




























































































































Addendum No. 1, 3/19/21 
 

Page 1 of 1 

Supplemental Specifications 
901-S-107-1 

Storm Water Pollution Prevention Plan 
 

DATE: 3/19/21 
 
SUBJECT: STORM WATER POLLUTION PREVENTION PLAN 
 
PROJECT: Bridge Replacement at Old Highway 80 over Okatibbee Creek, Project No. 

ERBR-38-320 (01) 
 

The attached Stormwater Pollution Prevention Plan is hereby added to and made a part of the 
Proposal and Contract Documents for the referenced project. 
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Storm Water Pollution Prevention Plan (SWPPP) Narrative 

1 PROJECT INFORMATION 

1.1 Site Description and Project Scope 

1.1.1 Site Location 

The Old US Highway 80 Bridge replacement at Okatibbee Creek in Meridian, MS comprises approximately 
2 acres and is located at Old U.S. Highway 80 near the western city limit of Meridian.  The project site is 
located approximately 0.75 miles west of 65th Avenue, and approximately 0.4 miles north of I-20 in 
Meridian.  The project is located at Lat 32.353056/Long. 88.756111 within Section 22, Township 7 North 
- Range 15 East, Lauderdale County, Mississippi and is identified on the Site Location Map in Appendix 
A. 

1.1.2 Existing Conditions 

The project site is a two-lane bridge along old US Highway 80 that is open to two-way traffic.   Old Highway 
80 is a two-lane highway traversing east-west and consisting of a single 12’ wide travel lane in each 
direction.  The bridge, which is approximately 100 years old, spans 229-feet over Okatibbee Creek and 
consists of 19’, 26’, 80’ and four 26’ spans which together total approximately 229 feet.  The site is located 
within a Zone “AE” Special Flood Hazard Area floodway designation, per the latest revision of Flood 
Insurance Rate Map (FIRM) Number 28075C0282F, dated February 3, 2010.  The base flood elevation is 
determined to be 296 just downstream of the bridge. The intent of the project is to replace the bridge with 
a modern, 30’ wide precast concrete bridge consisting of two 12’ travel lanes and two 3’ shoulders. 

1.1.3 Existing Drainage 

The project site is relatively flat terrain surrounding the existing roadway and creek channel.  Elevations 
within the project limits ranges from 274 to 300 feet above mean sea level.  The roadway drains towards 
the creek from both directions by way of shallow roadside ditches.  The existing drainage system along Old 
US 80 is owned by the City of Meridian and discharges into Okatibbee Creek.  Okatibbee Creek is listed 
on the State’s Section 303(d) list of impaired water bodies for the following pollutants: biological, pH, and 
total nitrogen. 

1.1.4 Project Scope of Work 

The Old U.S. Highway Bridge Replacement project work includes, but is not limited to the following items 
of work: 

• Traffic control and/or temporary roadway lane closures; 

• Demolition of existing bridge; 

• Clearing and grubbing; 

• Earthwork; 

• Bank stabilization; 

• Installation of concrete bridge piers and precast bridge structure; 
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• Relocation of a 10” sanitary sewer force main and a 16” water distribution line via horizontal 
directional drilling; 

• Hot-mix asphalt paving; 

• Pavement striping; 

• Vegetation. 

Project grading will occur within the project limits and includes both cut and fill activities.  The soils will 
be stockpiled in the contractor’s staging area or within approved temporary storage areas within the project 
site. 

1.1.5 Post-Construction Condition 

Post construction surface drainage will largely resemble pre-construction drainage patterns, with surface 
flows from the roadway and adjacent properties being conveyed into Okatibbee Creek. 

1.2 Stormwater Run-on from Offsite Areas 

Because the project involves replacing a bridge at a stream crossing, the project site receives a significant 
amount of run-on from offsite areas.  Although the majority of runoff that will enter the project site will 
have arrived within the creek from upstream non-point sources, there will also be some runoff/run-on 
entering the project site from adjacent properties and the roadside ditches along Old Highway 80.  If excess 
run-on occurs, the contractor shall manage the run-on with appropriate Best Management Practices (BMPs) 
as needed. 

