 ft²

Wetted Perimeter 15.25 ft

Hydraulic Radius 0.95 ft

Top Width 14.69 ft

Critical Depth 0.78 ft

Critical Slope 0.02102 ft/ft

Velocity 2.90 ft/s

Velocity Head 0.13 ft

Specific Energy 1.30 ft

Froude Number 0.51

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.17 ft

Critical Depth 0.78 ft

Channel Slope 0.00500 ft/ft

Worksheet for Water System North Drainage Channel
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Culvert 24" CMP: 
D= 24 inches 
Q (100-yr) = 21 cfs 
HW/D = 2.1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.024

Channel Slope 0.02000 ft/ft

Diameter 1.00 ft

Discharge 1.34 ft³/s

Results

Normal Depth 0.49 ft

Flow Area 0.39 ft²

Wetted Perimeter 1.56 ft

Hydraulic Radius 0.25 ft

Top Width 1.00 ft

Critical Depth 0.49 ft

Percent Full 49.5 %

Critical Slope 0.02075 ft/ft

Velocity 3.46 ft/s

Velocity Head 0.19 ft

Specific Energy 0.68 ft

Froude Number 0.98

Maximum Discharge 2.94 ft³/s

Discharge Full 2.73 ft³/s

Slope Full 0.00482 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 49.45 %

Downstream Velocity Infinity ft/s

12" CMP from DI (10-yr)
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.49 ft

Critical Depth 0.49 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.02075 ft/ft

12" CMP from DI (10-yr)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.024

Channel Slope 0.02000 ft/ft

Diameter 1.00 ft

Discharge 2.92 ft³/s

Results

Normal Depth 0.91 ft

Flow Area 0.75 ft²

Wetted Perimeter 2.53 ft

Hydraulic Radius 0.30 ft

Top Width 0.57 ft

Critical Depth 0.73 ft

Percent Full 91.0 %

Critical Slope 0.02911 ft/ft

Velocity 3.89 ft/s

Velocity Head 0.24 ft

Specific Energy 1.15 ft

Froude Number 0.60

Maximum Discharge 2.94 ft³/s

Discharge Full 2.73 ft³/s

Slope Full 0.02290 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 90.97 %

Downstream Velocity Infinity ft/s

12" CMP from DI (100-yr)

4/25/2016 4:23:27 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

GBWC_2024 IRP_Volume 15, Page 184



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.91 ft

Critical Depth 0.73 ft

Channel Slope 0.02000 ft/ft

Critical Slope 0.02911 ft/ft

12" CMP from DI (100-yr)
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April 29, 2016 i Projojecect No.o. 1520359

Design Report

Wastewataterer Lift Statation and Force Main

Sprpring Mountain Mototororsports Rancnch

Pahrhrumump,p, Nevadada

The folollowing desesign report has been prepared by the stafaff of Gololder Assocociatateses Incnc. underer the profofesessional

supervision of the engineers whosose signaturureses appear hereiein.n.

The findings, design, and rececomommendationsns presesentnted in thihis report werere presenteded withihin the limits

described by Doububle M Construcuctionon, afafterer being prprepared in acaccorordadancnce with genereralally acaccepteded

prprofofesessional engigineering prprincncipleles and pracacticeses.

_______________________________________ __________________________________
MiMichahaelel Bidart, PE John Connell
Projojecect Managerer Senenioror Projojecect Engineer

____ ______________
Andrew Schaper, PE
Projojecect Engigineer
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Aprpril 29,9, 2016 1 Projojecect No. 1520359

1.0.0 INTNTRORODUCTION

The proposeded projojecect will invnvolve resesidentialal and comommerercialal devevelelopmpment on prproperty sururroundiding thehe

exexisting Sprpring Mountaiain Mototororsports Rancnch (SMMR) tracack facacilitieses in Pahrumump,p, Nevevadada.  The limits of thehe

proposed resesidential anand comommercialal devevelelopments are prpresesentnteded in Figurure 1. In general, the prproposed 

develelopment incncludes:

# Devevelelop 80 singlgle famamily residential lotots alonong the easast and north sides ofof the racace tracack

# Plannnned 62 acreses of comommercialal dedevelopment alonong Highghway 16160 frontagage

" 20 acreses – Phasase 1

" 42 acreses – Phasase 2

# Connecection to exexisting tracack facacilitieses (cururrently on well and septptic)

The proposed wasastewataterer facacilitieses incnclude the grgravity sewewerer colollecection systemems (by ototherers), sewewage lift

statation,n, fororce maiain,n, package wasastewataterer treaeatment plantnt (WWTP) and effluent dispososalal thrhrouough rapid

ininfiltratioion basinins (RIBs).

Thihis report addresesseses connecection to the collecection systemem intntererceptoror, the sewage lift statation design, andnd

fororce maiain plan and profofile to the connecection with the WWTP.P.
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Aprpril 29,9, 2016 2 Projojecect No. 1520359

2.0.0 OWNENER/OPERATOROR

DoDouble M Cononstrucuction is resesponsiblble for develelopopment ofof the property foror thihis prprojecect on bebehalf of SMMR.  

The systems will ultimatelely be tururned over to and operatated by Utilitieses Inc. of Centralal Nevevada (UICN). The 

develeloper/owowner’s contacact infnforormatation and the opereratoror contacact foror the SMMR wasastewaterer systemem isis

prprovovideded belelow:

Deveveleloper: Sprpring Mouountntain Racaceway, LLC
c/o Rususs Meadsds
Double M Consnstrucuction
2170 S. Corortina Ave.e.
Pahrumump,p, NV 8904848
Phohone Numumber: (775) 751-3022

Operatatoror: Wendndy Bararnett, Presesident
Utililititieies Inc. ofof Central Nevada
1240 E. Statate,e, Suite 115
Pahrumump,p, NV 8904848

Double M Construcuctionon has retetainened Golder Assocociateses Incnc. (Golder) to sererve as the engineer-ofof-rececorord foror

the wataterer and wasastewewatater infnfrastructure.e. Gololder is resesponsiblble for preparatation of the wataterer and wasastewewataterer

design and permit documenents.
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Aprpril 29,9, 2016 3 Projojecect No. 1520359

3.0.0 MASTSTERER PLAN

The proposed SMMRMR projojecect is a planned devevelelopment lococatated in Pahrumump,p, Nevevada in Nye County,

Secectionon 3333 and 3434, Towownsnshihip 21 Sououth,h, Range 54 Easast. M.D.B.M.M.  The proposed sewerer systemem (lift statationon

and fororce maiain)n) will sererve approxoximatatelely 80 single famamily ununits anand 20 acacreses ofof commerercialal dedevelelopment

that incncludes a 125050-seat movovie theheataterer, 9797-room hotelel, resestaururants, retetail shops and racace tracack facacilitieses.  

An adddditional 42.2.6 acreses of fututurure comommerercialal development is also planned to be serviced by the lift statation.n.

The sewewage lift statation will be lococatateded in thehe southeast cororner ofof thehe proposed prprojecect, which is at thehe low

pointnt of the dedevelelopment. The prproposed fororce maiain will convnvey the sewage to the treatment facacilitieses.  Thehe

fororce maiain will alalso crososs the exexisting racace tracack near thehe WWTP and will require thatat a casasingng pipepe be

bored and jacacked under the tracack foror the fororce maiain crosossing.

The prproposeded lift statation is a package submerersiblble pupump and wetet welell systemem manufacacturured by Flygygt. Thehe

approxoximatatelely 2,35350-foot long 6-incnch diamameteterer HDPEPE fororce maiain will deliverer wasastewataterer fromom the lift statationon

to the SMSMMR WWTP.  Figugure 1 is a Site Map thatat shohows the genereralal layoyout ofof the lift statation, sewewagage fororce 

maiain and serervice area.

The designgn ofof the lift statationon and fororce maiain isis beining dedevelelopoped in acaccorordance with thehe regegululatations set

fororth by the Nevevada Division of Environmentalal Protectionon’s (NDEP) Burureau of Waterer Polollutution Control

(BWBWPC) in accorordadancnce with Nevadada Revised Statatututes (NRS) 445A.425, NRS 445A.58585 and Nevevada

Admdmininistratative Code (NAC) 44445A5A.28283.3. Thihis repeporort addddresesseses the guiuidelineses of Statate ofof Nevevada Tecechnicalal

Dococumument #WTS-1414: Pumumpiping Station Desesigngn and Sububmittalal Critererionon. 

The WWTP design is beieing submitted concururrently to NDEP BWPC under a separatate package.
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Aprpril 29,9, 2016 4 Projojecect No. 1520359

4.0.0 ARAREA CHARARACACTERISTICS

4.1.1 Adjacent Lanand Usese

The SMMR Projojecect is cururrently sururroundeded by the existingng racacetetracack, open spacace, undevevelelopeped land, and 

the proposed resesidential devevelopmpments to the northeast.  The site is bounded on the wesest side ofof thehe

prproperty by Nevada State Route 16160.0. Privatate prproperty south of the prprojojecect site is cururrently unundeveveleloped.d.

BLM land sururrouounds the nororthern and easterern boundarieses of the projojecect site.e.  The lift statation is lococatated near

the southeaeast corornerer of the projojecect site adjacacentnt to the NDOT Right-ofof-Wayay.  The clososesest prpropopososeded homomeses

on the projojecect site will be approxoximatatelely 1,80800 feet easast of the lift statationon and theherere will be comommerercialal

buildingngs near the lift statioion.  Existing homomeses are approxoximatatelely 2,70700 feeeet to the south ofof the lift statationon.

See Drawawing G1G1 in Appppenendidix A foror the lococatation ofof the lift statationon anand fororce maiain in relelatation to the prprojojecect

sitite.  

4.2.2 Topographphy

In genereralal, the SMMR sitite is situated on an alalluvial fan that slopes fromom northeheasast to southwesest.  The 

exexisting slopes varary between 2%2% and 4%4%. The Sprpringng Mountaiain ranangege front is to the northeast ofof thehe site

and bebelow Highway 160 to the sououthwesest, the tererrain transitions to the valalley floooor where slopes becomome

lesess thahan 1%.

4.3.3 FlFlood Plainsns

Accorordiding to the Federal Emerergency Management Agegencncy (FEMA) Flood Insnsururance Ratate Map foror Nye

County, Nevadada and Incncororpororatateded Areas (Map No.o. 32023C885854F4F dadateded Dececemember 2, 2015), the lift statatition

site is in a 10000-yearar flooood Zone A desesignation (no basase flood elevatationsns deterermined). The flolood plalainin limitits

arare also shown in Figure 2.2. See Secectionon 5.6.1.1 foror the site gradading rececomommendations and mitigatationon

measurureses to prototecect the lift statation facacility fromom the 100-yearar flood.

4.4.4 Soioils Infnforormationon

A Geoeotecechnhnicalal Invesestigation Report hasas been comomplpleteteded by Geo-tetechch, Inc. foror the prprojojecect.  An addiditional

geotecechnicical insnspecection ofof the wetet welell exexcavavatation should alalso be conducted atat the lift statationon site duduring 

construcuctionon to confirm adequate subgradade conditions. The construcuction of the concncretete slababs foror the wetet

welell, generatatoror, transforormerer, and odor contntrolol buildingng will confororm toto the recommendationsns of thehe

geotecechnical engngineneerer asas presesented in thehe geototecechnhnicalal repeporort in Appppendix C.

4.5.5 Nearby Surface Wateters

There are no signgnificant sururfacace bodieses of wataterer in the ararea sururrounding the lift statationon or fororce maiain.n.

Sururfacace wataterer runoff below the lift statation site wilill follllow the diditcheses and cululvererts alalong Statate Routute 160. 
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Grading and draiainage design foror the prproposed developmpment need to accomommodate the lift statation site andnd

prprececludude runun-on to the lift statatition.

4.6.6 Subsusurface Wataterers

Reveview ofof exexistingng welell logogs inindicicated that grgroundwataterer levevelels near the site arare likikelyly 10100 feet oror morore in

depth.h.  Therefeforore,e, no dedewatereringng is antnticipateded during construcuction.
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5.0.0 LILIFT STATITION DESIGN

5.1.1 Sewagage Flow Ratates

The expected initialal and fututurure sewewage flow ratateses that will be handled by the lift statation werere obobtaiainened

from the Las Vegas Valalley Waterer District (LVLVVWD) design codode and comommerercialal unit flow ratateses fromom

the Wataterer and Sewewagage Wororks 1978 Refefererence R-15159.9. The size of each develelopment (whether by

seat, room, acre,e, or house)e) has an asassocociatated unit flow thahat is used to calalculatate the tototal sewage flows

shohown in Table 1.  

Table 1:1: Initialal and Expxpecteded FuFuturure Maxaximum Sewage Flow Rateses

Wastewatater Sourcece UnUnits NoNo. Units
Unitit Flolow

(gpd)
Tototalal Flow

(gpd)

Initialal Expxpecteded Flow Ratateses

Singlgle Famamily Resesidential - Resesidedentntialal
Eququivalalent (RE)1 gpd/RE 8080 200 1616,00000

Commerercialal - Currenently Plananneded2

Retail A-F, Shops & C-StStore gpd/acacre 5.5.3737 1000 5,5,37370

Resestaurantnts, Fasast Fooood,d, Cofoffee, & Dououghnutut
Shohopsps  8 seaeats/101000 sf = 288 Seats (60 
gpd/seatat)3

Seat 288 6060 17,28080

Hotelsls - Numumber of Rooms = Approxoximatatelely
97 @ 100gpd/d/room

Room 9797 100 9,9,70700

Theaterer  1250 seaeat @  5 gagal/seat Seat 1,1,25250 5.5.0 6,6,25250

Exixiststing Tracack Facacility Wataterer Usese

Waterer Use - Basased on fixture count gal/daday 11,50909

InInititiaial Maximimum Daiaily Sewagage Flow Ratate 66,10909

Peak Hourly Facactoror 3.9.9

Inititial Maximum Hourly Sewage Flow Ratete gpm 179

Design Capacity for Lift Statatition Pumps gpm 28787

Fututure Expxpecteded Flow Ratateses

Commerciaial - Fututurure Tototalal Pararcelel Acreage gpd/acacre 42.6 1,00000 42,60000

Expxpectcteded Fututure Maximum Daiaily Sewewagage Flow Ratate 108,709

Fututurure Avererage Daily Flow in gpmpm 75.5

Peak Factotor Using Design Pump Ratete 3.3.8

Nototeses: 1.1. Galallons per minutute/e/Residenentialal Equivalalent (RE) meteterered serervice.
2. Flolow crititeriaia fromom LVLVVWD unlnlesess otherwise nototed.d.
3. Waterer & Sewewage Works 1978 Refefererence R-15959.

s:s:\sprpring mountaiain mototororsports ranch\152035359 wataterer design - uepa\250_lift statationon\lift statation design report\fifinal\smmsr lift station design report - fininal 4-2929-2016 r0.0.docx

GBWC_2024 IRP_Volume 15, Page 196



April 29, 2016 7 Project No. 1520359

s:\spring mountain motorsports ranch\1520359 water design - uepa\250_lift station\lift station design report\final\smmsr lift station design report - final 4-29-2016 r0.docx

5.2 Design Flow Rate 

The force main and pump station has been sized to provide peak flow for the Phase I development with 

enough capacity to also meet the Phase II flow requirements.  A 6-inch diameter HDPE, DR 17 force main 

was selected along with sufficient pump capacity that will exceed 3 ft/sec in the force main.  The design 

pump capacity is 287 gpm.  This provides a 3.49 ft/sec velocity which is sufficient to provide a 6.2 peak 

factor for the Phase I flow projection and a 3.8 peak factor for the Phase II flow. 

5.3 Pump Characteristics/Controls 

The two submersible pumps are included in the lift station.  They are each capable of pumping the 

estimated peak flow rate of 287 gpm.  Each pump is also capable of passing 3-inch solids.  The selected 

pumps are 15-hp Flygt submersible pumps model NP3153HT3~464 or equal.  Calculations used to size 

the pumps and force main during normal and peak hourly flows are included in Appendix D. 

An ultrasonic level transducer will be used to control the pumps and three floats will be installed within the 

wet well as backup for the primary level transducer control.  The four transducer control levels and their 

descriptions are presented in Table 2. 

Table 2: Wet Well Control Levels 

Sensor Level 
Wet Well Level 
(Elevation ft) 

Pump Control Description

A 2,759.00 Emergency Alarm

B 2,758.50 Lag On

C 2,758.00 Lead On

D 2,755.00 Pump(s) Off

Pump operation will be switched between lead and lag with each pump cycle. The ultrasonic transducer 

will be the primary system to monitor wet well levels with the floats installed to serve as a backup control 

system.  Note that the pump float levels will be set at a wider range to not interfere with the primary 

ultrasonic sensor level settings.  

The operating volume in the 5-ft diameter wet well between the lead-on and pump-off levels is 

approximately 440 gallons.  With the pump flow rate of 287 gpm, the minimum pump cycle time is 6 minutes. 

Alternating between lead and lag pumps would then require each pump to start 5 times per hour or a 

minimum of 12 minutes between successive starts.  See cycle time calculations in Appendix E.  
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5.4.4 LaLayoutut

The lift statation is lococatateded near the topographphic low poiointnt of thehe projojecect site.e. The gravity sewerers will be

combibined in a prececasast concretete junction manhole lococatated approxoximatatelely 20 feet northeast of the wetet welell.

The resesidential grgravity sewerer linene will entnterer thehe junctionon manhole from the soututheheast.  Comommerercialal lineses will

be abable to cononnect to stubs on the northwesest and northeast sideses ofof the junction manhole.e. The wetet welell,

valve vauault, genenereratatoror, and controlol bubuilding will be sururrounded by a masasonry blocock walall. The site gradading

will provide positive drainagage and incnclude placacing aggrgregate basase and pavemement withihin and around the lift

statation areaea.

The wetet welell will consist of a fiberglglasass 5-ft diamameteterer cylindnderer prefefabricatated by Flygtgt Pumumpsps, Incnc.  The wetet

welell will contntain 2 pumpsps running leadad-lag with one operatating atat fulull capacity anand the ototherer asas a bacackup.

Pumump discharge lines will consist of 4-incnch diamameteterer ductile iron pipe from the lift statation thrhrouough the valve

vauault and then transition to 6-incnch diamameteterer HDPE pipe downsnstream of the valve box as shohown on thehe

drdrawing in Appppendix A.  The valve box will be sited apprproxoximatatelely 5 ft downsnstreaeam of the wetet welell and will

consist of a 7-ft x 7-ft prececasast concretete vauault with a 4-ft x 4-ft hatch.h.  The two pump discharge pipeses enterer

the valalve box and each is equipped with a check valalve and a plplug valalve.  The two pipes cononnect at a heheader

with a bypasass valalve connected to the crososs atat the header thahat incncludes a 4-incnch plplug valve to prprovide a

connection foror emerergency bypasass pumpiping.  A 4-incnch to 6-incnch eccentric reducerer provovides a transition from

ductile iron to HDPE pipe oututsidede of the valve boxox.

A control building approxoximatatelely 10 feet by 16 feet will be sited jusust north ofof the wetet well. Space in the 

controlol bubuildiding is resesererved foror insnstalallatation ofof ododoror conontrolol eququipmpment afafterer evalaluauationon ofof thehe ododoror control

needs. Pumump statation flow will be monitorored with a magnetic flow meteterer at thehe WWTP site prprioror to dischargege

to the mecechanicalal screeeen.n.

5.5.5 Wetet Welell Buouoyancncy Calclculalatioions

The pre-fabricatateded fiberglglasass wetet well incncludes a flange on thehe oututside near the botottomom to providede a locatation 

foror insnstalallingng a concretete ballast rining to prprevevent flototation in the evevent of a highgh grounund waterer tabable.e. Althohough 

grgroundwataterer is not antnticipapated, the concretete balallasast ring is rececomommended foror support and is based on a

satatururatateded conditionon. Buouoyancncy calcululationsns indndicate thatat the ring will be 1.5-foooot widide ararouound thehe wetet well

atat 1-foooot tall to provovide a facactoror of safafetety (FOS) againsnst floating of 1.5.5.  Buouoyancy calalcululatations are incnclududeded

in Appppendix E.
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5.6.6 Emerergenencycy Design Measureses

5.5.6.6.1 FlFlood Protectionon

The lift statioion sitite will be fililleled to an elevatation abovove the 100-yearar flood and the controlol building,g, wetet welell

rim, valalve vauault rim and ototherer pads will be set above flood levevelel to prprovovide freeboarard during the 100-yeaear 

stororm event.  Dururing the pototential 10000-yearar stororm event, the lift statioion willll rememaiain operatational with an

unintntererrupted popowerer supply (see 5.6.2)2).  To prevenent erososion, thehe lift statation emembankments sururrounding thehe

lift statation will be provideded with ererososion prototecection asas nececesessarary.

5.5.6.6.2 Powowerer Loss

In thehe event ofof a popowerer lososs, the dedicated lift statation generatatoror will automomataticalally tururn onon anand popowerer the

pump statation foror continuouousus opereratation. An alararm will adadvise of powerer faiailurure andnd indidicatate genereratatoror

operatation.n. A generatatoror faiailurure alararm will alslso be provided to advdvise operatatorors of the generatoror faiailurure.e.

5.5.6.6.3 Liftft Statatition Alarms

LiLift statation alararms will be setup based on pump operatation and the elelevevatation of the sewewage fluluidids withihin thehe

wetet welell. A visisibible beaconon and auaudidiblble alararm horn will be insnstalled on thehe controlol buildingng asas welell asas a

connection to UICN’s SCADA systemem. The pump operatationon, wetet welell levevelels and alalararms will be relelayed toto

the SCADA systemem that will be monitorored by UICICN personnel.

5.5.6.6.4 Site Access and Signagege

Accesess to thehe lift statationon site will be controlleded by a 6-foot hihighgh blocock wall around the facacilitieses with locockingng

gateses.  A sign with the folollowing 2424-hohourur emerergency telepephone and lococal office numbers will be attacached to

exterioior blolock wall:

Emerergency Numumber: 844-69494-44440404

Localal UICN Office: 775-72727-555575 

5.7.7 Odor Controlol Measurures

Odor control measurureses woululd be implplememented in two stages thatat woululd incnclude:

# Vapaporor Phasase implplememented with initialal consnstrucuction 

# LiLiquiuid Phase implplememented as necesessarary

5.5.7.7.1 Vapor Phase Controlol

A biofofilterer is rececomommended to treat the vented air fromom the lift statation wet welell.  There are numererous

manufacactururerers that prprovovide bibiofofilterers. The rececommended size is foror a low ventilatation ratate ofof 60 cububic feet

per minute (CFM)M). A 4-incnch venent connecection on the wetet welell will connect to the bibiofofilterer unit whihich contntainsns
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the media,a, ususuaually organanic in naturure butut may be a mixed orgaganinic and inororganic medidia.a.  The biofofilterer media

wilill reqequiuire a wataterer supppply to keep thehe media moioist.  Media typypically has a life of 2 to 7 yearars, dependndingng

onon the amount of hydrdrogogen sululfide (H2S) prododucuced by the sewage collecection system.

5.5.7.7.2 LiLiquid Phase Controlol

Biologigical activity in the sewage fororce maiain may continue to produce H2S while the sewage is contaiained in

the fororce maiain.n.  Dururing initialal stages of the SMMRMR devevelopmpment the retetentntion in the fororce maiain will be

sevevereral hours, which pototentntially, makakeses the H2S prproblblemem wororse.e.  In order to mitigate the odor atat the

didischargege fromom the fororce maiain at the mecechanical screen andnd equaualizatationon (EQ) basin,n, a fututurure liquid phase

H2S control systemem may be added if necesessarary. Space foror a tanknk and chemicalal pump is incncluded in thehe Lifift

statation control building,g, as welell as conduit and pull boxeses to allow foror implplemementingng fututurure controlol measurureses.