1.3 Potential Pollutant Sources from Construction Activity 

The following is a list of commonly used construction materials with the potential to contribute pollutants 
other than sediment to stormwater runoff: 

• Vehicle fluids, including oils, grease, petroleum, and coolants; 

• Vehicle and equipment batteries; 

• General site litter and debris; 

• Plant materials (seed, fertilizer, mulch, etc.); 

• Waste associated with portable toilets; 

• Concrete (cement, grout, etc.); and 

• Paint. 

1.4 Identification of Activities that Could Create Non-Storm Water Discharge 

Activities that will be performed at may result in unauthorized non-storm water discharges include, but are 
not limited to: 

• Equipment fueling; 

• Equipment maintenance; 

• Equipment leaks and spills; 
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• Portable toilet spillage from cleaning, and/or emptying; 

• Roadway materials; and 

• Fertilizer and herbicides. 

 

2 BEST MANAGEMENT PRACTICES 

2.1 Vegetative Controls 

In areas where open cut installation methods are used at stream crossings rip rap will be installed to help 
control erosion of the steam bed.   Vegetation will be maintained until cover is established over the disturbed 
areas.  Riprap will also be placed where high erosion potential exists, such as on the banks of erodible or 
higher velocity streams where sewer lines cross.  When a disturbed area will be left undisturbed for fourteen 
(14) days or more, the appropriate temporary or permanent vegetative practices shall be implemented 
immediately.  Immediately is defined as no later than the next available workday. 

2.2 Structural Controls 

Where runoff can be directed to basins or drainage swales, hay waddles will be placed in the drainage 
swales.  Silt fences will be constructed around stockpiled soil and after construction until cover is 
established.  A stabilized gravel construction entrance shall be utilized where haul routes intersect existing 
roadways. 

2.3 Jobsite Housekeeping Practices 

All equipment maintenance and repair will be done offsite.  Trash and debris will be picked up and disposed 
of offsite by the contractor.  Any potentially toxic materials will not be stored onsite.  Portable sanitary 
facilities will be provided for construction workers.  There will be an area designated for concrete truck 
wash off, and any concrete materials remaining in the delivery truck will be returned to the batch plant for 
disposal. 

2.4 Post-Construction Storm Water Management Measures 

Post construction BMPs are temporary or permanent measures installed during construction that are 
designed to reduce or eliminate pollutant discharges from the site after construction is completed.  All 
construction areas will be vegetated and/or seeded at the completion of the project.  Seeded areas will be 
maintained and re-seeded as necessary and erosion blankets will be maintained until permanent cover is 
established.  Silt fences and hay bales will be maintained until construction-related erosion has ended.   
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3 BMP Implementation and Inspection 

3.1 Implementation Sequence 

The following is the anticipated sequence in which BMPs will be installed on the project. 

1.  Establish construction vehicle entrance/exit platforms where needed.   

2.  Install silt fences/hay waddles to control silt runoff down-slope.   

3.  Excavate and strip to install storm drainage infrastructure and perform subgrade preparation.   

4.  Install silt fences around stockpiled soil.   

5.  Install pipe, place pavement, cover, grade, seed, and apply erosion control blanket and/or riprap as 
required.   

6.  Maintain erosion control devices and vegetation until permanent cover is maintained.   

7.  Replace silt fences when silt buildup is within 12” of top of fence.   

8.  After site is stabilized, remove all temporary measures, and apply permanent seeding or vegetation. 

 

3.2 BMP Inspections and Maintenance 

Routine job site inspections will be conducted as follows: 

• Prior to a forecast rain event; 

• After a rain event that causes runoff from the construction site; 

• Daily (every 24 hours) during rain events; 

• Weekly; and 

• Quarterly for non-storm water inspections. 

BMPs shall be inspected each week and maintained regularly to ensure proper and effective function.  If 
necessary, corrective actions shall be implemented within 24 hours of after identification of deficiencies. 
Remove sediment from inlet protection devices and silt fences when accumulated amount has reached 50% 
of capacity.  Replace all non-functional silt fencing and hay bales.  Maintain all vegetative areas to provide 
proper ground cover.  Re-seed, fertilize, and mulch as needed. 