If objecectionable odorors are prpresesent at the fororce maiain didischargege (WWTP) afterer a periodod ofof operatating thehe

systemem, then a liququid phahase odor mitigation measurure may be implplememented atat the lift statation. Thehe

rececomommended systemem (if needed)d) is to add a product calalled Bioxoxide®,®, whihich contaiainsns calalcium nitratate.e.  The 

ninitratate comomponent supupplplieses oxygegen in thehe liququid phase foror the biologigical activity, prpreveventntingng H2S forormatation 

by ananaerobobic bactereria.a. The systemem consists ofof a 1,00000-gallon chememicalal stororagage tank and meteterering pump

to injnjecect the ninitrate chememicalal intnto the fororce maiain.n.  Thihis should mitigagate odors atat the treaeatment plant screen 

and EQ basin.n. Other liququid phase odor mitigagation systemems could also be considereded. Another optption is to

insnstall another biofofilterer at the mecechanicalal screen to controlol the vapaporor phphasase odoror releleasased at the screen.
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6.0.0 FORCE MAIN DESIGN

The sewewage fororce maiain coconsisiststs of a 6-ininch didiamameteterer DR17 HDPEPE pipipe apapprproxoximatatelely 2,337 feet lonong

(Sta1a10+0+00 to Sta3333+56). The alignment of thehe fororce maiain is shohown on Drawings C4 and C5 and will runun

fromom the discharge ofof the lift statation to the mecechanicalal screen inletet at the wasastewaterer treatment plant.  Thehe

alalignment out ofof thehe wetet welell runs easast foror approxoximatatelely 60000 ft toto wherere it crososseses a potabable wataterer liline

beforore it is direcected north to the racace tracack and adjacacent to the lalake. Oncnce the line nenearars the tracack, it will

run adjdjacacent to the racacetetrack in an easast-northeaeast didirecectionon wherere it will crososs the racacetetracack. The track 

crosossing will consnsist of eitherer a borore and jacack or a sawaw cutut of the exexisting pavavemement at the didiscretetion ofof thehe

Ownwner.  Afterer the tracack crosossing, the line will run approxoximatatelely 300 feet norortheheast wherere itit connects with 

the wasastewataterer treatment plant.

The fororce maiain will have a mininimum ofof 36 incnches of covoverer abobove thehe top of the pipe and will hahave a mininimum

1010-foot hororizonontalal distance betweenen the edgdge ofof thehe fororce maiain pipepe and thehe edge of anany wataterer pipeses.  At

approxoximatatelely Station 1616+35 the fororce maiain will crososs 18 incnches below the potablble waterer line that sererveses

the resesidential area.a. At apprproxoximatatelely Statationsns 33+00 and 3333+10, thehe fororce maiain will crososs a mininimum of

18 incnches belelow the fire hydrdrant latatereralal and the potabable wataterer serervice lines within the treatatment plantnt site.e.
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7.0.0 DRDRAWINGNGS AND SPECIFIFICICATIONS

LiLift statation consnstrucuction drawingsgs and cororresespopondingng tecechnical specificatations havave beeeen incncluded in

Appppendix A, anand Appendidix B, resespectively. The drdrawings incncludude site plan view layout ofof the lift statation 

(C1)1), plan and profofile sheheetets of the wetet well (C2 and C3)3), and fororce maiain plan and profofile sheets (C4 and

C5)5).
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8.0.0 LILIFT STATITION OPERATION AND MAINTNTENANCECE

UIUICN will opereratate andnd maiaintntaiain the lift statationon and fororce maiain.n. UICN will also be resesponsiblble for devevelelopoping 

the schedule and frequency of maiaintntenance foror thehe pump statation that will be detaiailed in a Stanandard

Operatating Prococedure (S(SOP) documument. A manual will be submitted to NDEP prprioror to commissioning of thehe

systemem to documument operations and maiaintntenancnce (O(O&M) reqequiuiremements. The O&M Manuaual will inclulude

operatating infnforormatation obtbtained fromom equipmpment vendors and the UIUICN SOPs. 
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LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

TITLE SHEET

SPRING MOUNTAIN MOTORSPORTS RANCH

LIFT STATION AND FORCE MAIN DESIGN
DOUBLE M CONSTRUCTION

PAHRUMP, NEVADA

LOCATION MAP

STATE OF NEVADA
(NOT TO SCALE)

PROJECT
LOCATION

REFERENCE-GOOGLE EARTH

THE BASIS OF BEARING FOR THIS REAL PROPERTY DESCRIPTION IS THE

NORTHEASTERLY LINE OF BLOCK 1 OF "CALVADA VALLEY UNIT No. 1" IN THE

TOWN OF PAHRUMP, COUNTY OF NYE, STATE OF NEVADA, WHICH BEARS

SOUTH 66°31'51" EAST, AS PER MAP RECORDED IN FILE MAP No. 20290 IN THE

OFFICE OF THE COUNTY RECORDER OF SAID COUNTY.

BASIS OF BEARING

USGS 5RBOZ

FOUND UNITED STATES GEOLOGICAL SURVEY (U.S.G.S) BRASS DISC ON

ROD IN WHITE PVC PIPE, FLUSH WITH GROUND, STAMPED "5 RBO 1981".

LOCATED 2 METERS EAST OF A 4"X4" RIGHT-OF-WAY POST, 65 METERS

SOUTH-SOUTHWEST OF STATE ROUTE 160 AT MILEPOST 3.25,

APPROXIMATELY 5 KILOMETERS SOUTHWEST OF THE JUNCTION WITH

STATE ROUTE 372, IN AN AREA OF HEAVILY PLOWED FURROWS IN GROUND.

NORTH AMERICAN VERTICAL DATUM 1988 (NAVD 88) AS PUBLISHED BY THE

NEVADA DEPARTMENT OF TRANSPORTATION'S (NDOT) SURVEY MONUMENT

LOCATION INFORMATION SERVICE (LOIS)

FOR '5 RBO Z' RETRIEVED 7/24/2007.

METERS = 835.500

U.S. SURVEY FEET = 2741.136

BENCHMARK

UTILITIES INC. OF CENTRAL NV

1240 STATE ST #115

PAHRUMP, NV 89048

PHONE: 775-727-7688

OPERATOR

SPRING MOUNTAIN MOTORSPORTS RANCH

C.O. DOUBLE M CONSTRUCTION

2170 S. CORTINA AVE.

PAHRUMP, NV 89048

OWNER / DEVELOPER

DIA. (Ø)
DR
ELEV.

FT.
HDPE
IN.
INV.

PI
PT

PC
AC

EP

ABBREVIATIONS

DIAMETER

DIMENSION RATIO
ELEVATION
FEET

HIGH DENSITY POLYETHYLENE

INCHES
INVERT

TANGENT TO TANGENT INTERSECTION
CURVE-TANGENT INTERSECTION

TANGENT-CURVE INTERSECTION
ASPHALT CONCRETE

END OF PAVEMENT

SHEET LIST TABLE

Sheet Number Sheet Title

T1 TITLE SHEET

T2 PROJECT NOTE SHEET

G1 GENERAL LAYOUT

G2 OVERALL SITE PLAN

C1 LIFT STATION SITE GRADING PLAN

C2 LIFT STATION YARD PIPING PLAN

C3 LIFT STATION SECTION

C4 FORCE MAIN PLAN AND PROFILE (1 OF 2)

C5 FORCE MAIN PLAN AND PROFILE (2 OF 2)

D1 DETAIL SHEET (1 OF 2)

D2 DETAIL SHEET (2 OF 2)

ISSUED FOR CONSTRUCTION

GBWC_2024 IRP_Volume 15, Page 208



CONSULTANT TITLE

PROJECT No. Rev.

PROJECTCLIENT

P
a

th
: 

\\
re

n
o

\d
a

ta
\S

p
ri

n
g

 M
o

u
n

ta
in

 M
o

to
rs

p
o

rt
s
 R

a
n

c
h

\1
5

2
0

3
5

9
 W

a
te

r 
D

e
s
ig

n
 -

 U
E

P
A

\6
0

0
_

D
ra

w
in

g
s
\L

if
t 

S
ta

ti
o

n
 P

la
n
 S

e
t\

  
| 

 F
ile

 N
a

m
e

: 
T

1
 -

 T
it
le

 S
h

e
e

t.
d

w
g

Rev. DESCRIPTIONYYYY-MM-DD
www.golder.com

DESIGN REVIEW APPROVEDPREPARED

of

IF
 T

H
IS

 M
E

A
S

U
R

E
M

E
N

T
 D

O
E

S
 N

O
T

 M
A

T
C

H
 W

H
A

T
 I

S
 S

H
O

W
N

, 
T

H
E

 S
H

E
E

T
 S

IZ
E

 H
A

S
 B

E
E

N
 M

O
D

IF
IE

D
 F

R
O

M
: 

A
N

S
I 

D
0

1
 i
n

1520359
CONTROL DRAWING

T20

RENO OPERATIONS

595 DOUBLE EAGLE CT. #1000

RENO, NEVADA 89521

USA

[+1] (775) 828 96040 2016-04-22 ISSUED FOR CONSTRUCTION EMC AJS JC MPB
2 11

LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

PROJECT NOTE SHEET

1. CONTRACTOR SHALL PROVIDE ALL NECESSARY HORIZONTAL AND VERTICAL

TRANSITION BETWEEN NEW CONSTRUCTION AND EXISTING SURFACES TO

PROVIDE FOR PROPER DRAINAGE, INGRESS, AND EGRESS. EXTENT OF

TRANSITIONS TO BE DETERMINED BY THE NYE COUNTY PUBLIC WORKS

DEPARTMENT OR PAHRUMP BUILDING AND SAFETY.

2. LOCATIONS OF UNDERGROUND UTILITIES SHOWN ON THE DRAWINGS WERE

OBTAINED FROM INFORMATION RECEIVED FROM THE APPLICABLE UTILITY CO'S.

NEITHER THE OWNER NOR ENGINEER ASSUMES ANY RESPONSIBILITY FOR

UTILITIES OR STRUCTURES NOT IN THE LOCATION SHOWN PRIOR TO START OF

CONSTRUCTION. THE CONTRACTOR IS RESPONSIBLE FOR VERIFY FIELD

LOCATIONS.

3. 48 HOURS PRIOR TO START OF CONSTRUCTION THE CONTRACTOR SHALL

CONTACT ALL UTILITY COMPANIES THAT MAY HAVE FACILITIES IN THE AREA OF

CONSTRUCTION AND OBTAIN ALL NECESSARY DIG PERMITS PRIOR TO

COMMENCEMENT OF WORK.

4. THE CONTRACTOR SHALL TAKE ALL PRECAUTIONARY MEASURES NECESSARY

TO PROTECT EXISTING IMPROVEMENTS, WHICH ARE TO REMAIN IN PLACE, FROM

DAMAGE. ALL SUCH IMPROVEMENTS OR STRUCTURES DAMAGED BY THE

CONTRACTOR'S OPERATIONS SHALL BE REPAIRED OR RECONSTRUCTED

SATISFACTORY TO THE ENGINEER AT THE EXPENSE OF THE CONTRACTOR.

5. ALL BARRICADING AND TEMPORARY TRAFFIC CONTROL DEVICES OR METHODS

USED DURING CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE MANUAL

ON UNIFORM TRAFFIC CONTROL DEVICES, LATEST EDITION.

6. THE QUANTITIES GIVEN IN THE DRAWINGS ARE APPROXIMATE ONLY, BEING

GIVEN AS A BASIS FOR THE COMPARISON OF BIDS. THE OWNER DOES NOT

EXPRESSLY OR BY IMPLICATION, AGREE THAT THE ACTUAL AMOUNT OF WORK

WILL CORRESPOND THEREWITH, BUT RESERVES THE RIGHT TO MAKE SUCH

ALTERATIONS, DEVIATION, ADDITIONS TO OR OMISSIONS FROM THE PLANS AND

SPECIFICATIONS, INCLUDING THE RIGHT TO INCREASE OR DECREASE THE

QUANTITY OF ANY ITEM OR PORTION OF THE WORK, AS MAY BE DEEMED BY THE

OWNER TO BE NECESSARY. ANY SUCH CHANGES WILL BE SET FORTH IN A

CONTRACT CHANGE ORDER WHICH WILL SPECIFY, IN ADDITION TO THE WORK

TO BE DONE IN CONNECTION WITH THE CHANGE MADE, ADJUSTMENT OF

CONTRACT TIME, IF ANY, AND THE BASIS OF COMPENSATION FOR SUCH WORK.

A CONTRACT CHANGE ORDER WILL NOT BECOME EFFECTIVE UNTIL APPROVED

BY THE OWNER.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE VERTICAL ADJUSTMENT OF

ALL EXISTING SANITARY, WATER AND STORM SEWER MANHOLES TO THE FINAL

FINISH GRADES AS SHOWN ON THE CONTRACT DRAWINGS.

8. ALL CONSTRUCTION AND MATERIALS FOR THIS PROJECT SHALL BE IN

ACCORDANCE WITH THE FOLLOWING PUBLICATIONS:

8.1. STANDARD DETAILS AND SPECIFICATIONS FOR PUBLIC IMPROVEMENTS

WITHIN THE PAHRUMP REGIONAL PLANNING DISTRICT. (JUNE 1, 1999).

8.2. STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION

PUBLISHED BY THE REGIONAL TRANSPORTATION COMMISSION OF

WASHOE COUNTY, ET. AL (2004 EDITION).

8.3. MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (2003 EDITION)

8.4. UNIFORM DESIGN AND CONSTRUCTION STANDARDS FOR WATER

DISTRIBUTION SYSTEMS (2003 EDITION).

8.5. DESIGN AND CONSTRUCTION STANDARDS FOR WASTEWATER

COLLECTION SYSTEMS FOR SOUTHERN NEVADA (1997 EDITION).

9. REMOVAL OR RELOCATION OF POWER POLES, TELEPHONE POLES,

JOINTLY-OWNED POLES AND APPURTENANCES WHICH INTERFERE WITH

IMPROVEMENTS REQUIRED TO BE CONSTRUCTED UNDER THIS CONTRACT,

SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE VERTICAL ADJUSTMENT OF

ALL TELEPHONE COMPANY MANHOLES TO THE FINAL FINISH GRADES AS SHOWN

ON THE CONTRACT DRAWINGS.

11. ALL SITE GRADING WORK SHALL BE IN STRICT ACCORDANCE WITH THE SOILS

REPORT FOR THE SITE. ALL WORK SHALL BE PERFORMED UNDER THE

DIRECTION OF A REGISTERED PROFESSIONAL ENGINEER.

12. ALL OFF-SITE IMPROVEMENT CONSTRUCTION SHALL CONFORM TO THE NYE

COUNTY STANDARD DETAILS AND SPECIFICATIONS FOR PUBLIC IMPROVEMENTS

WITHIN THE PAHRUMP REGIONAL DISTRICT.

13.CURB AND GUTTER WITH A GRADE OF LESS THAN 4/10 OF ONE PERCENT SHALL

BE CONSTRUCTED BY FORMING, EACH JOINT SHALL BE CHECKED FOR GRADE

PRIOR TO CONSTRUCTION AND WATER TESTED AS SOON AS POSSIBLE AFTER

CONSTRUCTION.

14. THE CONTRACTOR SHALL OBTAIN THE NECESSARY ENCROACHMENT PERMITS

FOR CONSTRUCTION OUTSIDE THE PROJECT BOUNDARIES.

15.SIDEWALK RAMPS SHALL BE CONSTRUCTED IN EACH QUADRANT OF AN

INTERSECTION PER THE NYE COUNTY STANDARD DETAILS AND SPECIFICATIONS

FOR PUBLIC IMPROVEMENTS WITHIN THE PAHRUMP REGIONAL PLANNING

DISTRICT.

16.SLOPES STEEPER THAN 4:1 AND FINE-GRADING MATERIALS THAT HAVE BEEN

DISTURBED (SANDY AND SILTY MATERIALS), SHOULD BE PROTECTED WITH

BURLAP AND OTHER EROSION CONTROL FABRIC/MATERIAL, UNLESS

OTHERWISE SPECIFIED BY THE LANDSCAPE DRAWINGS AND SPECIFICATIONS

OR THE SOILS REPORT.

17.CONTRACTOR SHALL DETERMINE HIS OWN FOOTING OR BASEMENT

EXCAVATION QUANTITIES, EVEN THOUGH SHOWN ON ROUGH GRADING PLANS.

STRUCTURE BACKFILL COSTS SHOULD BE INCLUDED IN THE COST OF THE

STRUCTURE, UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS.

18. THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS FROM THE

APPROPRIATE AGENCIES.

19.UTILITY EASEMENTS TO BE DEDICATED TO THEIR RESPECTIVE AGENCIES.

20.CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING EROSION CONTROL

MEASURES (SILT FENCES. STRAW BALES, ETC.) DURING CONSTRUCTION TO

PROTECT THE ADJACENT PROPERTIES FROM SEDIMENTATION.

21.THE CONSTRUCTION OF ALL STREETS SHALL BE INSPECTED BY THE NYE

COUNTY PUBLIC WORKS DEPARTMENT.

22.FINISHED GRADE OF A.C. PAVEMENT SHALL BE 1/2" ABOVE LIP OF CURB AFTER

COMPACTION.

23.CONTRACTOR SHALL SUBMIT A DUST CONTROL PLAN AND OBTAIN APPROVAL

FROM THE NYE COUNTY PLANNING DEPARTMENT FOR DISTURBANCES OVER 1/2

ACRE.

24.CONTRACTOR SHALL OBTAIN A SURFACE AREA DISTURBANCE CLASS 2 PERMIT

FROM THE STATE OF NEVADA FOR DISTURBANCES OVER 5 ACRES IN ADDITION

TO AN APPROVED NYE COUNTY DUST CONTROL PLAN.

25.STOCK PILES OF EARTH AND OTHER CONSTRUCTION RELATED MATERIAL MUST

BE PROTECTED FROM BEING TRANSPORTED FROM THE SITE BY THE FORCES OF

WIND OR WATER. REQUIREMENTS IDENTIFIED IN THE NYE COUNTY APPROVED

DUST CONTROL PLAN AND/OR STATE OF NEVADA SURFACE AREA DISTURBANCE

CLASS 2 PERMIT SHALL BE FOLLOWED.

26.ALL WORK MUST COMPLY WITH THE FOLLOWING SPECIFICATIONS:

26.1. 2006 INTERNATIONAL BUILDING CODE

26.2. 2006 INTERNATIONAL RESIDENTIAL CODE

26.3. 2006 INTERNATIONAL PROPERTY MAINTENANCE CODE

26.4. 2003 INTERNATIONAL FIRE CODE

26.5. 2003 INTERNATIONAL ENERGY CONSERVATION CODE

26.6. 2006 UNIFORM MECHANICAL CODE

26.7. 2006 UNIFORM PLUMBING CODE

26.8. 2005 NATIONAL ELECTRIC CODE

26.9. NEVADA ADMINISTRATIVE CODE REGULATIONS

26.10. NYE COUNTY CODE

27.PUBLIC OR PRIVATE EASEMENTS FOR UTILITY AND STREETS FRONT PROPERTY

LINE: VARIES (FROM CENTER OF STREET)

· SIDE PROPERTY LINES: 5'

· REAR PROPERTY LINE: 10'

1. AN ENCROACHMENT PERMIT FROM THE NYE COUNTY PUBLIC WORKS

DEPARTMENT WILL BE REQUIRED PRIOR TO THE BEGINNING OF ANY WORK OR

CONSTRUCTION WITHIN THE PUBLIC RIGHT OF WAY.

2. PUBLIC WORKS DEPARTMENT APPROVAL DOES NOT INCLUDE WATER OR

SEWER SYSTEM APPROVAL OR ESTIMATE OF QUANTITIES.

3. CONTRACTOR SHALL OBTAIN PERMIT TO CONSTRUCT RETAINING WALLS FROM

PAHRUMP BUILDING DEPARTMENT IF REQUIRED BY LOCAL ORDINANCE.

4. AN APPROVED NYE COUNTY DUST CONTROL PLAN AND WHEN REQUIRED A

STATE OF NEVADA SURFACE AREA DISTURBANCE CLASS 2 PERMIT SHALL BE

OBTAINED BY CONTRACTOR PRIOR TO MOBILIZATION OF EQUIPMENT TO THE

PROJECT AREA.

PRECAUTIONS AND RESPONSIBILITIES

1. NO CONSTRUCTION SHALL COMMENCE PRIOR TO 6:00 AM EACH WORKING DAY.

2. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO FAMILIARIZE HIMSELF WITH

THE JOB SITE AND THE LOCATION OF ALL UNDERGROUND FACILITIES SHOWN

OR NOT SHOWN ON THESE PLANS. THE CONTRACTOR SHALL BE SOLELY

RESPONSIBLE FOR ANY DAMAGE DONE TO EXISTING UTILITIES THAT ARE

SHOWN OR NOT SHOWN ON THESE PLANS.

3. THE CONTRACTOR SHALL NOTIFY UNDERGROUND SERVICE ALERT AT LEAST 4B

HOURS PRIOR TO EXCAVATION. CALL BEFORE YOU DIG: 1-800-227-2600.

4. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THESE PLANS AND THE

STANDARD DETAILS AND SPECIFICATIONS FOR PUBLIC IMPROVEMENTS WITHIN

THE PAHRUMP REGIONAL PLANNING DISTRICT. (JUNE 1, 1999).

5. IMMEDIATELY FOLLOWING REMOVAL OF EXISTING PAVEMENT OR DIKE CURB

AND/OR GUTTER, THE CONTRACTOR SHALL DILIGENTLY PURSUE THIS PORTION

OF WORK UNTIL COMPLETION.

6. ALL PIPELINES OR SUBSTRUCTURES OF ANY KIND AND ANY TELEPHONE OR

POWER POLES, WATER METERS, VALVES, OR HYDRANTS, IRRIGATION

STRUCTURES, ETC. SHOWN OR NOT SHOWN ON THIS PLAN AND LOCATED

WITHIN AREAS TO BE IMPROVED AND INTERFERING WITH CONSTRUCTION SHALL

BE RELOCATED AT NO COST TO THE TOWN OF PAHRUMP OR NYE COUNTY. IT

SHALL BE THE OWNER'S RESPONSIBILITY TO NOTIFY ALL AGENCIES

CONCERNED.

7. PROPERTY OWNER SHALL MAINTAIN ALL ONSITE DRYWELLS AND STORM DRAIN

SYSTEM SUCH THAT TRAPPED WATER WILL PERCOLATE INTO THE GROUND

WITHIN (7) SEVEN DAYS AFTER STORM EVENT.

8. APPROVAL OF PLANS BY NYE COUNTY OFFICIALS OR ITS AGENTS DOES NOT

RELIEVE THE DEVELOPER FROM RESPONSIBILITY FOR THE CORRECTION OF

ERRORS AND /OR OMISSIONS DISCOVERED DURING CONSTRUCTION. UPON

REQUEST THE REQUIRED PLAN REVISIONS SHALL BE PROMPTLY SUBMITTED TO

NYE COUNTY FOR APPROVAL.

GRADING NOTES

1. A PUBLIC WORKS DEPARTMENT ENCROACHMENT PERMIT IS REQUIRED FOR ANY

CONSTRUCTION TEMPORARY OR PERMANENT ON COUNTY RIGHT OF WAY, OR

FOR USE OF COUNTY MAINTAINED ROADS BY OVERLOADED EQUIPMENT.

2. UPON COMPLETION OF GRADING, DEVELOPER SHALL SUBMIT A CERTIFICATE OF

GRADING COMPLETION TO NYE COUNTY PUBLIC WORKS ISSUED BY A QUALIFIED

PROFESSIONAL LAND SURVEYOR OR ENGINEER, STATING THAT THE GRADING

HAS BEEN COMPLETED TO GRADE AND ALIGNMENT IN ACCORDANCE WITH THE

APPROVED GRADING PLAN.

3. NO BUILDING PERMIT SHALL BE ISSUED PRIOR TO NYE COUNTY PUBLIC WORKS

RECEIPT OF THE CERTIFICATE OF GRADING COMPLETION.

4. NOTIFY THE PAHRUMP BUILDING AND SAFETY DEPARTMENT NO LATER THAN

8:00 A.M. ON THE SAME DAY AS INSPECTION PRIOR TO ALL NECESSARY

INSPECTIONS.

5. CONTRACTOR SHALL CONTACT ENGINEER A MINIMUM OF TWO WORKING DAYS

PRIOR TO COMMENCEMENT OF GRADING OPERATIONS AND TWO DAYS PRIOR

FOR INSPECTIONS AND/OR STAKING SERVICES, AS APPLICABLE.

6. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PROTECT SURVEY1NG

MONUMENTS IN PLACE AND THE CONTRACTOR SHALL BE FINANCIALLY

RESPONSIBLE FOR RESETTING DAMAGIED OR DESTROYED MONUMENTS.

7. ALL GRADING WORK SHOWN ON THIS PLAN SHALL BE DONE IN ACCORDANCE

WITH THE INTERNATIONAL BUILDING CODE, OSHA, AND OTHER STATE LAWS AND

LOCAL ORDINANCES.

8. ALL GRADING SHALL CONFORM TO THE RECOMMENDATIONS AND

REQUIREMENTS OF THE PRELIMINARY SOILS REPORTS DATED: (DATED) MARCH

21. 2008 BY: NEVADA GEO-TECH, INC.JOB REF. NO: 08-031

9. CLEAR ALL AREAS OF FILL OF VEGETATION TO A DEPTH OF SIX (6") INCHES OR

MORE. NO FILL IS TO BE PLACED UNTIL PREPARATION OF ORIGINAL GROUND IS

APPROVED BY THE ENGINEER, OR PAHRUMP BUILDING AND SAFETY OR NYE

COUNTY PUBLIC WORKS INSPECTOR.

10. ALL ORGANIC SURFACE MATERIAL AND DEBRIS SHALL BE STRIPPED PRIOR TO

ANY GRADING OPERATION AND TRANSPORTED AWAY FROM ALL AREAS THAT

ARE TO RECEIVE STRUCTURES OR ENGINEERED FILL.

11.FOUNDATION BEARING VALUE SHALL BE AT LEAST 1SOO PSF OR AS

DETERMINED IN THE SOILS REPORT IN COMPLIANCE WITH THE INTERNATIONAL

BUILDING CODE (2006).

12.COMPACTION SHALL BE A MINIMUM OF NINETY FIVE PERCENT (95%).

COMPACTION TESTS SHALL BE MADE FOR EACH 18-24 INCHES OF FILL OR PER

SOIL ENGINEER'S RECOMMENDATION AND THE INTERNATIONAL BUILDING CODE

(2006).

13.FILL SHALL BE PLACED IN LIFTS OF EIGHT (8") INCHES OR LESS AND SUFFICIENT

MOISTURE ADDED AND MATERIAL COMPACTED TO ACHIEVE THE REQUIRED

PERCENT OF COMPACTION.

14.NO ROCKS GREATER THAN SIX (6") INCHES IN DIAMETER MAY BE PLACED IN FILL.

15.MAXIMUM CUT AND FILL SLOPES SHALL BE 2:1.

16. ALL GRADED AREAS SHALL BE SLOPED AT A MINIMUM OF 2% TO AN APPROVED

DRAINAGE STRUCTURE, OR A MINIMUM OF 1% IF SITE MEETS EXCEPTIONS

LISTED IN THE INTERNATIONAL BUILDING CODE AND IS WAIVED BY BY THE

BUILDING OFFICIAL.

17.BUILDING PADS AND GRADING PLAN CERTIFICATION SHALL BE COMPLETED BY A

LICENSED ENGINEER AS REQUIRED BY NYE COUNTY PUBLIC WORKS AND

PAHRUMP BUILDING AND SAFIETY STAFF IN ACCORDANCE WITH THE

INTERNATIONAL BUILDING CODE, AND STATE LAW.

18. ALL BORROW LOCATIONS SHALL BE APPROVED BY NYE COUNTY PUBLIC WORKS

AND THE SOILS ENGINEER.

UTILITY NOTES

1. ALL WATER LINES 4" OR GREATER TO BE CL 235, C900 PVC. ALL WATER LINES

SMALLER THAN 4" TO BE SCH. 40 PVC.

2. ALL GRAVITY SANITARY SEWER LINES AND LATERALS TO BE DR-35 PVC. ALL

FORCE MAIN SANITARY SEWER LINES TO BE C-900 PURPLE PIPE.

3. CONTRACTOR TO FIELD VERIFY LOCATION OF ALL UTILITY STUBS PRIOR TO

CONSTRUCTION.

4. SEWER MAINS ONLY TO BE LAID IN SEWER TRENCHES.

5. ALL 4" SEWER LATERALS TO BE LAID AT NOT LESS THAN 2%.

6. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PERFORM CONSTRUCTION

AS PER PLANS. ANY ADDITIONS, DELETIONS OR CHANGES SHALL FIRST MEET

WITH THE APPROVAL OF THE ENGINEER.

7. WATER MAINS SHALL BE DISINFECTED AS PER AWWA C651 PRIOR TO BEING

PLACED INTO SERVICE.

8. WATER MAINS SHALL BE PRESSURE TESTED PER LATEST EDITION OF

STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION PUBLISHED

BY THE REGIONAL TRANSPORTATION COMMISSION OF WASHOE COUNTY, ET. AL.

(20D4 EDITION).

1. THE TECHNICAL SPECIFICATIONS DEVELOPED BY GOLDER ASSOCIATES INC.

AND PRESENTED IN THE DESIGN REPORT SHALL TAKE PRECEDENCE OVER

THE SPECIFICATIONS DEFINED ON THIS DRAWING.

2. TRENCH SHORING AND SHEETING IN THE EVENT THE WORK WILL ENTAIL

CONSTRUCTION OF ANY TRENCH OR TRENCHES OR EXCAVATION OR

EXCAVATIONS WHICH WILL BE FIVE (5) FEET OR DEEPER AND INFO WHICH A

PERSON WILL BE REQUIRED TO DESCEND, PRIOR TO COMMENCING SUCH

CONSTRUCTION, THE CONTRACTOR SHALL OBTAIN A PERMIT FROM THE

NEVADA DIVISION OF INDUSTRIAL SAFETY PURSUANT TO NEVADA LABOR

CODE. SAID PERMIT SHALL BE POSTED AT THE JOB SITE PRIOR TO OPENING OF

THE EXCAVATION. A COPY OF SAID PERMIT SHALL PROVIDE TO UTILITIES, INC.

PRIOR TO THE START OF CONSTRUCTION OR EXCAVATION REQUIRING SAME.

3. PRESERVATION OF MONUMENTS ALL HISTORICAL MONUMENTS, BENCH

MARKS, SURVEY MARKS, AND MONUMENTS SHALL BE PRESERVED. IF SUCH

MONUMENTS ARE DAMAGED OR DESTROYED DURING CONSTRUCTION, THEY

SHALL BE REPAIRED OR REPLACED AT NO EXPENSE TO UTILITIES, INC.

4. DUST CONTROL

THE WORK SHALL BE CONDUCTED TO PROVIDE CONTROL AS FOLLOWS:

A. NO FUEL SHALL BE USED NOR SHALL ANY WORK BE CONDUCTED 

WHICH SHALL EMIT INTO THE ATMOSPHERE ANY SMOKE, WHICH IS 

DEFINED AS EQUAL TO RINGLEMANN NO. 2 OR DARKER.

B. NO WORK SHALL BE CONDUCTED WHICH WILL EMIT INTO THE 

ATMOSPHERE ANY FLYING DUST OR DIRT WHICH IS HAZARDOUS TO 

HUMANS OR WHICH MIGHT CONSTITUTE A NUISANCE. ANY DIRT, DUST,

OR MUD THAT ACCUMULATES ON STREETS IS TO BE REMOVED BY THE

END OF EACH WORK DAY.

5. SHOP DRAWINGS

THE CONTRACTOR SHALL SUBMIT TO UTILITIES, INC. FOUR (4) COPIES OF ANY

SHOP AND ERECTION DRAWINGS REQUIRED BY THE PLANS AND 

SPECIFICATIONS.

UTILITIES INC. OF CENTRAL NEVADA VALVE NOTES

1. GATE VALVES

ALL GATE VALVES MUST EQUAL OR EXCEED THE REQUIREMENTS OF THE 

LATEST REVISION OF AWWA C500 OR AWWA C509, STANDARDS FOR GATE 

VALVES AND RESILIENT-SEATED GATE VALVES, AND SHALL BE MUELLER OR

APPROVED EQUAL.

2. BLOW-OFF VALVE ASSEMBLIES

THE CONTRACTOR SHALL INSTALL BLOW-OFF ASSEMBLIES AS DETAILED ON

THE PLANS.

3. FIRE HYDRANT ASSEMBLIES

FIRE HYDRANT ASSEMBLIES SHALL INCLUDE THE CONNECTION TO THE MAIN

AND SHALL CONSIST OF FIRE HYDRANT AND APPURTENANCES IN 

ACCORDANCE WITH THESE SPECIFICATIONS AND AS SHOWN ON THE 

STANDARD DRAWINGS W-2, W-2A, W-3, OR W-3A.

4. VALVE BOXES AND COVERS

VALVE BOXES FOR BURIED VALVES SHALL BE INSTALLED WITH EIGHT (8) INCH

SCHEDULE 40 PVC PIPE RISERS. THE ENTIRE VALVE BOX ASSEMBLY SHALL BE

PER STANDARD DRAWING NO W-5. CONCRETE METER BOXES SHALL BE 

FURNISHED AND INSTALLED AS SHOWN ON THE PLANS OR IN THE STANDARD

DRAWING. METER BOXES SHALL BE AS MANUFACTURED BY ARMOR CAST, OR

APPROVED EQUAL.

5. FLANGE INSTALLATION KITS

FLANGE INSULATION KITS SHALL BE INSTALLED AS SHOWN ON APPROVED 

PLANS OR AS DIRECTED BY UTILITIES, INC. AND SHALL BE CALPICO, INC. 

RUBBER-COATED GASKET KITS AND APPROVED EQUAL.

UTILITIES INC. OF CENTRAL NEVADA PIPELINE NOTES

1. POLYVINYL CHLORIDE (PVC) PIPE

a) POLYVINYL CHLORIDE (PVC) PIPE AND JOINTS SHALL BE DESIGNED AND 

MANUFACTURED IN ACCORDANCE WITH ANSI/AWWA STANDARD C905, LATEST

REVISION, AND APPENDIX A OF SAID STANDARD

b) PIPE MARKING SHALL BE IN ACCORDANCE WITH ANSI/AWWA STANDARD 

C900 INCLUDING THE SEAL (MARK) OF THE TESTING AGENCY WHICH VERIFIED

THE SUITABILITY OF THE PIPE MATERIAL FOR POTABLE-WATER SERVICE.

1)FITTING FOR POLYVINYL CHLORIDE (PVC) PIPE

FITTINGS SHALL SEE DUCTILE-IRON AND SHALL CONFORM TO THE LATEST

REVISION OF EITHER ANSI/ AWWA STANDARD C110/A21.10 OR ANSI/ AWWA 

C153/A21.53 CLASS 350. ALL FITTINGS AND ACCESSORIES SHALL BE 

FURNISHED WITH MECHANICAL JOINTS IN ACCORDANCE WITH THE LATEST

REVISION OF ANSI/ AWWA STANDARD C111/A21.11. ALL FITTINGS JOINTS 

SHALL HAVE RESTRAINING DEVICES IN ACCORDANCE WITH THE LATEST 

REVISION OF UNI-BELL STANDARD UNI-B-13 MECHANICAL RESTRAINED 

JOINTS: RESTRAINED JOINT FITUNGS SHALL BE PROVIDED AT ALL TEES, 

CROSSES, REDUCERS, BENDS, CAPS, PLUGS, AND VALVES SUCH THAT THE

PIPE IS FULLY RESTRAINED IN ANY ONE GIVEN DIRECTION.

2)CURVES AND BENDS

CHANGES IN ALIGNMENT AND GRADE MAY BE DEFECTING THE PIPE UNITS AT

JOINTS AS PROVIDED HEREIN AND PIPE UNITS SHORTER THAN STANDARD 

LENGTH MAY BE REQUIRED. PIPE JOINTS SHALL NOT BE DEFECTED

MORE THAN HALF (1/2) OF THE MANUFACTURER'S RECOMMENDATION. PIPE

WITH FACTORY-INSTALLED COUPLINGS SHELL BE DEFECTED NOT MORE 

THAN HALF (1/2) THE ALLOWABLE DEFECTION FOR FIELD-INSTALLED 

COUPLINGS.

3)IDENTIFICATION WIRE

IDENTIFICATION WIRE SHALL BE INSTALLED WITH ALL POLYVINYL CHLORIDE

(PVC) PIPE. THE WIRE SHALL BE INSULATED FOURTEEN (14) GAUGE COPPER

AND SHALL BE INSTALLED AS DETAILED ON THE STANDARD DRAWING W-8 IN

THE UTILITIES, INC. STANDARDS, SPECIFICATIONS AND DRAWINGS.

4)CONNECTIONS

ALL CONNECTIONS FOR WATER SERVICE SHALL BE MADE WITH A JONES 

MODEL #J-996 OR APPROVED EQUAL

BRONZE SERVICE SADDLE SET AS SHOWN ON THE STANDARD DRAWING.

5)UNDERGROUND MARKING TAPE UNDERGROUND MARKING TAPE SHALL BE

INSTALLED WITH ALL PVC PIPE.

UTILITIES INC. OF CENTRAL NEVADA PIPELINE INSTALLATION NOTES

1. ANCHOR AND THRUST BLOCKS SHALL BE INSTALLED AT FITTING AND VALVES

AND, WHERE DIRECTED BY UTILITIES, INC. IN ACCORDANCE WITH DETAILS 

SHOWN ON STANDARD DRAWING W-4 IN THE UTILITIES, INC. STANDARDS, 

SPECIFICATIONS AND DRAWINGS.

2. HYDROSTATIC TESTS AFTER THE PIPE BACKFILL HAS BEEN COMPLETED AND

ACCEPTED, THE PIPE SHALL BE SUBJECTED TO A HYDROSTATIC PRESSURE

TEST AS HEREINAFTER SPECIFIED. UTILITIES, INC. SHALL BE NOTIFIED

TWENTY-FOUR (24) HOURS PRIOR TO TESTING. AN INSPECTOR SHALL BE

PRESENT.

3. DISINFECTION OF WATER MAINS AND SERVICES ALL WATER MAINS, WATER

SERVICES, ATTACHED APPURTENANCES, AND TEMPORARY CONNECTIONS, IF

ANY, SHALL BE DISINFECTED IN ACCORDANCE WITH AWWA C601 AND THE

FOLLOWING REQUIREMENTS:

A. CHLORINE SHALL BE APPLIED TO 114€ WATER IN SUFFICIENT QUANTITY TO

PRODUCE A DOSAGE OF NOT LESS THAN FIFTY (50) PARTS PER MILLION (PPM)

IN ALL SECTIONS OF THE LINE, SERVICE AND APPURTENANCES. FIFTY (50) 

PARTS PER MILLION (PPM) IN ALL SECTIONS OF THE LINE, SERVICE AND 

APPURTENANCES.

B. TREATEC WATER SHALL BE RETAINED IN THE SYSTEM FOR A PERIOD OF

TWENTY-FOUR (24) HOURS MINIMUM AND SHALL PRODUCE NOT LESS THAN

TWENTY-FIVE (25) PPM IN ALL SECTIONS BEING DISINFECTED AT THE END OF

THE TWENTY-FOUR (24) HOUR PERIOD.

C. CHLORINE TABLETS SHALL BE ATTACHED WITH PERMATEX NO. 1 

RECHLORINATION SHALL BE DONE USING CHLORINE GAS/WATER SOLUTION.

CHLORINE DOSAGE IS NOT TO EXCEED ONE HUNDRED (100) PPM UNDER

NORMAL CONDITIONS.

4. EXCAVATION OF PIPELINE TRENCH

A. PLACING OF PIPE ZONE BEDDING AND BACKFILL MATERIAL. ALL PIPE ZONE

BACKFILL FROM DEPTH OF SIX (6) INCHES BELOW THE BOTTOM OF THE PIPE

TO TWELVE (12) INCHES ABOVE THE TOP OF THE PIPE SHALL BE

IMPORTED 4-09 FILL SAND HAVING A MINIMUM OF EQUIVALENCY OF SAF30.

THE SIX (6) INCH BEDDING LAYER SHALL BE PLACED AND COMPACTED TO A

MINIMUM OF NINETY (90) PERCENT OF THE MAXIMUM DENSITY OF THE 

MATERIAL AT OPTIMUM MOISTURE CONTENT. THE PIPE SMALL THEN BE 

INSTALLED AFTER WHICH THE REMAINING IMPORTED PIPE ZONE MATERIAL

UP TO TWELVE (12) INCHES ABOVE THE TOP OF THE PIPE SHALL BE PLACED

AND COMPACTED IN LIFTS, IF NECESSARY, TO SAID RELATIVE COMPACTION

OF NINETY (90) PERCENT.

B. BACKFILLING PIPE TRENCHES ABOVE THE PIPE ZONE SHALL BE A 

STRUCTURAL FILL ACCOMPLISHED BY FILLING AND COMPACTING THE 

TRENCH IN LIFTS OF DEPTH THAT WILL PERMIT OBTAINING A MINIMUM 

COMPACTION OF NINETY (90) PERCENT OF THE MAXIMUM DENSITY OF THE

MATERIAL AT OPTIMUM MOISTURE CONTENT. ALL BACKFILL MATERIALS 

SHALL BE PLACED IN SUCH A MANNER AS TO NOT DISTURB THE PIPE OR 

DAMAGE ITS COATING. IMPACT, FREE FALL, HYDRO HAMMER, OR SIMILAR 

COMPACTION EQUIPMENT SHALL NOT BE USED FOR COMPACTION IN WATER

SYSTEM TRENCHES. SLURRY OR CEMENT-TREATED BACKFILL MATERIAL WILL

NOT BE ALLOWED IN TRENCH WITH THE EXCEPTION OF CROSS GUTTERS, 

ETC. AS DETERMINED BY UTILITIES, INC. INSPECTOR OR BY WRITTEN 

PERMISSION BY UTILITIES, INC.

5. HOT TAPPING OF EXISTING WATERLINE

ALL HOT TAPS SHALL EITHER BE PERFORMED BY UTILITIES, INC> OR AN 

EXPERIENCED LICENSED CONTRACTOR SPECIALIZING IN SAID WORK. 

CONTRACTORS MUST HAVE A PROVED ABILITY TO PERFORM HOT TAPS, HOLD

A CURRENT UNDERGROUND CONTRACTOR'S LICENSE, AND CARRY 

SUFFICIENT INSURANCE AS DETERMINED BY UTILITIES, INC. AND BE 

APPROVED BY UTILITIES, INC. PRIOR TO COMMENCING SAID WORK. EXISTING

MAINS TO BE TAPPED MUST BE CLEANED. THE AREA REQUIRED TO BE 

CLEANED SHALL BE EITHER THE DIAMETER OF THE HOT TAP PLUS SEVEN (7)

INCHES OR THE FULL DIAMETER OF THE MAIN TO BE TAPPED WHEN FULL 

CIRCLE REINFORCEMENT IS REQUIRED. THE FOLLOWING STEPS ARE THEN

REQUIRED PRIOR TO HOT TAPPING. DUCTILE IRON AND PVC MAINS. 

MECHANICAL TAPPING SLEEVES ARE REQUIRED, AFTER CLEANING, THE 

SLEEVE SHALL BE BOLTED TO THE MAIN AND A BLIND FLANGE PLACED ON 

THE NOZZLE AN AIR TEST SHALL THEN BE PERFORMED AS DESCRIBED 

ABOVE.

GENERAL NOTES

PERMIT NOTES

UTILITIES INC. OF CENTRAL NEVADA GENERAL NOTES

ISSUED FOR CONSTRUCTION
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1. PIPE AND FITTINGS FROM WET WELL THROUGH VAULT

SHALL BE 4 INCH DUCTILE IRON PIPE.

2. ELECTRICAL AND CONTROLS DESIGN BY OTHERS. SCADA
TO BE COMPATIBLE AND CONNECTED WITH UTILITIES INC.

AREA-WIDE SYSTEM.

3. ALL DUCTILE IRON PIPE FITTINGS SHALL BE RESTRAINED
TYPE MECHANICAL JOINT OR FLANGED.

4. COORDINATE ALL ELECTRICAL AND CONTROL WIRING

AND PENETRATIONS WITH ELECTRICAL CONTRACTOR
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LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

LIFT STATION SECTION

0

FEET

42

SCALE A

ISSUED FOR CONSTRUCTION

1
-

SCALE A LIFT STATION SECTION

PUMP CONTROL ELEVATIONS - SENSORS

PRIMARY CONTROL LEVEL DESCRIPTION SENSOR ELEVATION (ft)

A EMERGENCY ALARM 2759.00

B LAG ON 2758.50

C LEAD ON 2758.00

D PUMP(S) OFF 2755.00

1. PIPE AND FITTINGS FROM WET WELL THROUGH VAULT SHALL BE 4 INCH DUCTILE

IRON PIPE.

2. ELECTRICAL AND CONTROLS DESIGN BY OTHERS. SCADA TO BE COMPATIBLE

AND CONNECTED WITH UTILITIES INC. AREA-WIDE SYSTEM.

3. ALL DUCTILE IRON PIPE FITTINGS SHALL BE RESTRAINED TYPE MECHANICAL

JOINT OR FLANGED.

4. GEOTECHNICAL ENGINEER TO INSPECT WET WELL EXCAVATION AND CONFIRM
SITE CONDITIONS ARE CONGRUENT WITH THE SITE SOILS REPORT AND THAT

ALL TEST PITS HAVE BEEN BACKFILLED AND COMPACTED.

5. INSTALL ULTRASONIC LEVEL SENSOR ON 4-in RISER IN ACCORDANCE WITH

SPECIFICATIONS AND PER MANUFACTURER'S RECOMMENDATION.

6. COORDINATE ALL ELECTRICAL AND CONTROL WIRING AND PENETRATIONS WITH
ELECTRICAL CONTRACTOR AND THE PUMP STATION SUPPLIER.  WET WELL IS A

CLASS 1, DIVISION 1, GROUP D ENVIRONMENT.  SEAL ALL CONDUITS AND WIRE
TO ISOLATE THE WET WELL.

NOTES

PUMP CONTROL ELEVATIONS - FLOATS

BACKUP CONTROL LEVEL DESCRIPTION FLOAT ELEVATION (ft)

1 EMERGENCY ALARM 2759.50

1 LAG ON 2759.50

2 LEAD ON 2759.00

3 PUMP(S) OFF 2754.50
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10'' Ø PVC WATER MAIN AT STA

16+35 (SEE IMPULSE PLANS)

36" MIN COVER

42" MIN COVER

 (NOTE 6)

P
IP

E
 I

N
V

E
R

T

E
X

. 
G

R
O

U
N

D

1
C3C3

STA 10+00 CONNECT 4"Ø

DUCTILE IRON PIPES TO WET

WELL AT INV. ELEV. 2768.06 ft 8''Ø PVC GRAVITY SEWER ATAT

STA 16+19 (SEE IMPULSE PLANS)

CONSTRUCT FORCE MAIN A
MINIMUM OF 18 INCHES

BELOW THE WATER MAIN

LIFT STATION RIM

ELEV. 2772.50 ft

LIFT STATION

STA 10+19 TRANSITION

TO 6"Ø HDPE PIPE

ASHPALT FG

3
D1D1
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LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

FORCE MAIN PLAN AND PROFILE (1 OF 2)

0

FEET

5050 100

SCALE A

LEGEND

ISSUED FOR CONSTRUCTION

1.1. CONTRACTOR TO NOTIFY ALL UTILITY COMPANIES AS WELL AS THE CITY OF PAHRUMP

MAINTENANCE DEPARTMENT PRIOR TO CONSTRUCTION.

2.2. EXISTING UTILITIES ARE APPROXIMATE. CONTRACTOR TO POT HOLE AND VERIFY LOCATIONS
AND DEPTHS PRIOR TO CONSTRUCTION.

3.3. THERE SHALL BE A MINIMUM THICKNESS OF 36 INCHES OF COVER OVER THE 6 IN HDPE DR17

FORCE MAIN.
4.4. ALL EFFORTS MUST BE MADE TO RETURN ANY DISTURBED AREAS BACK TO THEIR NATIVE

CONDITION UPON THE COMPLETION OF WORK.