When a disturbed area will be left undisturbed for fourteen (14) days or more, the appropriate temporary or 
permanent vegetative practices shall be implemented within seven (7) calendar days. 
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APPENDIX B  

REQUIRED FORMS 



 
 
 

 
 

SMALL CONSTRUCTION NOTICE OF INTENT (SCNOI) 
 

GENERAL NPDES PERMIT MSR15 __ __ __ __ (Number to be assigned by MDEQ if submitted) 
 
 

Prior to the commencement of small construction activity (see Small Construction General Permit ACT11, T-17), the owner or 
operator of a small construction project must complete this form and develop a Storm Water Pollution Prevention Plan (SWPPP) as 
required by ACT5 of Mississippi’s Small Construction General Permit.  This SCNOI and SWPPP shall be submitted to the 
Mississippi Department of Environmental Quality (MDEQ) only upon request from MDEQ; however, the SCNOI and SWPPP 
must be maintained at the permitted site or locally available in case inspector review is necessary.  Attachments with this 
SCNOI must include: a USGS quad map or copy showing site location (only if required to be submitted to MDEQ) and a Storm Water 
Pollution Prevention Plan (SWPPP).  All questions must be answered – answer “NA” if the question is not applicable. 

 

PROJECT INFORMATION 
 

 
OWNER CONTACT PERSON: 

___________________________________ 
 

OWNER COMPANY NAME: 

___________________________________ 
 

OWNER STREET (P.O. BOX): 

___________________________________ 
 

OWNER CITY: 

__________________________________ 
 
 

STATE: _____________ZIP: ______________ 
 

 
OWNER PHONE # (INCLUDE AREA CODE):  

 

 
OPERATOR (if different from owner) CONTACT PERSON: 

___________________________________ 
 

OPERATOR COMPANY: 

___________________________________ 
 

OPERATOR STREET (P.O. BOX): 

___________________________________ 
 

OPERATOR CITY: 

___________________________________ 
 
 

STATE: ___________ZIP: ________________ 
 

 
OPERATORPHONE # (INCLUDE AREA CODE): 

___________________________________ 
 

PROJECT NAME: _______________________________________________________________________________________ 
 
DESCRIPTIONOF CONSTRUCTION ACTIVITY: _________________________________________________________ 
 
ACREAGE DISTURBED (to be covered by this permit, area must be less than five (5) acres): ______________________ 
 
PHYSICAL SITE ADDRESS (If not available, indicate the nearest named road. For linear projects, indicate the beginning 
of the project and identify all counties the project traverses.): 
 
STREET: ______________________________________________________________________________________________ 
 
CITY: _____________________________________ COUNTY: ____________________________ ZIP: _________________ 
 
NEAREST NAMED RECEIVING STREAM: _______________________________________________________ 

 

 
I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gathered and evaluated the information submitted.  Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate and complete.  I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 
Signature1          Date Signed 
________________________________________________________________________________________________ 
 
Printed Name           Title 

 

1This application shall be signed according to the Small Construction General Permit, ACT10, T-4.  

 
If requested, please submit this form to: Chief, Environmental Permits Division 
    MDEQ, Office of Pollution Control 
    P.O. Box 2261 
    Jackson, Mississippi 39225       

Hugh Smith

City of Meridian

311 27th Avenue

Meridian

MS 39301

(601) 485-1990

Old Highway 80 Bridge Replacement

Bridge removal and replacement

2 acres +/-

Old U.S. Highway 80

Meridian Lauderdale 39301

Okatibbee Creek

Hugh Smith Public Works Director
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INDIVIDUAL NPDES STORM WATER PERMIT  

PERMIT NUMBER (MS__ __ __ __ __ __ __)  
MONTHLY INSPECTION / VISUAL EVALUATION REPORT  

(FOR INDUSTRIAL STORM WATER ACTIVITY) 
 
 
 
 
 

FACILITY NAME:  DATE:  

PHYSICAL ADDRESS: 

WEATHER INFORMATION:   
 Description of Weather Conditions (e.g., sunny, cloudy, raining, snowing, etc.): 

________________________________________________________________________________________________________
________________________________________________________________________________________________________ 

 Was the inspection conducted during or immediately after a rain event?   Yes   No   If yes, conduct a Jar Test at each 
storm water outfall and attach the results to this form. 
 

I. POTENTIAL POLLUTANT SOURCE, AREA INSPECTION AND BEST MANAGEMENT PRACTICES EVALUATION 
SWPPP AND SITE MAP:   
 

 Is the Site Map current and accurate?  

 Is the SWPPP inventory of industrial activities, materials 
and products current?  

 
 

Yes No N/A Findings & Remedial Action Documentation 
   

VEHICLE/EQUIPMENT  AREAS:  

Equipment cleaning:    

 Is equipment washed and / or cleaned using a detergent(s)? 
 If so, is all wash water captured and properly disposed of? 

 
 

Equipment fueling:    

 Are all fueling areas free of contaminant buildup and 
evidence of chronic leaks/spills?  

 Are all chemical liquids, fluids, and petroleum products, 
stored on an impervious surface that is surrounded with a 
containment berm or dike that is capable of containing 
10% of the total enclosed tank volume or 110% of the 
volume contained in the largest tank, whichever is greater? 

 Are structures in place to prevent precipitation from 
accumulating in containment areas? 

 If not, is there any water or other fluids accumulated 
within the containment area?  

 

   

As required by this permit, this inspection / visual evaluation form must be completed on a monthly basis.  Completion of this 
form must be performed by an individual with the knowledge, skills, and training to assess conditions and activities that could 
impact storm water quality and to evaluate the effectives of best management practices required by this permit.  A copy of the 
completed and signed form shall be maintained on-site with the SWPPP and be available for review by MDEQ personnel upon 
request. 



 
 

 

 
Equipment maintenance: 

 Are maintenance tools, equipment and materials stored under 
shelter, elevated and covered?  

 Are all drums and containers of fluids stored with proper 
cover and containment?   

 Are exteriors of containers kept outside free of deposits? 
 Are any vehicles and/or equipment leaking fluids?  Identify 

leaking equipment. 
 Is there evidence of leaks or spills since last inspection?  

Identify and address. 
 Are materials, equipment, and activities located so that leaks 

are contained in existing containment and diversion systems 
(confine the storage of leaky or leak-prone vehicles and 
equipment awaiting maintenance to protected areas)? 

 
Add any additional site-specific BMPs: 
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________
___________                                                                    
          

Yes No N/A Findings & Remedial Action Documentation 
  

GOOD HOUSEKEEPING BMPS: 
1. Are paved surfaces free of accumulated dust/sediment and 
debris? 

 Date of last vacuum/sweep _________________ 
 Are there areas of erosion or sediment/dust sources that 

discharge to storm drains? 
2. Are there any waste receptacles located outdoors? If yes: 

 In good condition?  
 Not leaking contaminants? 
 Closed when not being accessed? 
 External surfaces and area free of excessive contaminant 

buildup?  
3. Are the following areas free of accumulated dust/sediment, 

debris, contaminants, and/or spills/leaks of fluids?  
 External dock areas 
 Pallet, bin, and drum storage areas  
 Maintenance shop(s) 
 Equipment staging areas (loaders, tractors, trailers, forklifts, 

etc)         
 Around bag-house(s) 
 Around bone yards 
 Other areas of industrial activity: 

________________________________________
________________________________________
________________________________________
________________________________________
________________________________________ 

 

  



 
 

 

SPILL RESPONSE AND EQUIPMENT:  
1. Are spill kits available, in the following locations?    

 Fueling stations  
 Transfer and mobile fueling units  
 Vehicle and equipment maintenance areas 
 Process / product formulation areas 

2. Do the spill kits contain all the appropriate necessary items such 
as: 
 Oil absorbents? 
 A storm drain plug or cover kit? 
 A non-water containment boom? 

A non-metallic shovel? 
Other additional items: 
________________________________________
________________________________________
________________________________________ 

3. Are contaminated absorbent materials properly disposed? 

Yes No N/A Findings & Remedial Action Documentation 
  

GENERAL MATERIAL STORAGE AREAS: 
 Are damaged materials stored inside a building or another 

type of storm-resistant shelter?   
 Are all uncontained material piles stored in a manner that 

minimizes the discharge of impacted storm water? 
 Are scrap metal bins covered?  
 Are outdoor containers covered?   