5.5. SEWER FORCE MAIN MUST BE PLACED A MINIMUM HORIZONTAL DISTANCE OF 10 FT FROM
POTABLE WATER LINE MEASURED FROM PIPE EDGE TO PIPE EDGE.

6.6. SEWER FORCE MAIN MUST BE PLACED A MINIMUM VERTICAL DISTANCE OF 18 IN FROM

POTABLE WATER LINE MEASURED FROM PIPE EDGE TO PIPE EDGE.

7.7. DISTANCE BETWEEN PIPES MEASURED FROM OUTER WALL TO OUTER WALL.

2
-

HOR. SCALE A

VERT. SCALE B

SEWER FORCE MAIN PROFILE: STATIONS 10+00 TO 24+00

1
-

SCALE A SEWER FORCE MAIN PLAN: STATIONS 10+00 TO 24+00

0

FEET

1010 2020

SCALE B

NOTES

EXISTING GROUND

SECTION LINES

EXISTING NDOT ROW

EXISTING ROADS

2770

PROPOSED PAVED ROAD DESIGNED BY OTHERS

WATER SYSTEM SEE: GOLDER ASSOCIATES WATER SYSTEM DESIGN

WATER SYSTEM SEE: IMPULSE ENGINEERING

 RESIDENTIAL IMPROVEMENT PLANS

FORCE MAIN

GRAVITY SEWER SYSTEM SEE: IMPULSE ENGINEERING

 RESIDENTIAL  IMPROVEMENT PLANS

6''Ø HDPE DR17 FM

12''Ø PVC WTR

10''Ø PVC WTR IMPULSE

8''Ø PVC SWR IMPULSE
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EXISTING GROUND
36" MIN COVER

PROPOSED 6"Ø HDPE

DR17 FORCE MAIN

TIE-INTO WWTP AT

STA 33+55.94

E
X

. 
G
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O
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N

D

P
IP

E
 I
N

V
E

R
T

BORE AND JACK

RACETRACK

1
D1D1

INSTALL FLOWMETER

AT STA 33+55.94

3
D2D2

INSTALL 90° HDPE

PIPE ELBOW AT
STA 33+18.60

WATER MAIN CROSSINGS AT

STA 33+1.97 AND STA 33+10.00
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RENO OPERATIONS

595 DOUBLE EAGLE CT. #1000

RENO, NEVADA 89521

USA

[+1] (775) 828 96040 2016-04-22 ISSUED FOR CONSTRUCTION EMC AJS JCJC MPB
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LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

FORCE MAIN PLAN AND PROFILE (2 OF 2)

0

FEET

5050 100

SCALE A

ISSUED FOR CONSTRUCTION

1
D1D1

2
-

HOR. SCALE A

VERT. SCALE B

SEWER FORCE MAIN PROFILE: STATIONS 24+00 TO 33+55.94

1
-

SCALE A SEWER FORCE MAIN PLAN: STATIONS 24+00 TO 34+44.45

0

FEET

1010 2020

SCALE B

LEGEND

EXISTING GROUND

SECTION LINES

EXISTING NDOT ROW

EXISTING ROADS

2770

1.1. CONTRACTOR TO NOTIFY ALL UTILITY COMPANIES AS WELL AS THE CITY OF PAHRUMP

MAINTENANCE DEPARTMENT PRIOR TO CONSTRUCTION.

2.2. EXISTING UTILITIES ARE APPROXIMATE. CONTRACTOR TO POT HOLE AND VERIFY LOCATIONS
AND DEPTHS PRIOR TO CONSTRUCTION.

3.3. THERE SHALL BE A MINIMUM THICKNESS OF 36 INCHES OF COVER OVER THE 6 IN HDPE DR17

FORCE MAIN.
4.4. ALL EFFORTS MUST BE MADE TO RETURN ANY DISTURBED AREAS BACK TO THEIR NATIVE

CONDITION UPON THE COMPLETION OF WORK.

5.5. SEWER FORCE MAIN MUST BE PLACED A MINIMUM HORIZONTAL DISTANCE OF 10 FT FROM
POTABLE WATER LINE MEASURED FROM PIPE EDGE TO PIPE EDGE.

6.6. SEWER FORCE MAIN MUST BE PLACED A MINIMUM VERTICAL DISTANCE OF 18 IN FROM

POTABLE WATER LINE MEASURED FROM PIPE EDGE TO PIPE EDGE.

7.7. DISTANCE BETWEEN PIPES MEASURED FROM OUTER WALL TO OUTER WALL.

NOTES

WATER SYSTEM SEE: GOLDER ASSOCIATES WATER SYSTEM DESIGN

FRESHWATER SYSTEM SEE: IMPULSE ENGINEERING

RESIDENTIAL IMPROVEMENT PLANS

FORCE MAIN

GRAVITY SEWER SYSTEM SEE: IMPULSE ENGINEERING

RESIDENTIAL  IMPROVEMENT PLANS

6''Ø HDPE DR17 FM

8''Ø PVC WTR

10Ø PVC WTR IMPULSE

8''Ø PVC SWR IMPULSE

PROPOSED ROADS

OPERATOR

ACCESS ROAD
(BY OTHERS)
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APS MODEL AC END

SEAL OR APPROVED
EQUAL

10''Ø WELDED STEEL
CONDUCTOR CASING

(3/8IN MIN.WALL)

6''Ø HDPE DR17

FORCE MAIN

52 ft

STANDARD CARRIER PIPE SUPPORT

(FOR SPACING SEE NOTE 1)

5 ft 5 ft

3
 f

t 
M

IN
.

ASPHALT

42 ft

EXISTING GROUND

ROAD BASE

6 in MAX 6 in MAX

6''Ø HDPE DR17 FORCE MAIN

TRENCH BACKFILL

4
"

3
'

2 ft MIN

6
"

EXISTING ASPHALT
LAYER

ROAD BASE
(SEE NOTE 2)

PIPE BEDDING

4"

UNDERGROUND

MARKING TAPE

TRACER WIRE

REPLACE EXISTING
ASPHALT LAYER

AS REQ'D

SAWCUT
AS REQ'D

 WATER MAIN

OR SERVICE

18'' MIN SPACING

20 ft LENGTH OF HDPE DR17 FORCEMAIN, NO JOINTS CENTERED ON PIPE ABOVE

HEAT BUTT
FUSION WELD

6''Ø HDPE DR17 FORCE MAIN

HEAT BUTT
FUSION WELD
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RENO OPERATIONS

595 DOUBLE EAGLE CT. #1000

RENO, NEVADA 89521

USA

[+1] (775) 828 96040 2016-04-22 ISSUED FOR CONSTRUCTION EMC AJS JC MPB
10 11

LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

DETAIL SHEET (1 OF 2)

ISSUED FOR CONSTRUCTION

1
-

SCALE A BORE AND JACK DETAIL

2
-

SCALE A TYPICAL FORCEMAIN TRENCH DETAIL

0

FEET

1 2

SCALE A

0

FEET

42

SCALE B

3
-

SCALE B FORCE MAIN CROSSING WATER MAIN DETAIL

1. SPACE CARRIER PIPE SUPPORT PER HDPE

MANUFACTURERS RECOMMENDATION. SUPPORTS SHALL
BE POSITIONED TO PREVENT EXCESSIVE SAG, BENDING,

AND SHEAR STRESSES IN THE PIPING. APPROXIMATE

SPACING FOR 6"Ø DR17 PIPE IS 5-6 ft.

2. DETERMINE DEPTH OF ROAD BASE UPON EXCAVATION.

DURING EXCAVATION STOCKPILE EXISTING ROAD
SUBBASE AND REUSE DURING BACKFILLING. CARE SHALL

BE TAKEN TO PREVENT CONTAMINATION WITH
UNDERLYING SOILS.

NOTES
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INV. ELEV. 2758.44 ft

INV. ELEV. 2758.19 ft

COMPACTED SUB-BASE

JENSEN PRECAST 60'' X 6'' WALL

36'' ECCENTRIC CONE

8"Ø PVC

SDR35 PIPE

OBSTRUCTION

3'

8
"

5'

6'

8''Ø 90° ELBOW

6'-8"JENSEN PRECAST 60'' X 6''

WALL MANHOLE BASE SHELL

JENSEN PRECAST
60'' MANHOLE

SECTION

1
3
'-
9
7 8
"

8'' CORE AND GROUT

8'' CORE AND GROUT

INV. ELEV. 2763.78 ft

8''Ø 45° ELBOW

8''Ø LATERAL WYE

8"Ø PVC PIPE

INV. ELEV. 2758.44 ft

ENCASE PIPE IN

4'' OF CONCRETE

CONCRETE COLLAR

GRADE RINGS

SEE CIVIL
IMPROVEMENT

PLANS FOR FINISH

ROAD GRADE

11" 11"

DROP MANHOLE RIM
ELEV. 2771.00±

2' MIN

EXISTING GRADE
ELEV. 2771.20 ft

FROM
COMMERCIAL

FROM

RESIDENTIAL

4"Ø 3-WAY

PLUG VALVE

4"Ø FLANGED PROLINE
PROMAG E100 MAGNETIC

FLOWMETER

4"Ø ROMAC RESTRAINED

FLANGED COUPLING

ADAPTER MODEL RFCA - 4.8

EXISTING GROUND

4x6 INCREASING ELBOW-

CONNECT TO MECHANICAL
BAR SCREEN INLET

4"X6"Ø 90°
REDUCING HDPE

ELBOW

4"Ø 90° ELBOW

ADJUSTABLE PIPE

SUPPORT (TYP.)

4"Ø HDPE TO DUCTILE

IRON ADAPTOR

4"Ø DUCTILE
IRON PIPE

CONCRETE SLAB

EQUALIZATION

BASIN

EL. 2810.00

AC PAVING

AGGREGATE BASE

MECHANICAL BAR

SCREENER ASSEMBLY
(SEE WWTP DESIGN)

TO HOLDING BASIN SEE: GOLDER

ASSOCIATES WWTP DESIGN

6" FLANGED
SCREEN INLET

4" PLUG VALVE

TOP OF CONCRETE
EL. 2810.5 ft

EL. 2802.50

TANK BASE

3
'-
6
"

4'
3" (TYP)

8" (TYP)

6" (TYP)

3' 0" MIN
COVER

48" MIN 12" MIN1
'-
6
"

8
'-
0
"

TOP OF PIPE

EL. 2815.0
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RENO OPERATIONS

595 DOUBLE EAGLE CT. #1000

RENO, NEVADA 89521

USA

[+1] (775) 828 96040 2016-04-22 ISSUED FOR CONSTRUCTION EMC AJS JC MPB
11 11

LIFT STATION AND FORCE MAIN DESIGN
SPRING MOUNTAIN MOTORSPORTS RANCH

PAHRUMP, NEVADA

DOUBLE M CONSTRUCTION
C/O SPRING MOUNTAIN RACEWAY, LLC

DETAIL SHEET (2 OF 2)

ISSUED FOR CONSTRUCTION

1
-

SCALE A DROP MANHOLE DETAIL

1. CONTRACTOR HAS THE OPTION OF CORING HOLES OR
SLEEVES OR ORDERING JENSEN PRECAST VAULTS WITH

CORED HOLES PER THE CONSTRUCTION DRAWINGS.

NOTES

2
-

NTS 4" Ø LINK SEAL DETAIL

ELASTOMERIC SEAL

ELECMENT LS MODEL
LS-410-C-8 WITH 7 LINKS

PER SEAL

ELASTOMERIC SEAL

ELECMENT LS MODEL
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SECTION 01010 

SUMMARY OF WORK 

PART 1  GENERAL 

1.01 SUMMARY 

A. Construction of a raw sewage lift station for a new development, and ancillary work and 
appurtenances required for a complete installation.  Tie-in of the new lift station to the 
proposed gravity sewer, force main to the wastewater treatment plant, flow meter and 
connection to the head works screen will be required  Provide lift station wet well level 
sensors and controls, pump control panel with motor starters, auxiliary contacts for operation 
of the odor control systems.  Provide liquid and vapor phase odor control systems complete 
with electrical panels and controls in phases as approved by the Owner. 

B. Furnish tools, equipment, materials, supplies, and manufactured articles; furnish 
transportation and services including fuel, power, water, and essential communications; and 
perform labor, work, or other operations required in accordance with the Construction 
Documents. 

C. The Work shall be complete, and all work, materials, and services not expressly shown or 
called for in the Construction Documents which may be necessary for the complete and 
proper construction of the Work in good faith shall be performed, furnished, and installed by 
Contractor as though originally so specified or shown, at no increase in cost to Owner. 

1.02 STREAMLINED SPECIFICATIONS 

A. These specifications are written in the streamlined or declarative style utilizing incomplete 
sentences. 

B. Omissions of such words and phrases as "The Contractor shall." "in conformity therewith," 
"shall be," "as shown on the Drawings,” “a”, "an," "the," and "all" are intentional in 
streamlined sections. 

1. Omitted words shall be supplied by inference in the same manner as when a note appears
on the drawings.

2. The omission of such words shall not relieve the Contractor from providing all items and
work described herein or indicated on the drawings.

1.03 CONTRACT METHOD 

A. The work hereunder will be constructed under a single Lump Sum Contract. 

1.04 WORK BY OTHERS 

A. Work may be conducted at or near the site by other contractors during the performance of the 
Work under this Contract. 
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B. Conduct operations to cause a minimum of interference with work of other contractors and 
cooperate fully with other contractors. 

C. Interference with Work on Utilities: 

1. Cooperate fully with utility forces of Owner or forces of public or private agencies 
engaged in relocating, altering, or otherwise rearranging of facilities which interfere with 
the progress of the Work. 

2. Schedule the Work to minimize interference with relocating, altering, or other 
rearranging of facilities. 

1.05 CONTRACTOR'S USE OF PROJECT SITE 

A. Contractor's use of project site shall be limited to construction operations, including onsite 
storage of materials, onsite fabrication facilities, and field offices. 

B. Limit use of site to areas defined by Owner and/or construction limits. 

1. Limit use of premises for work and storage to allow for work of other contractors and 
subcontractors. 

2. Notify Owner of any work necessary to complete the Work is outside the construction 
limits shown. 

C. Owner will have complete control over the use of the site by Contractor.  Discuss intended 
use of site with Owner before starting work. 

D. Assume full responsibility for the protection and safe keeping of products stored on the site. 

E. Move stored products as directed by the Engineer which interfere with operations of Owner 
or separate contractors. 

F. Obtain and pay for the use of additional storage and work areas needed for operations. 

1.06 PERMITS 

A. Obtain all permits required for construction, not already obtained by the Owner. 

B. Pay the required fees and acquire all permits required for the construction of the project. 

1.07 WORK SEQUENCE 

A. Schedule activities to accommodate the overall construction schedule of Owner and 
coordinate the detailed schedule with Owner. 

B. Perform work in an expeditious manner to ensure completion at the earliest possible date, but 
in no case later than the completion dates to be made available to Contractor by Owner. 
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C. A construction schedule will be developed by the contractor and will be submitted for review 
to the owner. 

1.08 COMPLETION OF THE WORK 

A. For Contract purposes, the completion date of the Contract will be deemed to be the date of 
final completion of the project, including specially scheduled items. 

PART 2  PRODUCTS 

Not used. 

PART 3  EXECUTION 

 Not used. 

END OF SECTION
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SECTION 01025 

MEASUREMENT AND PAYMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Lump sum base bid description for Contract. 

B. Measurement criteria applicable to the price schedule. 

C. Defect assessment and non-payment for rejected work 

1.02 AUTHORITY 

A. Take all measurements and compute quantities. Owner will verify measurement and 
quantities. 

B. Assist by providing necessary equipment, workers, and survey personnel as required. 

1.03 UNIT QUANTITIES SPECIFIED 

A. Quantities indicated on the Plans are for bidding and contract purposes only.  Quantities and 
measurements supplied or placed in the Work and verified by the Owner determine basis for 
estimated monthly pay requests only and are not the basis for changes to the total lump sum 
price. 

B. If the actual Work requires more or fewer quantities than those quantities indicated on the 
Plans, provide the required quantities with no change in the lump sum price, unless those 
quantities change as a result of a change in the scope of work after award of the Contract. 

C. If the actual Work requires a 25 percent or greater change in quantity less than or more than 
any quantity indicated, Owner or Contractor may claim for a Contract Price adjustment. 

1.04 MEASUREMENT OF QUANTITIES 

A. Measurement Devices: 

1. Weight Scales: Inspected, tested, and certified by the applicable agency Weights and
Measures department within the past year.

2. Platform Scales: Of sufficient size and capacity to accommodate the conveying vehicle.

3. Metering Devices: Inspected tested and certified by the applicable agency department
within the past year.

B. Measurement by Volume: Measured by cubic dimension using mean length. Width, and 
height or thickness. 
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C. Measurement by Area: Measured by square dimension using mean length and width or 
radius. 

D. Linear Measurement: Measured by linear dimension, at the item centerline or mean chord. 

E. Stipulated Price Measurement: Items measured by weight, volume, area, or linear means or 
combination, as appropriate, as a completed item or unit of the Work. 

1.05 PROGRESS PAYMENTS 

A. Payments for materials, machinery or equipment not incorporated into the Work, but 
delivered and suitably stored at the site, shall only be made where permitted by, and in 
accordance with, the terms and conditions of the Contract Documents. 

1. Title to materials, machinery, and equipment delivered and suitably stored at the site shall 
immediately vest in and become the sole property of the Owner upon delivery to the site. 

2. Notwithstanding such transfer of title, the Contractor shall have the full continuing 
responsibility to install, protect, and maintain the products in proper condition and 
promptly repair, replace and make good damage thereto without cost to the Owner until 
the Work is fully accepted by the Owner. 

3. Transfer of title shall in no way affect Contractor's obligations under the Contract. 

B. Where the Contract Documents permit payment for materials stored off the jobsite. Owner 
shall have discretion either to approve or disapprove payments for such materials, and 
Contractor shall, in addition to the other requisites of the Contract Documents, make any 
provisions necessary, including insurance covering loss or damage to the material, to insure 
and protect Owner's title and right of possession and access to any such materials for which 
payment is approved by Owner. 

C. Payments otherwise due, may be withheld by Owner because of defective work not remedied, 
claims filed, reasonable evidence indicating probability of filing of claims, failure of 
Contractor to make payments properly to its subcontractors or for materials, machinery, fuel 
or labor, or applicable taxes, fees and fringe benefits or reasonable doubt that the Contract 
can be completed for the balance then unpaid, or for any other breach of this Contract or for 
any other causes specified in the Contract Documents. 

1. If the causes are not removed, on written notice, Owner may rectify the same at 
Contractor's expense. 

2. Owner may offset against any sums due Contractor, the amount of any liquidated or 
unliquidated obligations of Contractor to Owner, whether or not arising out of this 
Contract. 

D. No payment to Contractor shall operate as an approval of Contractor’s work or material, or 
any part thereof, or to release Contractor from obligations under this Contract. 

E. Format of Payment Applications: 
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1. Contractor's electronic media driven form including continuation sheets when required. 

2. For each item, provide a column for listing each of the following: 

a. Item Number. 
b. Description of Work 
c. Scheduled Values. 
d. Previous Applications. 
e. Work in Place and Stored Materials under this Application.  
f. Authorized Change Orders. 
g. Total Completed and Stored to Date of Application. 
h. Percentage of Completion. 
i. Balance to Finish. 
j. Retainage. 

F. Preparation of Applications: 

1. Present required information on electronic media printout. 

2. Execute certification by signature of authorized officer. 

3. Use data from approved Schedule of Values. Provide dollar value in each column for 
each line item for portion of work performed and for stored Products. 

4. List each authorized Change Order, including number and dollar amount as for an 
original item of work. 

5. Prepare Application for Final Payment. 

G. Submittal Procedures: 

1. Submit three copies of each Application for Payment. 

2. Submit an updated Construction schedule with each Application for Payment. 

3. Payment Period: Submit at intervals stipulated in the Agreement. 

4. Submit with transmittal letter as specified for Submittals in Section 01300. 

5. Submit Owner required waivers. 

H. Substantiating Data: 

1. When Engineer requires substantiating information, submit data justifying dollar amounts 
in question. 

2. Provide one copy of data with cover letter for each copy of submittal. Show application 
number and date, and line item by number and description. 

1.06 PAYMENT 
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A. Payment includes:  Full compensation for all required labor, materials, tools, equipment, 
plant, transportation, services, and incidentals; excavation, removal, erection, application, or 
installation of an item of Work; overhead and profits. 

B. Final payment for Work governed by unit prices will be made on the basis of the actual 
measurements and quantities accepted by the Owner multiplied by the unit price for Work 
which is incorporated in or made necessary by the Work. 

1.07 DEFECT ASSESSMENT 

A. Replace the Work, or portions of the Work, not conforming to specified requirements. 

B. If, in the opinion of Owner's Representative, it is not practical to remove and replace the 
Work, Owner will direct one of the following remedies: 

1. The defective Work may remain, but the unit price will be adjusted to a new price at the 
discretion of the Owner. 

2. The defective Work will be partially repaired to the instructions of the Owner's 
Representative and Owner, and the unit price will be adjusted to a new price at the 
discretion of the Owner. 

C. The authority of Owner to assess the defect and identify payment adjustment is final. 

1.08 LUMP SUM BASE BID 

A. The Lump Sum Base Bid is the total lump sum cost for the base bid items, including all labor, 
materials, and equipment for the scope of work described in Section 01010, Summary of 
Work. 

B. Lump sum price also includes all bonds, insurance, and surety. 

C. Contractor agrees to meet all schedules set forth for in this project. 

PART 2  PRODUCTS   

Not used. 

PART 3  EXECUTION 

Not used. 

END OF SECTION 
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SECTION 01035 

MODIFICATIONS PROCEDURE 

PART 1  GENERAL 

1.01 SUMMARY 

A. The Work to be performed may be modified by changes required by Owner and the Contract 
Amount and/or the Contract Time set forth in the Agreement will be adjusted by written 
Change Order in accordance with this section. 

B. No alterations, increases or decreases shall be made in the Work as shown and specified 
except on the written order of Owner, and when so made, the value of the Work or materials 
added or omitted shall be computed and determined by Contractor, subject to the written 
approval and acceptance by Owner, and the Amount so determined shall be added to or 
deducted from the Contract Amount. 

1. Contractor shall have no claim for additional Work or changed work unless such Work 
has been done in pursuance of a written order from Owner. 

2. Extra Work performed without written order will be at Contractor's expense. 

1.02 FIELD ORDERS 

A. Owner and Owner's Representative will have authority to order minor changes in the Work 
not involving an adjustment in the Contract Amount or Time and not inconsistent with the 
intent of the Construction Documents. 

1. Changes shall be effected by written order and shall be binding on Contractor. 

2. Contractor shall carry out written order promptly. 

1.03 CHANGE ORDER PROCEDURES 

A. If a change in the Work is desired, Owner will notify Contractor and provide a written 
description, in the form of drawings or otherwise, of the desired change. 

B. Contractor shall submit to Owner, a firm proposal for any changes in the Contract Amount 
and/or Time resulting from the proposed change within five days after receipt of the proposed 
change and shall submit the actual Change Order Request within ten days. 

C. Owner shall have thirty days, or such other time as may be agreed upon, in which to accept or 
reject Contractor's proposal after its submission, and Contractor shall not modify or withdraw 
the proposal during this period. 

D. The cost or credit to Owner resulting from a change in Contractor's work shall be determined 
in one of the following ways: 
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1. By mutually agreed lump sum properly itemized and supported by sufficient 
substantiating data to permit evaluation in accordance with the Construction Documents 
(which may be evidenced by Owner's issuance to Contractor of a Change Order for 
Contractor's firm proposal as described above); 

2. By unit prices stated in the Construction Documents or subsequently agreed upon; or 

3. On the basis of reasonable costs and savings of those performing the Work attributable to 
the change; provided, however, that in no case shall contractor's firm proposal described 
above nor any other method for determining the amount of the change include any cost 
for: 

a. Materials, labor, machinery, fuel or other expenses not specifically reimbursable as 
identified in the article, Cost Limitations, below, or 

b. Allowance for overhead and profit in excess of ten percent. 

E. Contractor shall, provided a written order signed by Owner is received, promptly proceed 
with the Work involved. 

F. In the event Owner directs Contractor to perform change in the Work by a written order other 
than a signed Change Order and without agreeing to the Contractor's firm proposal, then 
Contractor shall proceed to perform the change and the amount of the change shall be 
determined either under D,2 above (to the extent unit prices may be applied to the Work 
involved) or under D,3 above, as Owner may elect in its sole discretion, unless a mutually 
acceptable lump Sum price is subsequently agreed upon. 

1. To the extent Owner elects D,2, the unit price shall be as described in the Contract 
Documents. 

2. To the extent that D,1 or D,3 is elected, the cost of the Work and any savings shall be 
determined in accordance with Cost Limitations article, below. 

G. In the event of additional Work ordered by Owner, Contractor shall submit labor and time 
card sheets, with description of the Work and materials supplied, to the Owner's 
Representative daily.  This document shall govern in determining the workers' time and 
equipment usage involved in time-and-material-based charges, unless later found to be 
incorrect. 

H. If Owner or Engineers disputes the validity or amount of a Change Order Request submitted 
by Contractor but Owner nevertheless directs Contractor to proceed, Contractor shall 
promptly proceed with the Work under the Change Order pending resolution of the dispute 
and expeditiously complete such work. 

I. If Contractor wishes to make any other claim for an increase in the Contract Amount, 
Contractor shall give Owner written notice thereof within twenty days after the occurrence of 
the event giving rise to such claim, but nothing contained herein shall be deemed to permit 
Contractor to claim damages on account of delays in Contractor's performance of the Work or 
interference therewith, it being agreed that Contractor's sole remedy shall be to obtain an 
extension of time as provided in the Construction Documents. 
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1.04 COST LIMITATIONS 

A. Cost shall be limited to the following: 

1. Cost of materials, including sales tax and cost of delivery; 

2. Cost of labor, including social security, old age and unemployment insurance, and fringe 
benefits required by agreement or custom; 

3. Workers' compensation insurance; 

4. Bond premiums; 

5. Rental value of equipment and machinery; 

6. Additional costs of supervision and field office personnel directly attributable to the 
change. 

B. When both additions and credits covering related Work or substitutions are involved in a 
change, the allowance for overhead and profit shall be figured on the basis of the net increase, 
if any, with respect to such change. 

1.05 CHANGE ORDER REQUEST 

A. Change Order Request shall consist of the detailed cost estimate outlining the changes in the 
Work and detailed documentation justifying proposed changes in time. 

1. Compute estimate in accordance with accepted estimating procedures and in accordance 
with the terms of the Construction Documents. 

a. Costs for labor, machinery, fuel and materials shall be at prevailing rates or wage 
scales pertinent to the project. 

2. Unless otherwise provided in the Construction Documents, labor costs shall mean wages 
paid for labor under prevailing wage rates, or under a salary and wage scale agreed upon 
by Owner and Contractor, and shall include welfare and other benefits, if any, as may be 
payable with respect thereto in accordance with any applicable salary and wage scale. 

PART 2  PART 2 - PRODUCTS 

 Not used. 

PART 3  PART 3 – EXECUTION 

 Not used. 

END OF SECTION 
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SECTION 01041 

PROJECT COORDINATION 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Coordination. 

B. Examination. 

C. Preparation. 

1.02 COORDINATION 

A. Coordinate scheduling submittals, and Work of the various sections of the construction 
specifications to assure efficient and orderly sequence of interdependent construction 
elements. 

B. Coordinate space requirements and installations. Utilize spaces efficiently to maximize 
accessibility. 

C. Coordinate completion and clean up of Work of separate sections in preparation for 
Substantial Completion. 

D. After Owner occupancy of premises, coordinate access to site for correction of defective 
Work and Work not in accordance with Construction Documents, to minimize disruption of 
Owner's activities. 

PART 2  PRODUCTS 

Not used. 

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that existing site conditions are acceptable for subsequent Work.  Beginning Work 
means acceptance of existing conditions. 

B. Examine and verify specific conditions described in individual specification sections. 

C. Verify that utility services are correctly located. 

END OF SECTION 
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SECTION 01050 

FIELD ENGINEERING 

PART 1  GENERAL 

1.01 WORK INCLUDED 

A. This Section specifies the layout and establishment of field boundaries and grades, lines, and 
elevations for the Work.   

1.02 OWNER FURNISHED STAKES 

A. Owner will provide construction stakes establishing lines and grades for the Work, as 
follows: 

1. One permanent benchmark in the vicinity of the Project site. 

2. Stakes at 50 foot intervals for piping, and at structures; stakes placed along offset lines 
chosen by Contractor. 

3. Two stakes, containing horizontal and vertical control, at each structure location. 

4. Stakes not delineated above which Engineer may determine are necessary to complete the 
Work 

B. The above construction stakes shall constitute the field control by and in accordance with 
which Contractor shall execute the Work, and will be furnished at no expense to Contractor. 

1.03 CONTRACTOR FURNISHED STAKES 

A. Engineer will set stakes in addition to those delineated above, if required and requested by 
Contractor; however, costs for setting additional stakes shall be paid for by Contractor, or 
will be deducted from any amounts due or to become due to Contractor. 

B. After stakes and marks have been set, it shall be responsibility of Contractor to protect the 
stakes. 

C. Should any of the stakes be disturbed by Contractor's operations, the costs for replacing 
stakes and marks shall be paid for by Contractor, or will be deducted from amounts to 
become due Contractor. 

PART 2  PRODUCTS  

Not used. 
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PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify locations of survey control points prior to starting work. 

B. Promptly notify Engineer of any discrepancies discovered. 

END OF SECTION 
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SECTION 01091 

REFERENCE STANDARDS 

PART 1  GENERAL 

1.01 TITLES OF SECTIONS 

A. Captions accompanying specification sections are for convenience or reference only and do 
not form a part of the Construction Documents. 

1.02 APPLICABLE PUBLICATIONS 

A. When references are made to published specifications, codes, standards, or other 
requirements, and no date is specified only the latest specifications standards, or requirements 
of the respective issuing agencies, which have been published as of the date that the Work is 
advertised for bids, shall apply; except to the extent that standards or requirements may be in 
conflict with applicable laws, ordinances, or governing codes. 

B. No requirements specified or shown on Drawings shall be waived because of any provision 
of, or omission from, standards or requirements. 

1.03 SPECIALISTS ASSIGNMENTS 

A. Specification text may require (or imply) that specific work be assigned to specialists or 
expert entities who must be engaged to perform that work 

B. Such assignments are special requirements over which Contractor has no choice or option. 

C. These requirements shall not be interpreted so as to conflict with enforcement of building 
codes and similar regulations governing the Work nor to interfere with local union 
jurisdiction settlements and similar conventions. 

D. Such assignments are intended to establish which party or entity involved in specific unit of 
work is recognized as "expert" for the indicated construction processes or operations 

E. Final responsibility for fulfillment of Contract requirements remains with Contractor. 

1.04 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Work specified shall conform to or exceed requirements of applicable codes and applicable 
requirements of documents listed below to the extent that the provisions of such documents 
are not in conflict with requirements of these Specifications or applicable codes. 

B. "Building Code" or "UBC" shall mean the Uniform Building Code of the International 
Conference of Building Officials (ICBO). The latest edition of the code as approved and used 
by the local agency as of the date of award, as adopted by the agency having jurisdiction, 
shall apply to the Work herein, including all addenda, modifications, amendments, or other 
lawful changes thereto. 
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C. In case of conflict between codes, reference standards, Drawings and other Construction 
Documents, the most stringent requirements shall govern. 

1. Bring conflicts to the attention of Owner for clarification and directions prior to ordering 
or providing materials or labor. 

2. Bid the most stringent requirements. 

D. Applicable Standard Specifications: 

1. Construct the Work in accordance with requirements of the Construction Documents and 
the referenced portions of those referenced codes, standards, and specifications listed. 

2. Wherever references to "Standard Specifications" are made, the contractual, 
measurement, and payment provisions therein shall not apply. 

E. “UICN Standards” shall mean Utilities, Inc. of Central Nevada Standards and Specifications 
for Wastewater Collection System Construction, latest edition.  

F. "Standard Specifications" shall mean the most recent edition of the “Standard Specifications 
for Public Works Construction”, Nye County, Nevada, (Orange Book), including all current 
supplements, addenda, and revisions thereto. 

G. "Standard Drawings" shall mean the most recent edition of the “Standard Details for Public 
Works Construction, Nye County, Nevada, including all current supplements, addenda, and 
revisions thereto. 

H. OHSA Regulations for Construction" shall mean Title 29, Pan 1926, Construction Safety and 
Health Regulations. Code of Federal Regulations (OSHA), including changes and 
amendments thereto. 

I. "OHSA Standards" shall mean Title 29. Part 1910, Occupational Safety and Health 
Standards, Code of Federal Regulations (OHSA), including changes and amendments thereto. 

PART 2  PRODUCTS 

 Not used. 

PART 3  EXECUTION 

Not used. 

END OF SECTION 
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SECTION 01092 

ABBREVIATIONS 

PART 1  GENERAL 

1.01 SUMMARY 

A. References made to standards, specifications, or other published data of various national, 
regional. or local organizations, may refer to such organizations by their acronym or 
abbreviation only. 

B. The following acronyms or abbreviations may appear in these Construction Documents and 
shall have the meanings indicated. 

1.02 ABBREVIATIONS AND ACRONYMS 

AAMA  Architectural Aluminum Manufacturer's Association 
AASHTO American Association of the State Highway and Transportation Officials 
ACI  American Concrete Institute 
AGA  American Gas Association 
AGMA  American Gear Manufacturer's Association 
AI The Asphalt Institute 
AIA  American Institute of Architects 
AISC  American Institute of Steel Construction 
AISI  American Iron and Steel Institute 
AITC  American Institute of Timber Construction 
ANSI  American National Standards Institute, Inc. 
APA  American Plywood Association 
API  American Petroleum Institute 
AEWA  American Public Works Association 
ASCE  American Society of Civil Engineers 
ASME  American Society of Mechanical Engineers 
ASQC  American Society of Quality Control 
ASSE  American Society of Sanitary Engineers 
ASTM  American Society of Testing and Materials 
AWPA  American Wood Preservers Association 
APWI  American Wood Preservers Institute 
AWS  American Welding Society 
AWWA American Water Works Association 
BBC  Basic Building Code, Building Officials and Code Administrators International 
CBM  Certified Ballast Manufacturers 
CEMA  Conveyors Equipment Manufacturer's Association 
CGA  Compressed Gas Association 
CLFMI  Chain Link Fence Manufacturer's Institute 
CMA  Concrete Masonry Association 
CRSI  Concrete Reinforcing Steel Institute 
ELA  Electronic Industries Association 
ETL  Electrical Test Laboratories 
ICBO  International Conference of Building Officials 
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IEEE  Institute of Electrical and Electronics Engineers 
IES  Illuminating Engineering Society 
IME  Institute of Makers of Explosives 
IP Institute of Petroleum (London) 
IPCEA  Insulated Power Cable Engineers Association 
ISA  Instrument Society of America 
IOS  International Organization for Standardization 
ITE  Institute of Traffic Engineers 
MBMA  Metal Building Manufacturer's Association 
MPTA  Mechanical Power Transmission Association 
NAAM  National Association of Architectural Metal Manufacturer's 
NACE  National Association of Corrosion Engineers 
NBS  National Bureau of Standards 
NEC  National Electrical Code 
NEMA  National Electrical Manufacturers's Association 
NFPA  National Fire Protection Association 
NFPA  National Forest Products Association 
NGU  National Lubricating Grease Institute 
NWMA National Woodwork Manufacturer's Association 
OSHA  Occupational Safety and Health Administration 
PCA  Portland Cement Association 
RWMA  Resistance Welder Manufacturer's Association 
SAMA  Scientific Apparatus Makers Association 
SMA  Screen Manufacturer's Association 
SPR  Simplified Practice Recommendation 
SSPC  Steel Structures Painting Council 
SSPWC Standard Specifications for Public Works Construction 
UBC  Uniform Building Code 
UL  Underwriters Laboratories, Inc. 
UICN  Utilities Inc. of Central Nevada 
WCLIB  West Coast Lumber Inspection Bureau 
WCRSI  Western Concrete Reinforcing Steel Institute 
WRI  Wire Reinforcement Institute, Inc. 

PART 2  PRODUCTS 

 Not used. 

PART 3  EXECUTION 

Not used. 

END OF SECTION 
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SECTION 01200 

PROJECT MEETINGS 

PART 1  GENERAL 

1.01 PRECONSTRUCTION CONFERENCE 

A. Prior to commencement of Work at site, a preconstruction conference win be held at a 
mutually agreed time and place. The conference shall be attended by: 

1. Contractor and its superintendent. 

2. Principal subcontractors. 

3. Engineer. 

4. Representatives of owner. 

5. Governmental representatives as appropriate. 

6. Others as requested by Contractor, Owner, or Engineer. 

B. Unless previously submitted to Owner, bring to the conference a tentative schedule for each 
of the following: 

1. Progress. 

2. Procurement 

3. Values for progress payment purposes. 

4. Shop Drawings and other submittals. 

C. The purpose of the conference is to designate responsible personnel and establish a working 
relationship. Matters requiring coordination will be discussed and procedures for handling 
such matters will be established. The agenda will include: 

1. Contractor’s tentative schedules. 

2. Transmittal, review and distribution of Contractor's submittals. 

3. Processing applications for payment. 

4. Maintaining record documents. 

5. Critical work sequencing. 

6. Field decisions and Change Orders. 
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7. Use of premises, office and storage areas, security, housekeeping, and Owner's needs. 

8. Major equipment deliveries and priorities. 

9. Contractor's assignments for safety and first aid. 

D. Engineer will preside at the pre construction conference and will arrange for keeping the 
minutes and distributing the minutes to all persons in attendance. 

1.02 PROGRESS MEETINGS 

A. Schedule and administer regular onsite progress meetings at least weekly and at other times 
as required by Owner or as required by progress of the Work. 

B. Make arrangements for meetings, prepare agenda with copies for participants who preside at 
meetings. 

C. Contractor and all subcontractors active on the site shall be represented at each meeting. 
Contractor may request attendance by representatives of suppliers, manufacturers and other 
subcontractors as appropriate to agenda topics for each meeting. 

D. Owner's Representative will preside at the meetings, record minutes and distribute copies to 
participants and those affected by decisions made. 

E. Agenda 

1. Review minutes of previous meetings. 

2. Review of Work in progress. 

3. Field observations, problems, and decisions. 

4. Identification of problems which impede planned progress. 

5. Review of submittals schedule and status of submittals. 

6. Maintenance of progress schedule. 

7. Corrective measures to regain projected schedules. 

8. Planned progress during succeeding work period. 

9. Coordination of projected progress. 

10. Maintenance of quality and work standards. 

11. Other business relating to Work. 
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PART 2  PRODUCTS  

Not used. 

PART 3  EXECUTION 

Not used. 

END OF SECTION 
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SECTION 01300 

CONTRACTOR SUBMITTALS 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Submittal procedures. 

B. Construction progress schedule. 

C. Schedule of Values. 

D. Shop Drawings. 

E. Inspection Certificates. 

F. Spare Parts. 

G. Mix Designs. 

H. Omissions or Errors in Submitted Data. 

1.02 SUBMITTAL PROCEDURES 

A. Accompany submittals by transmittal using format bound with Construction Documents or 
substitute form approved by Engineer. Submittals not accompanied by a form, or where all 
applicable items on form are not completed, will be returned for resubmittal. 

1. Use separate transmittal form for each specific item or class of material or equipment for 
which a submittal is required. 

2. Transmittal of shop drawings for various items using a single transmittal form will be 
permitted only when the items taken together constitute a manufacturer’s "package" or 
are so functionally related that expedience indicates review of the group or package as a 
whole. 

B. Sequentially number the transmittal form. Revise submittals with original number and a 
sequential alphabetic section number, as appropriate. 

C. Identify Project, Contractor, subcontractor or supplier; pertinent drawing and detail number, 
and specification section number, as appropriate. 

D. Apply Contractor's stamp, signed or initialed certifying that review, verification of Products 
required field dimensions, adjacent construction Work, and coordination of information is in 
accordance with requirements of Construction Documents. 

E. Schedule submittals to expedite the Project, and deliver to engineer. Coordinate submission 
of related items. 
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F. For each submittal for review, allow 2 to 4 days excluding delivery time to and from 
Contractor. 

G. Identify variations from Construction Documents and Product or system limitations which 
may be detrimental to successful performance of the completed Work. 

H. Provide space for Contractor and Engineer review stamps. 

I. Revise and resubmit, identify all changes made since previous submission. 

J. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly report 
any inability to comply with provisions. 

K. Submittals not requested will not be recognized or processed. 

1.03 CONSTRUCTION SCHEDULE 

A. Prepare and submit to Owner for approval, a Project Construction Schedule showing 
proposed sequence to carry out Work within the Contract Time and showing beginning times 
and completion times for major items of work 

B. Project Construction Schedule: 

1. In the form of a time-scaled item-numbered network diagram. 

2. Supplement diagram by activity listing used in its preparation and outline, in sufficient 
detail: 

a. Proposed operations. 

b. Interrelationships of the various operations. 

c. Order of performance so that progress of Work can be evaluated accurately at any 
time during performance of the Contract. 

C. Conform Project Construction Schedule to the following requirements: 

1. Time of Completion: Adhere to time specified unless an earlier (advanced) time of 
completion is requested or agreed to by Owner. 

2. Construction Schedule Submittal: Within ten working days after receiving notice of 
award, furnish to Owner a schedule showing general plan for orderly completion of 
Work, details of planned mobilization of plant and equipment, sequence of early 
operations and procurement of materials and equipment. 

3. Accepted Construction Schedule: Within five working days after receiving notice of 
acceptance of schedule furnish to Owner one reproducible and three prints of approved 
schedule. 
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4. Contractor's Responsibility:  Failure of Construction Schedule to include any element of 
Work, or any inaccuracy in the Construction Schedule will not relieve Contractor from 
responsibility for accomplishing Work in accordance with the Contract. 

5. Float (Slack) Time: 

a. Amount of time between earliest start date and latest start date or between earliest 
finish date and latest finish date of activities of Construction Schedule. 

b. No time extensions or delay costs will be allowed for delays on paths of activities 
containing float time, providing such delay does not exceed the float time, per the 
latest updated version of the accepted Construction Schedule. 

D. Format of Construction Schedule: 

1. Time-scale arrow diagram of the Critical Path Method (CPM) type, or a time-scale 
precedence diagram. Include in Schedule of Values, itemized descriptions, quantities, and 
values of work included in each activity in the Construction Schedule. 

2. Construction Schedule shall provide the following: 

a. Time-scaled cost loaded CPM diagram precedence (activity on node) of activities, 
coordinated with Owner. 

b. Activity Durations: 

1) Total of actual days required to perform that activity including consideration of 
weather impact on completion of that activity. 

2) No duration longer than 14 days, with exception of procurement activities, unless 
otherwise acceptable to Owner. 

c. Sufficient detail to show plan for completion of Work for each stage within time 
specified. 

d. Milestone activities showing point of completion for each stage of Work. 

e. Dependencies (or relationships) and logic between activities. 

f. Information for material or equipment to be provided as follows: 

1) Material or equipment description. 

2) Duration in days required for preparation and review of Submittals. 

3) Duration in days required for fabrication and delivery 

4) Restraints (ties) to activities which will be constrained by delivery date of materials 
or equipment item. 
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5) Scheduled delivery dates. 

g. Total contract value to be earned from performing each activity shall be the total of 
labor, material and equipment, including overhead and profit. Any material value 
assigned shall be actual invoice value of material, without markup.  Sum of the value 
of items in Construction Schedule and Schedule of Values shall equal total contract 
value. 

h. Assign a responsibility code/organization code for each activity, as approved by 
Owner. 

i. Assign at least seven days for development of punch list(s), completion of punch list 
items, and final cleanup. 

E. Acceptance of Construction Schedule will not relieve Contractor of responsibility for 
accomplishing Work in accordance with the Contract 

F. Monthly Updates: Submit an up-to-date Status Report each month to include: 

1. Estimated physical percentage complete for each activity in progress. 

2. Actual start/finish dates for all activities as appropriate. 

3. List of materials and/or equipment delivered for which payment is requested and an 
original paid invoice verifying cost. 

4. Identification of processing errors, if any, on previous update report. 

5. Identification of activities which are affected by proposed Change Orders issued during 
the update period (Network Window). 

6. Resolution of conflict between actual work progress and schedule logic. If out of 
sequence activities developed in schedule due to actual construction progress, submit 
revisions to schedule logic to conform to current job status and direction. 

7. Owner will review updated information and meet with Contractor each month to 
ascertain status of Work. 

8. Progress payments pursuant to the Agreement will be approved only after receipt of 
timely, accurately updated Schedule and Schedule of Values and will be based on the 
update of the Schedule of Values. Contractor and Owner will jointly review progress and 
agree upon quantity of work completed prior to Contractors submittal of revised 
Schedule of Values and invoice. 

G. Contract Schedule Revisions: 

1. If there are significant changes in plan of construction from that shown in accepted 
Construction Schedule, as determined by Owner, Contractor shall, within ten working 
days after receiving notice, submit a revised schedule to Owner for approval. 
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2. Submitting Project Construction Schedule and updates, if applicable, shall be considered 
as a necessary portion of Work; therefore, partial payments will not be made until 
requirement for acceptable schedules has been satisfied. 

3. Acceptance of any schedule submitted shall not be construed to assign responsibility of 
performance or contingencies to Owner, or relieve Contractor of responsibility to adjust 
forces, equipment, and/or work schedule as may be necessary to ensure completion of 
Work within prescribed Contract Time period. 

1.04 SCHEDULE OF VALUES SUBMITTAL 

A. Submit Schedule of Values to Owner for review within 10 days after Contract execution. 

1. Finalize at least 10 days before the first application for a Progress Payment. 

2. Provide cost breakdown of the various parts of the Work aggregating the total sum of the 
Contract. 

3. Make out in required detail and support by evidence of correctness. 

4. Owner will coordinate and approve Schedule of Values format. 

5. Include itemized descriptions, quantities. and value of all work included in each activity 
in the Construction Schedule. 

B. Use Schedule of Values as a basis for applications for monthly Progress Payments, unless 
later found to be in error. 

C. When applying for each Progress Payment, submit a statement based upon this Schedule of 
Values. 

1.05 SHOP DRAWING SUBMITTALS 

A. Furnish to Engineer for review, four prints of each shop drawing. 

1. The term "shop drawings” shall include detail design calculations, fabrication and 
installation drawings, lists, graphs, and operating instructions 

2. Unless otherwise required, submit shop drawings a time sufficiently early to allow review 
by Engineer and to accommodate rate of construction progress under the Contract. 

B. Within fifteen calendar days after receipt of prints Engineer will return prints of each drawing 
to Contractor with comments noted. 

1. It is considered reasonable that Contractor shall make a complete and acceptable 
submittal by the second submission of drawings. 

2. Owner reserves the right to withhold monies due Contractor to cover additional costs of 
Engineer’s review beyond second submission. 
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C. If three prints of drawing are returned to Contractor marked NO EXCEPTIONS TAKEN, a 
formal revision of drawing will not be required. 

D. If three prints of drawing are returned to Contractor marked MAKE CORRECTIONS 
NOTED, a formal revision of drawing will not be required. 

E. If one print of drawing is returned to Contractor marked AMEND-RESUBMIT or 
REJECTED-RESUBMIT, Contractor shall revise drawing and resubmit eight copies of 
revised drawing to Engineer for review. 

F. Fabrication of an item shall not be commenced before Engineer has reviewed pertinent shop 
drawings and returned copies to Contractor marked NO EXCEPTIONS TAKEN or MAKE 
CORRECTIONS NOTED. 

1. Revisions indicated on shop drawings shall be changes necessary to meet requirements or 
Drawings and Specifications and shall not be taken as basis of claims for extra work. 

2. Contractor shall have no claim for damages or extension of time due to delay resulting 
from Contractor's having to make required revisions to shop drawings (unless review by 
Engineer of drawings is delayed beyond a reasonable period of time and unless the 
Contractor can establish that Engineer's delay in review actually resulted in delay in 
Contractor's construction schedule). 