  

STORM WATER BMPS AND TREATMENT STRUCTURES:  
(Visually inspect all storm water BMPs, treatment structures / devices, 
discharge areas, infiltration, and outfalls shown on the Site Map).  

 Are BMPs and treatment structures in good repair and 
operational? 

 Are BMPs and treatment structures free from debris buildup 
that may impair function?  

 Are berms, curbing or other methods used to divert and direct 
discharges adequate and in good condition? 

  

OBSERVATION OF STORM WATER DISCHARGES:  
 Is the discharge free of floating materials, visible oil sheen, 

discoloration, turbidity, odor, foam or any other signs of 
contamination?    

 Water from washing vehicles or equipment (with detergent), 
steam cleaning and/or pressure washing is considered 
process wastewater and is not allowed to comingle with 
storm water or enter storm drains.  Is process water 
comingling with storm water or entering storm drains? 

 Illicit discharges include domestic wastewater, noncontact 
cooling water, or process wastewater (including leachate).  
Were any illicit discharges observed during the inspection? 

  



 
 

 

MISCELLANEOUS AREAS / ITEMS OF CONCERN:  
(Evaluations of any matters that are not contained within another 
section but are covered in the SWPPP [i.e. industrial areas; 
housekeeping measures; unique BMPs; observations, etc.] should 
be denoted here.) 

________________________________________
________________________________________
________________________________________
________________________________________
________________________________________ 
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________ 
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________ 

 

Yes No N/A Findings & Remedial Action Documentation 
  

II. CORRECTIVE ACTION AND SWPPP MODIFICATION DESCRIPTIONS: Additional space to describe inspection findings 
and corrective actions if needed. Provide brief explanation of the general location and the rationale for the additional or different 
BMPs. Should the SWPPP need to be amended, a copy of the amended SWPPP must be submitted to MDEQ. 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________  

III. CERTIFICATION STATEMENTS AND SIGNATURES: 
Inspector - Certification: This section must be completed by the person who conducted the site inspection prior to submitting this form 
to the person with signature authority or a duly authorized representative of that person.   

 

 
 
    

   Printed                                                                                         Date 
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SECTION 33 01 30.83 
EPOXY LINING FOR DUCTILE IRON PIPE 

 
 
PART 1  GENERAL 
 
1-01 DESCRIPTION 
 
Ductile iron pipe and fittings shall have a ceramic epoxy lining on the interior and a bituminous 
coating on the exterior except for 6 inches back from the spigot end.  The bituminous coating shall 
not be applied to the first 6 inches of the exterior of the spigot ends. Ductile pipe and fittings shall 
be delivered to the application facility without asphalt, cement lining, or other lining on the interior 
surface.  Because removal of old linings may not be possible, the intent of this specification is that 
the entire interior of the ductile iron pipe and fittings shall be as cast without ever having been lined 
prior to the application of the specified lining. Ductile iron pipe or fittings furnished for this project 
must not have been lined prior to the awarding of the contract for this project. 
 
 
PART 2  MATERIAL 
 
2-01 Brand name(s) items in this sub-section are used to set a standard of quality.  It is not 

intended to restrict the Contractor from offering an equal item from another source(s) of 
supply. 

 
2-02 LINING MATERIAL 
 
The material used for the lining shall be a 2-component amine cured epoxy of at least 87% solids.  
Protecto 401 by Vulcan Painters, Birmingham, Alabama; or Permite 9043, Type II glass-filled epoxy 
by Permite Corporation, Atlanta, Georgia, are the standard of quality.  Any products submitted must 
be accompanied by certified test data reflecting the ability of the material to perform per these 
Specifications. The following are the minimum requirements to be met: 
 
A. A permeability rating of zero permeance when a film of at least 40 mils is tested according 

to ASTM D 1663-72 (reapproved 1979) or a permeability rating of 0.0 perms when measured 
using Method A of ASTM E96-66, procedure A with a test duration of 42 days. 

 
B. The material shall contain at least 20% by volume of ceramic quartz pigment in the dried 

film. 
 