3. Review of drawings by Engineer will be limited to checking for general agreement with 
Specifications and Drawings, and shall in no way relieve Contractor of responsibility for 
errors or omissions contained therein, nor shall such review operate to waive or modify 
any provision contained in Specifications or Drawings. 

G. Engineer's review of shop drawing Submittals shall not relieve Contractor of entire 
responsibility for correctness of details and dimensions. 

1. Contractor shall assume all responsibility and risk for misfits due to errors in Contractor 
submittals. 

2. Contractor shall be responsible for: 

a. Dimensions and design of adequate connections and details. 

b. Fabricating dimensions. 

c. Quantities of materials. 

d. Applicable code requirements. 

e. Other Contract requirements. 

H. Engineer shall have authority to reject any product upon completion of review of suppliers' 
Submittals in regard to proof of acceptability of the product 
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1.06 CERTIFICATES OF INSPECTION 

A. When specified in individual specification sections, submit inspection certification by 
appropriate entity to Owner in quantity specified. 

B. Certificates shall be acceptable to Owner. 

C. Indicate Work conforms to or exceeds specified requirements. Submit supporting reference 
data, affidavits, and certifications as appropriate. 

1.07 SPARE PARTS LISTS SUBMITTAL 

A. Furnish to Owner eight identical sets of spare parts information for instrumentation, 
mechanical, and electrical equipment. 

B. Include current list price of each spare part. 

C. Limit list to those spare parts which each manufacturer recommends be maintained by Owner 
in inventory at the site. 

D. Each manufacturer or supplier shall indicate name, address, and telephone number of nearest 
outlet of spare parts to facilitate Owner in ordering. 

E. Cross-reference spare parts lists to equipment numbers designated in Construction 
Documents. 

F. Bind spare parts lists in standard size, 3-ring, loose leaf, vinyl plastic hard cover binders 
suitable for bookshelf storage. Binder ring size shall not exceed 2.5 inches. 

1.08 MIX DESIGN SUBMITTALS 

A. Prepare Portland cement concrete and asphalt concrete mix designs. 

1. Determine exact proportions of materials to be used for different parts of Work, in 
conformance with Drawings and Specifications. 

2. Submit to Engineer for review prior to use in Work 

B. Samples for mix design shall represent existing stockpile. 

1. Mix designs "copied” from previous projects will not be accepted unless the existing 
stockpile aggregate is tested to assure conformity. 

2. Any stockpile additive, binder or cement source location and/or type of material change 
will require a new mix design. 

1.09 OMISSIONS OR ERRORS IN SUBMITTED DATA 

A. Pay costs involved in correcting omissions or errors in submitted data, including failure to 
make timely submittal. 
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B. Pay costs involved in correcting omissions or errors in execution of correctly submitted 
information. 

C. Costs shall include additional compensation due to Owner and Engineer due to additional 
services necessitated by the change. 

PART 2  PRODUCTS 

 Not used. 

PART 3  EXECUTION  

Not used. 

END OF SECTION 
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SECTION 01400 

QUALITY CONTROL 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Quality assurance - control of installation. 

B. Tolerances. 

C. Inspecting and testing laboratory services. 

D. Manufacturers' field services and reports. 

E. Inspection at place of manufacture. 

1.02 QUALITY ASSURANCE - CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers. manufacturers, products, services, site conditions, and 
workmanship, to produce Work of specified quality. 

B. Comply with manufacturer's instructions, including each step in sequence. 

C. Should manufacturers' instructions conflict with Construction Documents, request 
clarification from Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the Work except where more 
stringent tolerances, codes or specified requirements indicate higher standards or more 
precise workmanship. 

E. Perform work by persons qualified to produce workmanship of specified quality. 

F. Secure Products in place with positive anchorage devises designed and sized to withstand 
stresses, vibration, physical distortion, or disfigurement. 

1.03 TOLERANCES 

A. Monitor tolerance control of installed Products to produce acceptable Work.  Do not permit 
tolerances to accumulate. 

B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with 
Construction Documents, request clarification from Engineer before proceeding. 

C. Adjust Products to appropriate dimensions; position before securing Products in place. 
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1.04 INSPECTING AND TESTING LABORATORY SERVICES 

A. Owner will appoint, employ, and pay for specified services of an independent firm to perform 
inspecting and testing. 

B. The independent firm will perform inspections, tests, and other services specified in 
individual specification sections and as required by Engineer and Owner. 

C. Inspecting, testing and source quality control may occur on or off the project site. Perform 
offsite inspecting or testing as required by Engineer or Owner. 

D. Reports will be submitted by the independent firm to Engineer, in duplicate, indicating 
observations and results of tests and indicating compliance or noncompliance with 
Construction Documents. 

E. Cooperate with independent firm; furnish samples of materials, design mix, equipment tools, 
storage, safe access, and assistance by incidental labor as required. 

1. Notify Engineer and independent firm 24 hours prior to expected time for operations 
requiring services. 

2. Make arrangements with independent firm and pay for additional samples and tests 
required for Contractors use. 

F. Testing and inspecting does not relieve Contractor to perform Work to Contract requirements. 

G. Retesting required because of non-conformance to specified requirements shall be performed 
by the same independent firm on instructions by Engineer. Payment for retesting will be 
charged to Contractor by deducting inspecting or testing charges from the Contract Price. 

1.05 MANUFACTURERS' FIELD SERVICES AND REPORTS 

A. When specified in individual specification sections, require material or Product suppliers or 
manufacturers to provide qualified staff personnel to observe site conditions, conditions or 
surfaces and installation, quality of workmanship, start-up of equipment. and test, adjust and 
balance of equipment as applicable, and to initiate instructions when necessary. 

B. Submit qualifications of observer to Engineer 30 days in advance of required observations. 

C. Report observations and site decisions or instructions given to applicators or installers that 
are supplemental or contrary to manufacturers written instructions. 

D. Submit report in duplicate within 30 days of observation to Engineer for information. 

1.06 INSPECTION AT PLACE OF MANUFACTURE 

A. Products, materials, and equipment shall be subject to inspection by Engineer at place of 
manufacture. 
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B. Presence of Engineer at place of manufacture shall not relieve Contractor of responsibility for 
finishing products, materials, and equipment which comply with requirements of the 
Construction Documents. 

C. Compliance is a duty of Contractor which shall not be avoided by any act or omission on the 
part of Engineer. 

PART 2  PRODUCTS  

Not used. 

PART 3  EXECUTION  

Not used. 

END OF SECTION 
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SECTION 01505 

MOBILIZATION 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. Mobilization shall include obtaining permits; moving plant and equipment onto site; 
furnishing and erecting plants, temporary buildings, and other construction facilities, as 
required for the proper performance and completion of the Work 

B. Mobilization shall include the following principal items: 

1. Moving onto the site of plant and equipment required for first month operations including 
field office for Owner. 

2. Installing temporary construction power, wiring, and lighting facilities. 

3. Establishing fire protection system. 

4. Developing construction water supply. 

5. Providing onsite communication facilities. 

6. Providing onsite sanitary facilities and potable water facilities as specified. 

7. Arranging for and erection of work and storage yard. 

8. Obtaining required permits. 

9. Posting OSHA required notices and establishment of safety programs. 

10. Having the superintendent at the jobsite full time. 

11. Submitting Preliminary Construction Schedule.  

PART 2  PRODUCTS 

Not used. 

PART 3  EXECUTION  

Not used. 

END OF SECTION 
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SECTION 01515 

TEMPORARY UTILITIES AND CONSTRUCTION FACILITIES 

PART 1  GENERAL 

1.01 SUMMARY 

A. Provide plant and equipment adequate for performance of the work within the time specified. 

B. Keep plant and equipment in satisfactory operating condition, capable of safely and 
efficiently performing the required Work, and subject to inspection and approval by Owner or 
Engineer at any time during the Work. 

C. Nothing in this section is intended to limit types and amounts of temporary work required, 
and no omission from this section will be recognized as an indication by Owner that such 
temporary activity is not required for successful completion of Work and compliance with 
requirements of Construction Documents. 

D. Conform to applicable requirements of OSHA Standards for Construction. 

E. Dispose of temporary construction facilities when no longer needed or at completion of the 
Contract, unless otherwise requested in writing by Owner or specified.  Repair damage 
caused by the installations. 

1.02 TEMPORARY ELECTRICITY 

A. Temporary connections for stand-by power shall be subject to approval of Owner. 

1.03 TEMPORARY WATER SERVICE 

A. Temporary water service for construction and sanitary needs will be provided by the 
Contractor throughout the construction period. 

1. Contractor will provide facilities necessary to obtain water required for Work. 

2. Owner will obtain necessary permits and pay any utility service provider fees in force for 
construction water. 

B. Potable Water 

1. Contractor will furnish drinking water onsite during construction which is bottled water 
or water furnished in approved metal dispensers. 

2. Post notices conspicuously throughout the site warning personnel that piped water may 
be contaminated. 

C. Water Connections: 
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1. Do not make connection to, or draw water from, any fire hydrant or pipeline without first 
obtaining permission of the authority having jurisdiction over the use of fire hydrant or 
pipeline and from the agency owning the affected water system. 

2. For each such connection made, first attach to fire hydrant or pipeline a valve and a 
meter, if required by the authority, of a size and type acceptable to authority and agency. 

D. Removal of Water Connections: 

1. Before final acceptance of Work, entirely remove temporary connections and piping. 

2. Restore affected improvements to original condition, or better, to satisfaction of Owner 
and to agency owning affected utility. 

E. The City will provide water for construction purposes. 

1.04 TEMPORARY SANITARY FACILITIES 

A. Comply with sanitary requirements prescribed by local or state health departments. 

B. Sanitary and Other Organic Wastes: 

1. Establish regular collection of sanitary and organic wastes. 

2. Dispose of wastes and refuse from sanitary facilities provided by Contractor, or organic 
material wastes from sources related to Contractor's operations, away from site in a 
manner satisfactory to Owner and Engineer and in accordance with all laws and 
regulations. 

C. Toilet Facilities: 

1. Provide fixed or portable chemical toilets wherever needed for use of employees. 

2. Toilets at construction job sites shall conform to requirements of Part 1926 of OSHA 
Standards for Construction. 

PART 2  PRODUCTS  

 Not used. 

PART 3  EXECUTION 

Not used. 

END OF SECTION 
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SECTION 01530 

PROTECTION OF EXISTING FACILITIES 

PART 1  GENERAL 

1.01 SUMMARY 

A. Protect existing utilities and improvements not designated for removal. 

B. Restore damaged or temporary relocated utilities and improvements to a condition equal to or 
better than they were prior to such damage or temporary relocation. 

C. Verify exact locations and depths of utilities shown and make exploratory excavations of 
utilities that may interfere with Work. 

1. Perform exploratory excavations as soon as practicable after award of Contract and in 
sufficient time in advance of construction to avoid possible delays to Work. 

2. When exploratory excavations show utility location as shown to be in error, notify 
Engineer. 

D. The number of exploratory excavations required shall be sufficient to determine alignment 
and grade of existing utilities. 

1.02 RIGHTS-OF-WAY 

A. Access to lands or rights-of-way for the Work will be provided by Owner as shown on the 
Drawings. 

1. Nothing contained in the Construction Documents shall be interpreted as giving 
Contractor exclusive occupancy of the lands or rights-of-way provided. 

2. Additional lands or rights-of-way required for construction operations shall be provided 
by Contractor at his own expense. 

B. Do not enter nor occupy with men, equipment, or materials, any lands outside the rights-of-
way or easements shown without meeting the following requirements: 

1. Furnish to Owner, prior to use of any other public or private properties by Contractor in 
performance of Work, written authorization by the property owner for use of such 
property by Contractor. 

2. Prior to acceptance of Work by Owner, furnish Owner with written evidence, acceptable 
to Owner, releasing Contractor from liability to the property owner for the use of such 
property by Contractor. 

3. Take precautions necessary to preserve private and public property in immediate area of 
work site. 
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4. Total liability shall be assumed by Contractor for damage to private and/or public 
property during the prosecution of Work. 

5. Upon completion of Work all private and public property shall be, as a minimum, 
restored to its conditions existing prior to the commencement of work thereon. 

1.03 PROTECTION OF STREET OR ROADWAY MARKERS 

A. Do not destroy, remove, or otherwise disturb existing survey markers or other existing street 
or roadway markers without proper authorization. 

B. Start no pavement breaking or excavation until survey or other permanent marker points that 
will be disturbed by the construction operations have been properly referenced for easy and 
accurate restoration. 

C. Notify Engineer of the time and location that work will be done, sufficiently in advance of 
construction to avoid delay due to waiting for survey points to be satisfactory referenced for 
restoration. 

D. Survey markers or points disturbed by Contractor without proper authorization by Owner, 
will be restored by Owner at Contractor's expense after Work has been completed. 

1.04 GENERAL RESTORATION OF PAVEMENT 

A. Replace paved areas, including asphaltic concrete berms cut or damaged during construction, 
with similar materials and of equal thickness to match the existing adjacent undisturbed areas, 
except where specific resurfacing requirements have been called for in the Contract 
Documents or in the requirements of the agency issuing the permit. 

B. Temporary and permanent pavement shall conform to the requirements of the owner of the 
affected pavement. 

C. Pavements subject to partial removal shall be neatly saw-cut in straight lines. 

1.05 CONSTRUCTION INTERFERENCES 

A. Contractor's responsibilities regarding existing utilities and construction interferences shall be 
in accordance with Standard Specifications for Public Works' Construction, Nye County 
Area, Nevada, and NDOT with the following additional provisions. 

B. Construction interferences include: 

1. Utility or service connections within the limits of excavation or over-excavation required 
for the Work 

2. Utility or service connections located in the space which will be required by the Work. 

3. Utility or service connections required to be disturbed or removed to permit construction 
as specified under the Contract. 
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C. Disturb or remove connections only with approval of owner and following notification to 
owner of interfering utility or service connection. 

D. Promptly reconstruct utility or service connections removed or otherwise disturbed in original 
or other authorized location in a condition at least as good as prior to such removal or 
disturbance, subject to the inspection of utilities' owners. 

E. Contractor's responsibility to remove or replace shall apply even in if damage or destruction 
occurs after backfilling. 

F. Immediately notify owner of utility if service connection damage or destruction occurs or is 
discovered. 

G. During the performance of the Work, the owner of any utility affected by the Work shall have 
the right to enter when necessary upon any portion of the Work for the purpose of 
maintaining service and of making changes in or repairs to the utility. 

H. Contractor shall not be held responsible for failure to complete the Work on time to the extent 
that such delay was caused by failure of the owner or of the agency having jurisdiction over 
the utility or service connection to authorize or otherwise provide for its removal, relocation, 
protection, support, repair, maintenance, or replacement. 

I. Exercise extreme care not to damage existing utilities and/or new and existing facilities which 
do not physically constitute a construction interference. 

1. Use equipment of such weights throughout construction operations so that existing buried 
utilities and/or new and existing facilities are not damaged by excessive loadings. 

2. Contractor shall be responsible for costs of repair and/or replacement of new or existing 
facilities damaged by construction operations, as determined by Owner. 

J. Contact "CALL BEFORE YOU DIG" not less than 48 hours prior to starting any excavation. 
Notify by telephone and comply with all instructions received; the toll free number is 1-800-
227-2600 or 811. 

1. All utility companies may not be members of the USA System and, therefore, not 
automatically contacted by the above referenced telephone number. 

2. Contractor shall be responsible for making himself aware of utility company facilities not 
reported by the USA System, and shall bear any and all damages stemming from repair or 
delay costs or any other expenses resulting from the unanticipated discovery of 
underground utilities. 

3. Notify the pertinent utilities at least two working days in advance of commencement of 
work at site, to examine the construction site and mark the location of the utilities' 
respective facilities. Verify that each utility has responsibly responded to the notification. 
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PART 2  PRODUCTS   

 Not used. 

PART 3  EXECUTION 

 Not used. 

END OF SECTION 
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SECTION 01535 

SAFETY 

PART 1  GENERAL 

1.01 SUMMARY 

A. Nothing contained in this section is intended to limit the types and amounts of safety 
precautions required. 

B. No omission from this section will be recognized as an indication by the Owner that such 
safety precautions are not required for successful completion of the Work and compliance 
with requirements of Contract Documents. 

1.02 SAFETY PROTECTION 

A. Prior to starting and during progress of the Work, prevent hazards to personnel and property, 
including that of the Owner, Engineer, subcontractors, separate contractors, the 
neighborhood, and the public. 

B. Provide for proper care, safety, and protection of materials, installed work, personnel, and 
equipment. 

C. Precautions taken for safety and protection shall not relieve Contractor from liability due to 
accidents or any other cause. 

1.03 COMPLIANCE WITH SAFETY PROGRAM 

A. Implement and enforce a safety program consistent with the needs and objectives of the 
Owner. 

B. Comply with the requirements of federal, state, and local regulations governing safety. 

C. Provide personal protective equipment as defined by state and federal laws.  Such equipment 
shall be worn by employees (hard hats, eye protection, etc.) 

D. Hold weekly safety meetings with subcontractors and report items discussed to the Owner 
and Engineer on a weekly basis. 

E. Lower tier subcontractors shall conduct weekly toolbox meetings and weekly safety -
inspections of its areas and equipment. Equipment so required by law (such as cranes and 
cables) shall be inspected dally. 

F. Thoroughly investigate accidents to the degree satisfactory to the Owner. 

G. Submit weekly written reports to the Owner for the following items: 

1. Safety meetings. 
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2. Area and equipment inspection 

3. Accident investigations and statistics. 

PART 2  PRODUCTS  

Not used. 

PART 3  EXECUTION  

Not used. 

END OF SECTION 
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SECTION 01550 

ACCESS ROADS AND PARKING AREAS 

PART 1  GENERAL 

1.01 SUMMARY 

A. Furnish and maintain vehicular access to the site and within the site to provide uninterrupted 
access: 

1. To temporary construction facilities. 

2. To storage and work areas which are for use by persons and equipment involved in the 
construction of this and adjacent projects. 

3. For access by emergency vehicles. 

1.02 TEMPORARY CROSSINGS 

A. Wherever necessary or required for convenience of the public or individual residents at street 

or highway crossings, private driveways, or elsewhere, provide suitable temporary bridges or 
steel plates over unfilled excavations. 

1. Exceptions require written consent of individuals or authorities concerns to omit such 
temporary bridges or steel plates and delivery of the written consent to Owner prior to 
excavation. 

2. Maintain bridges or steel plates in service until access is provided across backfilled 
excavation. 

3. Conform temporary bridges or steel plates for street and highway crossings to 
requirements of the authority having jurisdiction in each case; adopt designs furnished by 
the authority for the bridges or steel plates or submit designs to the authority for 
approval, as may be required. 

B. Street Use: 

1. Nothing herein shall be construed to entitle Contractor to exclusive use of any public 
street, alleyway, or parking area during the performance of the Work. 

2. Conduct operations to not interfere unnecessarily with authorized work of utility 
companies or other agencies in the streets, alleyways, or parking areas. 

3. Close no street to the public without first obtaining permission of Owner and proper 
governmental authority. 
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4. Where excavation is being performed in primary streets or highways, one lane in each 
direction shall be kept open to traffic at all times unless otherwise provided or shown. 

5. Provide toe boards to retain excavated material if required by Owner or agency having 
jurisdiction over the street or highway. 

6. Keep fire hydrants on or adjacent to the Work accessible to fire-fighting equipment at all 
times. 

7. Make temporary provisions to assure the use of sidewalks and proper functioning of 
gutters, sewer inlets, and other drainage facilities. 

C. Street Closure:  If closure of any street is required during construction, make formal 
application for street closure to authority having jurisdiction at least 30 days prior to the 
required street closure in order to determine necessary sign and detour requirements. 

1.03 ACCESS ROADS 

A. Provide access roads that may be required as approved by Owner. 

B. Keep roads clean of construction spillage and debris at all times. 

C. Repair damages caused to roads or adjacent property by Contract related construction 
vehicles by replacing damaged pavement, landscaping, concrete and other adjacent property 
to match new or existing construction. 

D. Locate access roads, drives, walks and parking facilities to provide uninterrupted access to 
construction offices, mobilization, work and storage areas, and other areas required for 
execution of the Contract. 

E. Use, maintain, and repair local public roads in strict conformance with local and state codes, 
regulations and ordinances at no expense to Owner. 

1.04 CONSTRUCTION PARKING 

A. Provide parking facilities adequate for the needs of project personnel, as approved by Owner. 

B. Maintain parking area for construction vehicles. 

1.05 CONTRACTOR'S WORK AND STORAGE AREA 

A. Make arrangements for offsite storage, staging, or shop areas which may be necessary for 
proper execution of the Work. 

PART 2  PRODUCTS  

 Not used. 
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PART 3  EXECUTION  

Not used. 

END OF SECTION 
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SECTION 01560 

TEMPORARY ENVIRONMENTAL CONTROLS 

PART 1  GENERAL 

1.01 SUMMARY 

A. Provide and maintain control over environmental conditions at the construction site and 
related areas under Contractor's control. 

B. Remove physical evidence of temporary facilities upon completion of the Work. 

C. Section includes: 

1. Dust Control. 

2. Water Control. 

3. Debris Control. 

4. Pollution Control. 

5. Explosives and Blasting. 

6. Barriers. 

7. Protection of Installed Work. 

8. Security. 

9. Chemicals.  

PART 2  PRODUCTS  

Not used. 

PART 3  EXECUTION 

3.01 DUST CONTROL 

A. Provide positive methods and application of dust control materials as necessary to minimize 
dust from construction operations. 

B. Provide positive means to prevent airborne dust from disbursing into the atmosphere.  See 
Article 3.05, this section. 
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3.02 WATER CONTROL 

A. Control surface water and prevent damage to the Project, the site, and adjoining properties. 

B. Furnish, place, and maintain supports and shoring required for the sides of the excavations. 

C. Properly dispose of onsite storm drainage water and divert offsite drainage to prevent 
flooding, erosion, or other damage to any portion of the site or to adjoining areas. 

3.03 DEBRIS CONTROL 

A. Keep all areas under Contractor's control free from extraneous debris; at all times keep work 
area in a neat, clean, and safe condition. 

B. Initiate and maintain a specific program to prevent accumulation of debris at the site, in 
storage and parking areas, and along access roads and haul routes, as follows: 

1. Provide containers for deposit of debris. 

2. Prohibit overloading of trucks to prevent spillage on access and haul routes. 

3. Perform periodic inspections to enforce these requirements. 

C. Schedule periodic collection and disposal of debris and provide additional collection and 
disposal of debris whenever the periodic schedule is inadequate to prevent accumulation. 

D. If Contractor fails to clean up as provided in Construction Documents, Owner may do so and 
cost thereof will be charged to Contractor. 

3.04 POLLUTION CONTROL 

A. Prevent contamination of soil, water or atmosphere by the discharge of noxious substances 
from construction operations, including equipment personnel and emergency measures 
required to contain any spillage, and to remove contaminated soils or liquids. 

1. After obtaining proper approvals, excavate and dispose of contaminated earth offsite, and 
replace with suitable compacted fill and topsoil. 

B. Take special precautions to prevent harmful substances from entering public waters. 

1. Prevent disposal of wastes, effluents, chemicals or other substances adjacent to washes, 
or in sanitary or storm sewers. 

C. Control atmospheric pollutants to prevent toxic concentrations of chemicals, and to prevent 
harmful dispersal of pollutants into the atmosphere. 

D. This project is located in Nye County, Nevada. 

1. Contact the State Health Bureau (Air Pollution Control Division) regarding special 
considerations concerning air quality requirements in Nye County. 
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2. Compliance with all rules, regulations, special stipulations and laws pertaining to air 
quality shall be Contractor's responsibility and the cost thereof shall be considered in the 
Contract lump sum price. 

E. Applications for Operating Permits and for Authority to Construct facilities for extracting and 
processing of onsite materials shall be the Contractor's responsibility. 

3.05 EXPLOSIVES AND BLASTING 

A. The use of explosives on the Work will not be permitted. 

3.06 BARRIERS 

A. Provide barriers to prevent unauthorized entry to construction areas and to protect existing 
facilities and adjacent properties from damage from construction operations. 