C. The following test must be run on ductile iron panels with the results certified by the lining 

material supplier of the material being submitted. 
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 TEST       RATING/METHOD 
 
1. Direct Impact      ASTM D-2794 
 
2. 3% Sulfuric Acid     ASTM D-714-56 (1974) 
 Immersion at 1200F 
 
3. 25% Sodium Hydroxide    ASTM D-714-56 (1974) 
 Immersion at 1400F 
 
4. Deionized Water     ASTM D-714-56 (1974) 
 Immersion at 1600F 
 
5. Moisture and Ultraviolet Light   ASTM G5377 
 Cycle 8 hours light/4 hours 100% humidity 
 
 
PART 3  EXECUTION 
 
3-01 APPLICATION 
 
A. Applicator 
 
 The lining shall be applied by a competent firm with at least a 5-year history of applying 

linings to the interior of concrete and ductile pipe and fittings. 
 
B. Surface Preparation 
 
 Prior to abrasive blasting, the entire area which will receive the protective compound shall 

be inspected for oil, grease, etc.  Areas where oil, grease or other substances which can be 
removed by solvent is present shall be solvent cleaned using the guidelines outlined in SSPC-
1 solvent cleaning.  After the surface has been made free of grease, oil or other substances, 
areas to receive the protective compounds shall be abrasive blasted using compressed air 
nozzles with sand or grit abrasive media.  The blast media shall strike the surface at a 
minimum angle of 45.  The entire surface to be lined shall be struck with the blast media so 
that all rust, loose oxides, etc. are removed from the surface.  Only slight stains and specks 
of tightly adhering oxides may be left on the surface.  Areas where rust reappears before 
coating must be re-blasted to remove rust. 

 
C. Lining 
 
 After the surface preparation and within 8 hours of surface preparation, the barrel of the 

pipe from the inside shoulder of the gasket groove to the end of the interior spigot shall 
receive minimum coating of 24 mils dry film thickness of the protective lining.  If flange 
fittings of pipe are included in the project, the linings must not be used on the face of the 
flange; however, full face gaskets must be used to protect the ends of the pipe.  Fittings shall 
be lined with a minimum of 24 mils of the protective lining.  Push-on type fittings shall be 
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lined from the gasket groove to the gasket groove.  The 24 mils system shall not be applied 
in the gasket grooves. 

 
D. Coating of Gasket and Spigot Ends 
 
 Due to the tolerances involved, the gasket groove and spigot end up to 6 inches back from 

the end of the spigot end must be coated with a minimum of 10 mils dry of protective 
coating.  This coating shall be applied by brush to ensure coverage.  Care should be taken 
that the coating is smooth without excess buildup in the gasket groove or on the spigot end. 
Materials for the gasket groove and spigot end shall be applied after the application of the 
lining. 

 
E. Number of Coats 
 
 The number of coats of lining material applied shall be as recommended by the lining 

manufacturer.  However, in no case shall this material be applied in excess of the dry 
thickness per coat recommended by the lining manufacturer in printed literature.  The time 
between coats shall never exceed that time recommended by the lining material 
manufacturer.  No material shall be used for lining which cannot be recoated with itself 
without roughening of the surface after 4 hours cure @ 1000F.  If the lining must be recoated 
beyond the lining material manufacturer's recommended recoat time, the surface of the 
existing lining shall be roughened sufficiently to prevent delamination between coats. 

 
3-02 INSPECTION AND CERTIFICATION 
 
A. INSPECTION 
 
1. Ductile iron pipe shall be checked for thickness using a magnetic film thickness gauge.  The 

thickness testing shall be done using the method outlined in SSPC-PA-2 film thickness rating. 
 
2. The barrel of all pipe and fittings shall be pinhole-detected with a non-destructive 2,500 volt 

pinhole test. 
 
3. Each pipe joint and fitting shall be marked with the date of application of the lining system 

and with its numerical sequence of application on that date. 
 
B. CERTIFICATION 
 

The pipe or fitting manufacturer must supply a certificate attesting to the fact that the 
applicator met the requirements of this specification, and that the material used was as 
specified, and that the material was applied as required by the specification. 
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3-03 FIELD APPLICATION 
 
A. SURFACE PREPARATION 
 
 1. The damaged or abraded area shall be brushed vigorously with a wire brush or 

sanded with coarse sandpaper to remove all loose material.  After the surface has 
been cleaned, care should be taken to remove all dust from the cleaning operation.  
This can be accomplished by blowing off with compressed air or by brushing with a 
dry brush. 