B. Provide protection for plant life designated to remain.  Replace damaged plant life. 

C. Protect non-owned vehicular traffic, stored materials, site and structures from damage. 

3.07 PROTECTION OF INSTALLED WORK 

A. Protect installed Work and provide special protection where specified in individual 
specification sections. 

B. Provide temporary and removable protection for installed Work Control activity in immediate 
work area to prevent damage. 

C. Prohibit traffic from landscaped areas. 

3.08 SECURITY 

A. Protect work, existing premises, and Owner operations from theft, vandalism, and 
unauthorized entry. 

B. Initiate security program in coordination with Owner's existing security system upon receipt 
of notice to proceed. 

3.09 CHEMICALS 

A. All chemicals used during project construction or furnished for project operation (i.e., 
defoliant, soil sterilant, herbicide, pesticide, disinfectant, polymer, reactant or of other 
classification) shall show approval of either the U.S. Environmental Protection Agency or the 
U.S. Department of Agriculture. 

1. Use of chemicals and disposal of residues shall be in strict accordance with the printed 
instructions of the manufacturer. 

END OF SECTION 
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SECTION 01600 

MATERIALS AND EQUIPMENT 

PART 1  GENERAL 

1.01 DEFINITIONS 

A. The word "Products" is defined to include purchased items for incorporation into the Work, 
regardless of whether specifically purchased for the project or taken from Contractor's stock 
of previously purchased products. 

B. The word “Materials” is defined as products which must be substantially cut, shaped, worked, 
mixed, finished, refined, or otherwise fabricated, processed, installed, or applied to form units 
of work. 

C. The word “Equipment” is defined as products with operational parts, regardless of whether 
motorized or manually operated, and particularly including products with service connections 
(wiring, piping, and other like items). 

D. Definitions in this Article are not intended to negate the meaning of other terms used in 
Construction Documents, including “specialties,” “Systems,” “Structure,” “accessories,” 
“special construction,” and similar terms, which are self- explanatory and have recognized 
meanings in the construction industry. 

1.02 QUALITY ASSURANCE 

A. Source limitations:  To the greatest extent possible for each unit of work, provide products, 
materials or equipment of a singular generic kind from a single source. 

B. Compatibility of Options: 

1. Where more than one choice is available as options for Contractor's selection of a 
product, material, or equipment, select an option which is compatible with other products, 
materials, or equipment already selected. 

2. Compatibility is a basic general requirement of product/material selections. 

C. Do not use materials and equipment removed from existing premises, except as specifically 
permitted by the Construction Documents. 

D. Provide interchangeable components of the same manufacturer, for similar components. 

1.03 PRODUCT DELIVERY-STORAGE-HANDLING 

A. Deliver, handle, and store products in accordance with supplier's written recommendations 
and by methods and means which will prevent damage, deterioration, and loss, including 
theft. 
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1. Control delivery schedules to minimize long- term storage of products at site and 
overcrowding of construction spaces. 

2. Provide delivery/installation coordination to ensure minimum holding or storage times 
for products recognized to be flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other sources of loss. 

1.04 TRANSPORTATION AND HANDLING 

A. Transport products to avoid product damage and delivery in undamaged condition in 
supplier's unopened containers or packing, dry. 

B. Provide equipment and personnel to handle products, materials, and equipment, including 
those provided by Owner, to prevent soiling and damage. 

1.05 STORAGE AND PROTECTION 

A. Store products in accordance with suppliers written instructions, with seals and labels intact 
and legible. 

1. Store sensitive products in weather- tight enclosures. 

2. Maintain temperature and humidity ranges within tolerances required by supplier's 
written instructions. 

B. For exterior storage or fabricated products, place on sloped supports above ground. 

1. Cover products subject to deterioration with impervious sheet covering. 

2. Provide ventilation to avoid condensation. 

C. Store loose granular materials on solid surfaces in a well-drained area and prevent from 
mixing with foreign matter. 

D. Arrange storage to provide access for inspection.  Periodically inspect products to assure that 
products are undamaged and maintained under required conditions. 

E. Arrange storage to provide access for maintenance of stored items. 

1.06 MAINTENANCE OF STORAGE 

A. Periodically inspect stored products on scheduled basis.  Maintain a log of inspections and 
make log available to Owner on request. 

B. Verify that storage facilities comply with supplier's product storage requirements. 

C. Verify that supplier required environmental conditions are maintained continually. 

D. Verify that surfaces of products exposed to elements are not adversely affected and that 
weathering of finishes is acceptable under requirements of Construction Documents. 
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PART 2  PRODUCTS   

 Not used. 

PART 3  EXECUTION 

 Not used. 

END OF SECTION 
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SECTION 01630 

PRODUCT OPTIONS AND SUBSTITUTIONS 

PART 1  GENERAL 

1.01 REQUIREMENTS INCLUDED 

A. Contractor's selection of products. 

B. Requests for substitution of products. 

1.02 SELECTION OF PRODUCTS 

A. Base bid on products, materials, or systems specified to establish the standard of quality 
required and to provide a uniform basis for evaluating bids. 

B. Products Specified by Naming Only One Manufacturer: 

1. Include that manufacturer in base bid. 

C. Products Specified by Naming One or More Manufacturers: 

1. Include first one named in base bid unless a particular section states that any 
manufacturers listed in that Section may be used in base bid. 

D. When product or manufacturer's names are not specified, provide products, materials, or 
systems in accordance with performance requirements and install in accordance with material 
manufacturer's recommendations. 

E. "Or Equal": 

1. Where phrases "or equal" or "or approved equal" occur in Construction Documents, do 
not assume that the products, materials, or system will be approved as equal (even if 
approved for use on previous projects) until the item has been specifically approved for 
this work by Engineer. 

2. Decision of Engineer shall be final. 

1.03 LIMITATIONS ON SUBSTITUTIONS 

A. Substitutions will be considered only when listed on the form provided at the end of this 
Section (Substitution Request Form). 

B. Only proposed substitutions of Successful Bidder will be reviewed, providing the following 
procedures have been adhered to: 

1. List on Substitution Request Form as specified in Paragraph A. 
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2. Completely execute Substitution Request Form for each product with substantiating data 
attached, and signed by authorized representative of Contractor.  Submit in quadruplicate. 

3. Deliver requests to Engineer's office within seven calendar days from date of Notice of 
Award.  Late submittals will not be reviewed. 

C. Subsequent requests will be considered in case of product unavailability. 

1. Submit a letter to this effect written by the manufacturer accompanied by the completed 
Substitution Request Form.  If, in the opinion of the Engineer, any product specified: 

a. Cannot be delivered during progress of Work. 

b. Will no longer be available during progress of Work, or 

c. If quality of material, as specified, no longer meets Specifications, Engineer will 
specify a substitute.  The material cost differential (credit or extra) between the 
specified material and the "substitute" will be reflected in a Change Order to 
Contractor. 

d. Request for subsequent substitutions may be submitted no later than 30 days after 
Notice to Proceed is issued. 

D. Substitutions will not be considered when indicated on shop drawings or product data 
submittals, when requested directly by subcontractor or supplier, or when acceptance will 
require substantial revisions of Construction Documents. 

E. Substitute products shall not be ordered or installed without written acceptance. 

F. Only one request for substitution for each specified product will be considered.  When 
substitution is not accepted, provide specified product. 

G. Approval, or rejection, of a request for a Substitution will be based on Engineer's opinion, 
with concurrence by Owner, as to adaptability, durability, quality, aesthetics, and Contract 
Amount change, when compared to the specified or noted items. 

1.04 REQUESTS FOR SUBSTITUTIONS 

A. Identify product by specification section and article numbers.  Provide manufacturer's name 
and address, trade name of product, and model or catalog number.  List fabricators and 
suppliers as appropriate. 

B. Attach product data as specified in Section 01300. 

C. List similar projects using product, dates of installation, and names of Engineers and Owners. 

D. Give itemized comparison of proposed substitution with specified product, listing variations. 

E. Give quality and performance comparison between proposed substitution and the specified 
product. 
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F. Give cost data comparing proposed substitution with specified product, and amount of net 
change to Contract Amount. 

G. List availability of maintenance services and replacement materials. 

H. State effect of substitution on construction schedule, and changes required in other work or 
products. 

1.05 CONTRACTOR REPRESENTATION 

A. Request for substitution constitutes a representation that Contractor has investigated proposed 
product and has determined that it is equal to or superior in all respects to specified product.  
In addition, Contractor: 

1. Will provide same warranty for substitution as for specified product. 

2. Will coordinate installation of accepted substitute, making such changes as may be 
required for Work to be complete in all respects. 

3. Certifies that cost data presented is complete and includes all related costs under this 
Contract. 

4. Waives claims for additional costs related to substitution which may later become 
apparent. 

1.06 SUBMITTAL PROCEDURES 

A. Submit four copies of request for substitution. 

B. After award of Contract, Engineer will notify Contractor, in writing, of status of requested 
substitutions with 10 days. 

C. For accepted products, submit shop drawings, product data and samples under provisions of 
Section 01300. 

PART 2  PRODUCTS 

Not used. 

PART 3  EXECUTION 

Not used. 

END OF SECTION 
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SUBSTITUTION REQUEST FORM 

DATE:___________________ PROJECT TITLE:_____________________ 

PROJECT NUMBER:_________ LOCATION:________________________ 

NAME AND ADDRESS OF CONTRACTOR: 

SUBMITTED FOR REVIEW TO: 

GENTLEMEN: 

PLEASE CONSIDER FOR APPROVAL THE FOLLOWING PRODUCT OR SYSTEM AS AN 
"APPROVED EQUAL" SUBSTITUTION IN ACCORDANCE WITH THE PROVISIONS OF THE 
CONTRACT DOCUMENTS. 

* * * * * 

NAME AND DESCRIPTION OF SPECIFIED PRODUCT OR SYSTEM: 

SPECIFICATION DIVISION_________ SECTION ____________ PAGE(S)____________ 

 DRAWINGS NO(S).__________     DETAIL OR SECTION NO(S)___________________ 

NAME AND DESCRIPTION OF SUBMITTAL FOR SUBSTITUTION: 

NAME, ADDRESS, AND TELEPHONE NUMBER OF MANUFACTURER: 
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NAME, ADDRESS AND TELEPHONE NUMBER OF VENDOR: 

* * * * * 

REASON(S) FOR NOT GIVING PRIORITY TO SPECIFIED ITEM: 

1. SUBSTITUTION AFFECTS OTHER MATERIALS OR SYSTEMS: 
____YES ____NO 

2. SUBSTITUTION REQUIRES DIMENSIONAL REVISION OR REDESIGN OF 
STRUCTURE: ____YES ____NO 

(If YES, for 1 and/or 2 above, attach complete data) 

3. SAVING OR CREDIT TO OWNER FOR ACCEPTING SUBSTITUTE (even dollar) 

$___________     (In words: ___________________________dollars) 

4. ATTACH DATA FURNISHED FOR EVALUATION OF SUBSTITUTION: 

____CATALOG, ____DRAWINGS, ____SAMPLES, ____TESTS, ____REPORTS 

____OTHER. 

5. MANUFACTURER'S GUARANTEES OF THE SUBSTITUTE VS SPECIFIED ITEM IS: 
____SAME ____DIFFERENT (Explain on Attachment) 

THE UNDERSIGNED HEREBY CERTIFIES THAT THIS SUBSTITUTION HAS BEEN FULLY 
CHECKED AND COORDINATED WITH THE CONTRACT DOCUMENTS. 

CONTRACTOR:____________________ BY:_____________________________ 

ADDRESS:________________________ TITLE:__________________________ 

      ________________________ PHONE: (     )_____________________ 

_______           ACCEPTED _______ACCEPTED AS NOTED  ________NOT ACCEPTED 

_______RECEIVED TOO LATE DATE RECEIVED:_______________ 

DATE OF ACTION:__________ BY:_____________________________ 
FOR ENGINEER OF RECORD 
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SECTION 01710 

CLEANING 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Cleaning during progress of the Work and at completion of the Work, as required by 
conditions of the Contract. 

1.02 DISPOSAL REQUIREMENTS 

A. Conduct cleaning and disposal operations to comply with codes, ordinances, regulations, and 
anti-pollution laws. 

1.03 CLEANING DURING CONSTRUCTION 

A. Contractor shall be responsible for Contractor’s own waste, debris and cleanup on a regular 
basis and for maintaining a clean environment 

B. After due notice, Owner will clean up areas of Contractor’s work not cleaned up and will 
charge Contractor the cost thereof, which charge will be deducted from payments due or to 
become due Contractor. 

C. Remove waste materials, debris and rubbish from the site periodically and dispose of it at 
legal disposal areas away from the site. 

D. Notwithstanding the conditions stated above, the Contractor shall be solely responsible for 
the collection and removal of all hazardous material. 

E. Contractor shall execute periodic cleaning to keep the Work, the site and adjacent properties 
free from accumulations of waste materials, rubbish and wind blown debris, resulting from 
Construction operations under Contractor’s control. 

F. Should the Work involve flammable or combustible liquids, Contractor shall be responsible 
for removing and disposing of same from project site. 

1.04 FINAL CLEANING 

A. Immediately prior to the inspection for substantial completion of the Work, the Contractor 
shall: 

1. Remove Contractor’s waste materials and rubbish from the site. 

2. Remove all bafflers and other protective devices. 

3. Thoroughly clean site to leave it in a rake clean condition, ready for use by Owner. 

GBWC_2024 IRP_Volume 15, Page 275



Proj. 152-0359/4-28-16 01710 - 2 Cleaning

B. Immediately prior to the final inspection for completion of the project, Contractor shall: 

1. Execute final cleaning prior to final inspection. 

2. Prior to final completion, conduct an inspection of all work areas to verify that the entire 
work is clean. 

3. Maintain work in a clean condition until the Owner determines the Work and the Project 
are complete. 

4. Promptly remove from the vicinity of the completed work, all rubbish, unused materials, 
concrete forms, construction equipment, and temporary structures and facilities used 
during construction. 

C. Final acceptance of the Work by Owner will be withheld until Contractor has satisfactorily 
complied with the foregoing requirements for final cleanup of the Project site. 

PART 2  PRODUCTS  

Not Used. 

PART 3  EXECUTION  

Not Used. 

END OF SECTION 
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SECTION 01730 

OPERATION AND MAINTENANCE DATA 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. Compile product data and related information appropriate for Owner's maintenance and 
operation of products furnished under the Contract 

B. Prepare operation and maintenance data as specified in this section and as referenced in other 
pertinent sections. 

C. Instruct Owner's personnel in the maintenance of products and in the operation of equipment 
and systems. 

D. Deliver all transmittals to The Owner. 

E. Use two copies of the Exhibit A at the end of this section to transmit each Operation and 
Maintenance Manual submittal. 

1.02 SUBMITTALS 

A. Prepare data in the form of an instructional manual for use by Owner’s personnel. 

B. Electronic and Paper Format required. Electronic format in PDF to match Paper Format. 

C. Paper Format: 

1. Size: 8-1/2-inch by 11-inch. 

2. Paper 20 lb. minimum, white, for typed pages. 

3. Text: Manufacturer's printed data, or neatly typewritten. 

4. Drawings. 

a. Provide reinforced punched binder tab, bind in with text. 
b. Reduced to 6-1/2-inch by 11-inch or 11-inch by 17-inch and folded to 6-1/2-inch by 

11-inch. 
c. Where reduction is impractical, folded and placed in 6-1/2-inch by 11-inch envelopes 

bound in text. 
d. Suitably identified on drawings and envelopes. 

5. Provide fly-leaf for each separate product, or each piece of operating equipment. 

a. Provide typed description of product, and major component parts of equipment. 
b. Provide indexed tabs. 

6. Cover: Identify each volume with typed or printed title “OPERATION AND 
MAINTENANCE INSTRUCTIONS.”  List: 
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a. Title of Project. 
b. Identity of separate structure as applicable. 
c. Identity of general subject matter covered in manual. 

7. As much as possible, assemble and bind material in the same order as specified. 

D. Binders: 

1. Preliminary manuals: Heavy paper covers. 

2. Final manuals: Commercial quality substantial, permanent, 3-ring or 3-post binder with 
durable, cleanable plastic covers. 

1.03 QUALITY ASSURANCE 

A. Preparation of data shall be done by personnel: 

1. Trained and experienced in maintenance and operation of the described products. 

2. Completely familiar with requirements of this section. 

3. Skilled as a technical writer to the extent required to communicate essential data. 

4. Skilled as a draftsman competent to prepare required drawings. 

B. Manuals for equipment and systems shall be prepared by the equipment manufacturer or 
system supplier. 

1.04 CONTENT OF MANUALS 

A. Neatly typewritten table of contents for each volume, arranged in a systematic order: 

1. Contractor, name of responsible principal, address and telephone number. 

2. A list of each product required to be included, indexed to the content of the volume. 

3. List, with each product, the name, address and telephone number of: 

a. Subcontractor or installer. 
b. Maintenance contractor, as appropriate. 
c. Identify the area of responsibility of each. 
d. Local source of supply for parts and replacement. 

4. Identify each product by product name and other identifying symbols as set forth in 
Contract Documents. 

B. Product Data: 

1. Include only those sheets, which are pertinent to the specific product. 
2. Annotate each sheet to: 
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a. Clearly identify the specific product or part installed. 
b. Clearly identify the data applicable to the installation. 
c. Delete references to inapplicable information. 

C. Drawings: 

1. Supplement product data with drawings as necessary to clearly illustrate: 

a. Relations of component parts of equipment and systems. 

2. Coordinate drawings with information in Project Record Documents to assure correct 
illustration of completed installation. 

3. Do not use Project Record Documents as maintenance drawings. 

D. Written text, as required to supplement product data for the particular installation. 

1. Organize in a consistent format under separate headings for different procedures. 

2. Provide a logical sequence of instructions for each procedure. 

E. Copy of each Warranty, Bond and Service Contract Issued. 

1. Provide information sheet for Owner's personnel, give: 

a. Proper procedures in the event of failure. 
b. Instances, which might affect the validity of warranties or bonds. 

F. Completed Maintenance Record Data on Form Exhibit B. 

1.05 MANUALS FOR EQUIPMENT AND SYSTEMS 

A. Provide an operation and maintenance manual for each item of equipment or system listed in 
the schedule of manuals in the quantity listed in the submittal schedule. 

B. Content, for each unit of equipment and system, as appropriate. 

1. Description of unit and component parts. 

a. Function, normal operating characteristics, and limiting conditions. 
b. Engineering data and tests. 
c. Complete nomenclature and commercial number of all replaceable parts. 

2. Operating procedures. 

a. Start-up, break-in, routine and normal operating instructions. 
b. Regulation, control, stopping, shutdown and emergency instructions. 
c. Summer and winter operating instructions, as applicable. 
d. Special operating instructions. 

3. Maintenance procedures. 
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a. Routing operations. 
b. Guide to "trouble-shooting." 
c. Disassembly, repair and reassembly.  
d. Alignment adjusting and checking. 

4. Servicing and lubricating schedule. 

a. Use of lubricants required. 

5. Manufacturer's printed operating and maintenance instructions. 

6. Description of sequence of operation by control manufacturer. 

7. Original manufacturer's parts list, illustrations, assembly drawings and diagrams required 
for maintenance. 

a. Predicted life of parts subject to wear. 
b. Items recommended to be stocked as spare parts. 

8. Each contractor's coordination drawings. 

a. As-installed color-coded piping diagrams. 

9. Charts of valve tag numbers, with the location and function of each valve. 

10. List of original manufacturer's spare parts, manufacturer's current prices, and 
recommended quantities to be maintained in storage. 

11. Other data as required under pertinent sections of specifications. 

C. Prepare and include additional data when the need for such data becomes apparent during 
instruction of Owner's personnel. 

D. Additional Requirements for Operating and Maintenance are given in the detailed equipment 
specifications. 

1.06 SUBMITTAL SCHEDULE 

A. Manuals for Equipment and Systems: 

1. Submit three preliminary copies prior to the date of shipment of the equipment or system. 

a. The Owner will review. 
b. If acceptable, one copy will be returned to Contractor, one copy sent to Resident 

Project Representative and one copy retained in Owner’s File. 
c. If unacceptable, two copies will be returned to Contractor with Owner’s comments 

for revision and one copy retained in Owner’s file.  Resubmit three revised 
preliminary copies for Owner’s review. 

d. No partial payments will be made for equipment and systems on hand or installed 
until preliminary manuals are submitted. 

2. Submit six final copies no less than 30 days prior to putting the equipment or system in 
service.  If final manuals differ from accepted preliminary manuals, submit two copies of 
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any necessary supplemental material, with instructions for insertion, for conforming 
Owner’s and resident Project Representative's copies of preliminary manuals to final 
manuals. 

a. The Owner will compare with accepted preliminary manual. 
b. If identical, or otherwise acceptable, Contractor will be so notified.  One copy will be 

transmitted to Owner, five copies will be held for later transmittal to the Owner. 
c. If not acceptable, all six copies will be returned to Contractor for revision or retained 

by the Owner and the necessary revision data requested from Contractor, at the 
Owner’s option. 

d. No portion of the Work is substantially complete until final equipment and system 
manuals relating to that portion of the Work are accepted by The Owner. 

e. Submit eight copies of any revisions found desirable during instruction of Owner's 
personnel, with instructions for insertion, for revising the Owner’s and Resident 
Project Representatives copies of manual. 

1.07 INSTRUCTION OF OWNER’S PERSONNEL 

A. Prior to final inspection or acceptance, fully instruct the Owner's designated operating and 
maintenance personnel in the start-up, operation, adjustment and maintenance of all products, 
equipment and Systems. 

B. Operation and Maintenance Manual shall constitute the basis of instruction: 

1. Review contents of manual with personnel in full detail to explain all aspects of 
operations and maintenance. 

C. Additional requirements for specialized instruction of Owner’s personnel are given in the 
detailed equipment specifications. 

1.08 SCHEDULES 

A. Equipment and Systems Operation and Maintenance Manuals shall be prepared for each of 
the following. 

         Specification Type of Equipment 
Section        or System 
02670         Valves (including motor-operators) 
15120  Pressure Transmitter 
15121  Pressure Reducing/Sustaining Valve 
15122  Magnetic Flowmeter 
15430  Backflow Preventers 
15431  Agricultural Sprinkler Irrigation Systems 

END OF SECTION 
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EXHIBIT "A" 

O & M MANUAL. TRANSMITTAL NO.______  Date Received: ________________  
Checked By:________________  

Log Page:________________  

Project:__________________________________________________________________________ 
Location:_________________________________________________________________________ 
Contractor: ___________________________________ Engineer:_____________________________  

Date Transmitted:___________________ Specification Division: _________________________ 
Number  Drawing or 
Copies  Description of Item   Manufacturer  Data Number 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
Remarks:_________________________________________________________________________ 
________________________________________________________________________________ 

This Operation and Maintenance Manual submittal is deficient in the following areas: 

_ Equipment Record Sheets  
_ Organization (index & tabbing) _ Schematics 
_ Assembly, Disassembly,     Specific to Installation 
     Installation, Alignment,     Outline, Cross Section & 
     Adjustment & Checkout                  Assembly 
     Instruction  _ Test Date 
_ Operating Instruction  _ Tag or Equipment 
_ Lubrication & Maintenance        Identification Numbers 
    Instructions  _Others - See Remarks 
_Troubleshooting Guide 
_ Parts List & Ordering 
    Instructions 

Remarks: 
     _ Acceptable (provide five additional paper copies) 
     _ Not Acceptable - resubmit 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

By: __________________________________ 
Date: __________________________________ 

DISTRIBUTION: CONTRACTOR ( ) PROJECT FILE ( )  FIELD ( )  OWNER ( )SECTION 
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SECTION 01740 

WARRANTIES  

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Contractor's One Year warranty. 

B. Product and Service Warranties. 

C. Preparation and submittal. 

D. Time and schedule of submittals. 

1.02 CONTRACTOR'S ONE YEAR WARRANTY 

A. Unless otherwise provided, materials and equipment incorporated into Work shall be new 
and, where not specified, of the most suitable grade of the respective kinds, for the intended 
use, and workmanship shall be in accordance with construction practices acceptable to 
Owner. 

B. Unless otherwise provided, warrant equipment, materials, and labor furnished or performed 
under this Contract against defects in design, materials and workmanship (unless furnished by 
Owner), for a period of twelve months (unless longer guarantees or warranties are provided 
for elsewhere in Construction Documents in which case the longer guarantees or warranties 
shall prevail) after final acceptance, regardless of whether furnished or performed by 
Contractor or subcontractors of any tier. 

1. Upon receipt of written notice form Owner of any defect in equipment, materials, or labor 
during the applicable warranty period, due to defective design, materials or workmanship, 
the affected items or parts thereof shall be redesigned, repaired or replaced by Contractor 
at a time acceptable to Owner. 

C. Perform tests Owner may require to verify that redesign, repairs and replacements comply 
with requirements of Contract. 

1. Costs incidental to such redesign, repair, replacement and testing, including the removal, 
necessary to gain access, shall be borne by Contractor. 

D. Warrant redesigned, repaired or replaced work against defective design, materials and 
workmanship for a period of twelve months from and after date of acceptance thereof. 

1. Should Contractor fail to promptly make the necessary redesign. repair, replacement and 
test, Owner may perform or cause to be performed the same at Contractor's expense. 

2. Contractor and its surety or sureties shall be liable for the satisfaction and run 
performance of the warranties as set forth herein. 
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1.03 PRODUCT AND SERVICE WARRANTIES 

A. Warrant to Owner: 

1. That materials and equipment furnished will be of good quality and new unless otherwise 
required or permitted by Construction Document. 

2. That Work will be free from defect not inherent in the quality required or permitted. 

3. That Work will conform with all requirements of the Construction Documents. 

B. Work not conforming to requirement, including substitutions not properly approved and 
authorized, may be considered defective. 

C. Contractor's warranty excludes remedy for damage or defect caused by abuse, modifications 
not executed by the Contractor, improper or insufficient maintenance, improper operation, or 
normal wear and tear under normal usage. 

D. If required by Owner, furnish satisfactory evidence as to the kind and quality of materials and 
equipment. 

PART 2  PRODUCTS  

Not Used 

PART 3  EXECUTION 

3.01 FORM OF SUBMITTALS 

A. Bind in commercial quality 6-1/2 x 11-inch three D side ring binders with durable plastic 
covers. 

B. Cover: identify each binder with typed or printed title WARRANTIES, with title of Project; 
name, address and telephone number of Contractor and equipment supplier; and name of 
responsible company principal. 

C. Table of Contents:  Neatly typed, in sequence of Table of Contents of Project Manual, 
identifying each item with number and title of specification section in which specified, and 
name of Product or work item. 

D. Separate each warranty of bond with index tab sheets keyed to the Table of Contents listing. 

1. Provide full information, using separate typed sheets as necessary. 

2. List Subcontractor, supplier, and manufacturer, with name, address, and telephone 
number of responsible principal. 
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3.02 PREPARATION OF SUBMITTALS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors. 
manufacturers, and suppliers within 10 days after completion of the applicable item of work. 

1. Except for items put into use with Owner's permission, leave date of beginning of time of 
warranty until the Date of Substantial completion is determined. 

B. Verify that documents are in proper form, contain run information, and are notarized. 

C. Co-execute submittals when required. 

D. Retain warranties and bonds until time specified for submittal. 

3.03 TIME OF SUBMITTALS 

A. For equipment or component parts of equipment put into service during construction with 
Owner's permission, submit documents within ten days after acceptance. 

B. Make other submittals within 10 days after Date of Substantial Completion, prior to final 
Application for Payment. 

C. For items of Work for which acceptance is delayed beyond Date of Substantial Completion, 
submit within ten days after acceptance, listing the date of acceptance as the beginning of the 
warranty period. 

3.04 WARRANTIES 

A. Provide duplicate notarized copies. 

B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and 
manufacturers. 

C. Submit prior to final Application for Payment. 

D. For items of Work delayed beyond date of Substantial Completion, provide updated submittal 
within 10 days after acceptance, listing date of acceptance as start of warranty period. 

END OF SECTION 
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SECTION 02200 

EARTHWORK 

PART 1  GENERAL 

1.01 SUMMARY 

A. Furnish all labor, equipment, materials and services for the performance of all earthwork 
required for completion of all Work specified. 

B. Such earthwork shall include, but not be limited to, the loosening, removing, loading, 
transporting, depositing, and compacting in its final location of all materials wet and dry, as 
required for the purposes of completing the Work, which shall include, but not be limited to: 

1. The finishing, placing, and removing of sheeting and bracing necessary to safely support 
the sides of all excavation. 

2. All pumping, ditching, draining, and other required measures for the removal or 
exclusion of water from the excavation. 

3. The supporting of structures above and below the ground. 

4. All backfilling around structures and all backfilling of trenches and pits. 

5. The disposal of excess excavated materials. 

6. Borrow of materials to make up deficiencies for embankment and other fills. 

7. All other incidental earthwork, all in accordance with the requirements of the 
Construction  

8. Documents. 

1.02 REFERENCES 

A. Terms "Standard Specifications" refers to “Standard Specifications for Public Works 
Construction”,  Nye County Area, Nevada, (Orange Book), as currently in effect except that 
contractual, measurement, and payment provisions do not apply. 

1. Applicable sections of the Standard Specifications are: 

a. Structure Backfill 

b. Trench Excavation and Backfill 

c. Aggregate Base 

B. American Society for Testing Materials (ASTM) Standards, most recent editions. 
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1. ASTM D 422 Method for Particle-Size Analysis of soils. 

2. ASTM D 1556 Test Method for Density of Soil in Place by the Sand-Cone Method. 

3. ASTM D 1557 Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 10-lb. (4.5-kg) Rammer and 18-in. (457-mm) Drop. 

4. ASTM D 1633 Test Method for Compressive Strength of Molded Soil-Cement 
Cylinders. 

5. ASTM D 2167 Test Method for Density of Soil in Place by the Rubber Balloon Method. 

6. ASTM D 2419 Test Method for Sand Equivalent Value of Soils and Fine Aggregate. 

7. ASTM D 2487 classification of Soils for Engineering Purposes. 

8. ASTM D 2901 Test Method for Cement Content of Freshly-Mixed Soil-Cement. 

9. ASTM D 2922  Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth). 

10. ASTM D 4253 Test Methods for Maximum Index Density of Soils Using A Vibratory 
Table. 

11. ASTM D 4254  Test Methods for Minimum Index Density of Soils and Calculation of 
Relative Density. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Granular Backfill as specified in the Orange Book, Latest Edition. 

B. Type 2 Aggregate Base as specified in Orange Book, Latest Edition. 

C. Selected Backfill as specified in Orange Book, Latest Edition. 

D. Slurry Cement Backfill as specified in Orange Book, Latest Edition. 

E. Drain Rock and Pea Gravel as specified in Orange Book, Latest Edition. 

F. Soluble sulfate content shall be less than 0.3 percent by dry soil weight for all backfill 
materials. 

G. Imported material shall comply with select backfill as specified in.  Imported fill from off-site 
areas shall be approved by a Geotechnical Engineer prior to placement. 

PART 3  EXECUTION 
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3.01 PREPARATION 

A. Inspect and check site of excavation for correct alignment. 

B. Check location of concrete structures, curb and gutters and valley gutters, if any. 

3.02 EXCAVATION 

A. Excavate pipeline location to true lines and grades as shown. Over excavate in areas under 
concrete structures as shown. 

B. Contractor may tunnel or bore under existing concrete curb and gutter and valley gutters, if 
adequate support is provided to ensure the long term integrity of the gutters. If damaged, 
replace a minimum of 10 linear feet of damaged curb and gutter and valley gutters. 

C. Excavate to pads, footings, road subgrade, ditches, slopes and other facilities to true lines and 
grades as shown.   

D. Excavation within building areas shall extend a minimum of 2 feet below the deepest footing 
and extend 5 feet beyond outer edges of exterior footing.  Exposed soil should then be 
scarified minimum 8-inches and compacted to 90% RC per ASTM D1557. 

E. Trenches deeper than 5 feet shall incorporate shoring or be laid in accordance with OSHA 
requirements. 

F. Excess excavated material and excavated material unsuitable for backfill, as determined by 
Engineer, shall be removed from the site of the work and disposed of by the Contractor at his 
own expense, at offsite locations to be approved by the Engineer. 

G. Engineer will approve such locations only after the Contractor has made all arrangements for 
disposal of materials at the location and files with Engineer the written consent of the owner 
of the property upon which the Contractor intends to dispose of such material. 

H. The owner’s consent shall contain an acknowledgment of the type of materials to be disposed 
of on his/her property, and required preparation of the property prior to disposal thereon, and 
the manner in which material is to be disposed of on the property. 

I. Arrangements for disposal of excess materials shall be the responsibility of Contractor. 

3.03 EXPLOSIVES AND BLASTING 

A. Blasting will not be permitted. 

3.04 BACKFILLING 

A. Before pipe installation or structure construction, bedding or base shall be placed from 
bottom of excavation to designed elevation. 

1. The material shall be either Granular Backfill or Type 2 Aggregate Base. 
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2. Compact backfill to at least 90 percent maximum density per ASTM D 1557. 

B. After pipe has been installed or structure constructed, backfill around the pipe and up to 12 
inches above the top of the pipe with Granular Backfill. Backfill the remainder of the trench 
with cement slurry backfill, granular backfill, or select backfill, except that in paved areas the 
top 18 inches of trench shall be backfilled with Type 2 Aggregate Base backfill.  Compact to 
minimum 90%.  

C. Slurry Cement Backfill may be required (1) where the Contractor cannot propose another 
method acceptable to the Engineer for establishing a stable base under curb and gutter and 
valley gutters where areas have been excavated by tunneling or boring under existing curb 
and gutter or valley gutters; (2) where shown on the Drawings. 

D. No clay material and drain backfill, known locally as pea gravel, shall be used as backfill or 
embankment, except where groundwater conditions exist. 

E. Where compaction in excess of 90 percent of maximum density is required or for structural 
backfill the Contractor shall use mechanical compaction. 

3.05 FLOODING AND JETTING 

A. Flooding and Jetting will not be permitted. 

3.06 EMBANKMENT 

A. Where shown on the Drawings, use selected backfill material for constructing embankments 
to the dimensions and side slopes shown. 

B. Perform compaction in 8-inch layers by mechanical methods to 90 percent maximum density 
for all embankments except under pavements and buildings. 

C. For embankment areas under pavements or buildings, perform compaction in 8-inch layers by 
mechanical methods to 95 percent of maximum density. 

3.07 RESTORATION OF STREET SURFACING 

A. Replace all street surfacing, base and subgrade aggregate removed in connection with 
performing the Work in streets or rights-of-way pursuant with Nye County and the NDOT 
Permit requirements. 

3.08 FIELD TESTING 

A. Sampling and testing of backfill material shall be done by a testing laboratory acceptable to 
the Engineer and all material testing shall be performed under the responsible charge of a 
Registered Professional Engineer. 

1. All test data submitted shall unmistakably identify the name of the testing laboratory, the 
location of the source of stockpiled material, the date of the sampling, the date of the 
tests, and shall be signed by the Registered Professional Engineer in responsible charge. 
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2. All samples of the proposed backfill material shall be obtained directly at the source by 
the testing laboratory. 

3. Engineer may determine how many and from where the test samples shall be obtained. 

4. No test data for a proposed backfill material will be accepted by Engineer unless the 
proposed backfill material has been sampled and tested within one year from the date of 
submittal. 

5. All test data required herein shall be provided at the sole cost and expense of the 
Contractor. 

B. Allot sufficient time during construction operations for the performance of any control testing 
deemed necessary by the Engineer. 

1. Permit Engineer to make field density tests of any compacted backfill layer prior to 
placing additional backfill material. 

2. Any layer, or portion thereof, that does not meet density requirements shall be reworked 
and re-compacted until it does meet the specified density requirements. 

C. Tests made by Engineer for verifying compliance with backfill density requirements shall 
constitute the ultimate authority as to the acceptability of the backfill density.  Contractor is 
not precluded from making or having made soil tests for his own information and 
satisfaction; however, except when specifically agreed to in writing by Engineer, tests made 
by Contractor or by any other party not authorized by Engineer shall not take precedence 
over test results obtained by Engineer. 

3.09 PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS 

A. Protect all trees, plants and lawns that are not specified or shown on the Drawings to be 
removed for the performance of the Work, from injury or damage resulting from the 
construction operations. 

B. Signs, trees, plants and lawns which are removed, injured or damaged by the Contractor's 
operations shall be replaced or restored to their former state, or better, at the Contractor's 
expense. 

END OF SECTION 
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SECTION 02225 

TRENCH EXCAVATION AND BACKFILL 

PART 1  GENERAL 

1.01 DESCRIPTION 

A. Description of Work 

The work covered by this Section includes the furnishing of all plant, labor, tools, equipment 

and materials and performing all operations in connection with the excavation, trenching, 

backfilling, moisture conditioning, and surface repair of all pipelines, accessories and lines 

connected thereto, complete including sheeting and shoring, dewatering, grading and cleanup 

and traffic control all in accordance with these Specifications and the applicable Drawings.  

Excavation for appurtenant structures such as manholes, inlets, transition structures, junction 

structures, vaults, valve boxes, catch basins, etc. shall be included in this Specification. 

B. Related Work Specified Elsewhere 

1. Earthwork…………………….Section 02200 

2. Sanitary Sewer Pipe……........Section 02401 

C. Definitions 

1. Trench – An excavation in which the depth is greater than the width of the bottom of the 

trench. 

2. Foundation – Material on which pipe bedding or structure is to be directly placed. 

3. Bedding – Granular material that surrounds pipe or structure.  Pipe bedding shall extend 

4” above the pipe. 

4. Maximum Density – The maximum density as determined by ASTM D1557 for the soil 

or aggregate under consideration. 

5. Backfill – Material from top of bedding to finish subgrade or finish grade. 

1.02 QUALITY ASSURANCE 

A. Provisions of Testing 

1. All testing for compaction will be provided by the Owner.  The Contractor shall be 

responsible for the cost of any retests required due to failed tests. 

B. Testing Methods 

1. ASTM C94, Standard Specification for Ready-Mixed Concrete 
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2. ASTM C117, Standard Test Method for Materials Finer than No. 200 Sieve by Washing. 

3. ASTM C131, Standard Test Method for Resistance to Degradation of Small Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 

4. ASTM C136, Standard Method for Sieve Analysis of Fine and Coarse Aggregate. 

5. ASTM D 1556 Test Method for Density of Soil in Place by the Sand-Cone Method. 

6. ASTM D 1557 Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures Using 10-lb. (4.5-kg) Rammer and 18-in. (457-mm) Drop. 

7. ASTM D2922, Density of Soil and Soil-Aggregate in Place by Nuclear Methods. 

8. ASTM D3017, Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 

Methods. 

1.03 FREQUENCY OF TESTING 

A. Maximum Dry Density and Optimum Moisture Content, ASTM 1557 

1. Request one test for each different class or type of material, and  

2. Request one test when previous test is suspect, due to subtle changes in the material, as 

determined by the Engineer. 

B. Density of Soil In-Place by Sand Cone or Nuclear Methods 

1. Request a minimum of one test per lift per 500 linear feet of trench. 

2. The Engineer may test more or less frequently as he deems appropriate 

1.04 TESTING TOLERANCES 

A. Percent Compaction. 

1. Not less than as specified on Plans or in these Specifications. 

B. Place Moisture Content as required to achieve minimum compaction requirements. 

C. Soft or Yielding Surfaces. 

1. Regardless of percent compaction obtained by test, areas that are soft and yield under the 

load of construction equipment (“pumping”) are to be removed and replaced at no 

additional cost. 

1.05 SUBMITTALS 

A. Test Results 
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1. Provide moisture-density corves and gradations for bedding material per ASTM D1557, 

ASTM C131 and ASTM C136. 

1.06 JOB CONDITIONS 

A. Soils Report 

1. The Owner is responsible for providing a soils report for this Project.  It is recommended 

that the Contractor carefully review this report prior to construction on the Project.  

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Unsuitable material not to be incorporated in the work include: 

1. Organic matter such as peat, mulch, organic silt or sod 

2. Expansive clays 

3. Material containing excessive moisture 

4. Poorly graded coarse material 

5. Rock or particle size in excess of 6 inches 

6. Material that will not achieve density and/or bearing requirements 

7. Construction debris such as broken concrete or asphalt concrete. 

B. Bedding 

1. Bedding shall be a graded material conforming to one of the following grading 

requirements: 

Class Sieve Size 

Percent by 

Weight 

Passing Sieve 

Class A # inch 

No. 4 

No. 50 

No. 100 

No. 200 

100 

90-100 

10-40 

3-20 

0-15 

Class B ½ inch 

No. 4 

No. 200 

100 

0-15 

0-3 

Class C 1 inch 

¾ inch 

100 

90-100 
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# inch 

No. 4 

No. 200 

10-55 

0-10 

0-2 

C. Class E Backfill. 

1. Class E Backfill shall be native excavated material or approved import material free from 

unsuitable materials defined herein. 

D. Portland Cement Concrete 

1. ASTM C94, 4,000 psi yield strength minimum. 

E. Foundation 

1. The Contractor may use any aggregate material that is free from unsuitable material for 

pipe foundation provided that a suitable foundation can be constructed with the material 

provided. 

F. Type 2 Class B Aggregate Base 

1. Type 2, Class B Aggregate Base shall conform to the following: 

a. ASTM C136 

Sieve Size Percent by Weight Passing Sieve 

1 inch 100 

¾ inch 90-100 

No. 4 35-65 

No. 16 15-40 

No. 200 2-10 

b. Plastic Limits according to ASTM D4318 

Percentage by Weight 

Passing #200 Sieve  

Plastic Limit of material finer than 

#40 Sieve 

0.1 to 3.0 15 

3.1 to 4.0 12 

4.1 to 5.0 9 

5.1 to 8.0 6 

8.1 to 11.0 4 

c. Other Requirements: 

1) Percentage of Wear, ASTM C131  43 Percent Max. 

2) Liquid Limit, ASTM D4318  35 Max. 
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3) Resistance “R” Value, Nev. T233  70 Min. 

PART 3  EXECUTION 

3.01 INSPECTION BY CONTRACTOR 

A. Verify all preliminary work including construction staking has been performed in accordance 

with the Plans and these Specifications. 

3.02 EXCAVATION 

A. General 

1. Perform all excavations of every description and of whatever substances encountered to 

the depths indicated on the Plans, including excavation ordered by the Owner of 

compacted fill for the purpose of performing tests.  Use open cut excavation methods 

unless otherwise shown on the Plans or approved by the Engineer.  Remove all loose 

material after excavation or compact to 90% maximum density prior to placing bedding. 

B. Trench Widths 

1. Excavate trenches for pipe to the dimensions indicated on the Plans. 

2. Maintain trench walls as vertical as possible except as required by safety standards and 

for that required for sheeting and shoring.  If the maximum trench width is exceeded at 

the top of the pipe, provide necessary additional load bearing capacity by means 

approved by the Owner at the Contractor’s expense. 

3.03 OVER-EXCAVATION 

A. Unauthorized Over-excavation. 

1. Fill and compact unauthorized beyond the specified grade line, at the contractor’s 

expense, with aggregate base or bedding material.   

2. Compact to 95 percent of the maximum density. 

B. Rock 

1. Over-excavate rock encountered in trench to provide a minimum of four inches of 

bedding below the pipe and the minimum width at the springline. 

C. Unsuitable Material. 

1. Over-excavate unsuitable material to the depth required as determined by the Owner to 

provide required support.   

2. Backfill the over-excavation with bedding and compact to at least 95% of the maximum 

density.  
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3. Foundation material may be used for stabilization below the bedding zone. 

3.04 EXCAVATION FOR MANHOLES, VALVES AND OTHER ACCESSORIES 

A. Provided excavated surfaces are firm and unyielding, the Contractor may elect to cast 

concrete for the structure directly against excavated surfaces.  Over-excavate to provide 

foundation or bedding material where required or indicated on the Plans. 

3.05 GRADING AND STOCKPILING 

A. Grading.  

1. Grade in the vicinity of the trench to prevent surface water from flowing into the trench.  

2. Remove any water accumulated in the trench by pumping or other approved methods.   

3. Stockpile excavated material in an orderly manner a sufficient distance back from the 

edges of the trench to avoid overloading and to prevent slides or cave-ins. 

B. Topsoil. 

1. Excavate topsoil and stockpile separately.   

2. Replace topsoil upon completion of backfill to the elevation and grade indicated on the 

Plans 

3.06 SHORING AND SHEETING 

A. Shore, sheet and brace excavations as set forth in the rules, orders and regulations of the 

United States Department of Labor Occupational Health and Safety Administration (OSHA).  

B. Provide detailed plans and calculations prepared by a Nevada-registered professional 

engineer for excavations twenty feet (20’) in depth or greater or when shoring, sheeting or 

bracing deviates from OSHA standards.   

C. Place and remove shoring, sheeting and bracing so as no to damage adjacent improvements, 

utilities or utility being placed.  

D. Costs for shoring, sheeting and bracing shall be incidental to the pipe items. 

3.07 OPEN TRENCH 

A. Maximum Length.  

1. The maximum length of open trench in the aggregate at any one location is not to exceed 

500 feet.   

2. The trench is open until fill is completed to adjacent finish grade elevation. 
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B. Temporary Provisions.  

1. Furnish and install trench bracing and steel plating required to provide safe and 

convenient vehicular and pedestrian passage across trenches where required.   

2. Maintain access to emergency facilities at all times. 

3.08 AGGREGATE BASE 

A. Place the aggregate base upon backfill and embankments as indicated on the Plans.   

B. Grade the base to provide the depth and dimensions shown on the Plans.   

C. Compact the aggregate base to 95% of the maximum value determined by ASTM D1557. 

3.09 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION 

A. Foundation.  

1. Place foundation when soils in the trench bottom are soft or yielding.   

2. It is anticipated that foundation could be necessary in areas where groundwater is present 

or near the trench bottom.   

3. Costs associated with dewatering and foundation shall be considered incidental to the 

pipe item. 

B. Fine Grading. 

1. Accurately grade the bottom of the trench to provide uniform bearing and support for 

each section of pipe at every point along its entire length. 

3.010 MOISTURE CONDITIONING 

A. Moisture condition all bedding and backfill materials by aerating or wetting to achieve the 

moisture content required to obtain the minimum percent compaction.   

B. Mix until the moisture content is uniform throughout the lift.   

C. No additional payment will be made for moisture conditioning, import or native materials. 

3.011 LIFT THICKNESS 

Lift Description 
Maximum Loose Lift 

Thickness, Inches 

Bedding 6 

Backfill 8 

Aggregate Base 

Surfacing 
6 
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A. Lift thickness may be increased if Contractor can demonstrate through a series of density 

tests that minimum density is achieved throughout the lift thickness. 

3.012 COMPACTION 

A. Compaction Methods. 

1. Water consolidation, water jetting or rubber tired tractor wheel rolling will not be 

allowed. 

B. Pipe Haunch. 

1. Hand compact initial backfill in pipe haunch with a hand compactor (J-bar) or a 

mechanical vibratory compactor sized to fit the narrow width between the trench wall and 

pipe.   

2. Give special attention to provide proper compactive effort in the important pipe haunch 

zone. 

C. Compaction Densities. 

1. Thoroughly compact trench bedding and backfill to not less than the percent compaction 

indicated on the Plans.   

2. Where not indicated on the Plans, compact bedding to 95% and backfill to 90%. 

3.013 BACKFILL FOR MANHOLES, VALVES, MINOR STRUCTURES AND OTHER 

A. Backfill appurtenances and structures as shown on the Plans.   

B. Where not clearly indicated, the backfill including bedding, backfill lift, lift thickness, and 

compaction, shall be identical to the adjacent trench detail. 

3.014 SURFACE RESTORATION 

A. Grading. 

1. Perform all grading adjacent to backfilled trenches and structures as necessary.   

2. Leave the area in a neat and satisfactory condition.   

3. Grade area to provide proper drainage and to ensure that the existing drainage has not bee 

changed. 

B. Surface Restoration. 

1. Resurface as specified or to match all existing surfaces broken or damaged by the 

installation of the new work. 
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