 
 2. Lining material shall be mixed thoroughly in strict accordance with manufacturer's 

recommendations.  After the material has been thoroughly mixed, apply to the 
prepared surface by brush, roller or airless spray.  The material will be applied in one 
or two coats, as directed by the Engineer, depending on the size of the damaged area 
and whether it goes to the substrate or not. 

 
 
 
 
 
 
 
 
 
 

*** END OF SECTION *** 
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SECTION 33 05 07.13 
UTILITY DIRECTIONAL DRILLING 

 
 
PART 1 – GENERAL 
 

1-01  SCOPE OF WORK: 
 
The work specified in this section consists of furnishing and installing underground utilities 
using the horizontal directional drilling (HDD) method of installation, also commonly referred 
to as directional boring.  This work shall include all services, equipment, materials, and labor 
for the complete and proper installation, testing, restoration of underground utilities and 
environmental protection and restoration.  For the supply of domestic water during 
construction, the contractor shall utilize an OWNER supplied meter assembly (meter & 
backflow device) and pay for all water consumed except in the case where the new water 
main is connected directly into the active water system for line filling and flushing operation.  
Un-metered reclaimed water may be utilized for flushing and testing of new reclaimed water 
mains.  Un-accountable domestic water quantities shall be minimized, where possible. 
 
1-02  QUALITY ASSURANCE: 
 
The requirements set forth in this document specify a wide range of procedural precautions 
necessary to insure that the very basic, essential aspects of a proper horizontal directional 
drilling installation are adequately controlled.  Strict adherence shall be required under 
specifically covered conditions outlined in this specification or within any associated permit.  
Adherence to the specifications contained herein, or the OWNER Representative’s approval 
on any aspect of any directional bore operation covered by this specification, shall in no way 
relieve the Contractor of their ultimate responsibility for the satisfactory completion of the 
work authorized under the Contract.  The HDD contractor shall be responsible for the repair 
of all damage to private and/or public property (at no expense to OWNER).  Repair work shall 
meet all local and state rules and requirements. 
 
1-03  WARRANTY: 
 
The contractor shall supply to OWNER a two (2) year unconditional warranty.  The warranty 
shall include materials and installation and shall constitute complete replacement and 
delivery to the site of materials and installation of same to replace defective materials or 
defective workmanship with new materials/workmanship conforming to the specifications. 

 
1-04  REFERENCED STANDARDS: 
 
The work shall conform to applicable provisions of the OWNER Water and Sewer Standards, and the 
following standards, latest editions, except as modified herein. 
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American Water Works Association (AWWA) Standards: 
AWWA C906 Polyethylene (PE) Pressure Pipe and Fittings, 4 inch through 

63 inch, for Water Distribution American Society for Testing 
and Materials (ASTM) Standards. 

ASTM D618 Standard Methods of Conditioning Plastics and Electrical 
Insulating Materials for Testing.  

ASTM D638 Standard Test Method for Tensile Properties of Plastics. 
ASTM D1238 Standard Test Method for Flow Rates of Thermoplastics by 

Extrusion Plastometer. 
ASTM D1248 Standard Specifications for Polyethylene Plastics Molding 

and Extrusion Materials. 
ASTM D1505 Standard Test Method for Density of Plastics by the Density-

Gradient Technique. 
ASTM D1598 Standard Test Method for Time-to-Failure of Plastic Pipe 

Under Constant Internal Pressure. 
ASTM D1599 Standard Test Method for Short-Time Hydraulic Failure 

Pressure of Plastic Pipe, Tubing, and Fittings. 
ASTM D1603 Standard Test Method for Carbon Black in Olefin Plastics. 
ASTM D2122 Standard Method of Determining Dimensions of 

Thermoplastics Pipe and Fittings. 
ASTM D2290 Standard Test Method for Apparent Tensile Strength or 

Tubular Plastics and Reinforced Plastics by Split Disk 
Method. 

ASTM D2683 Standard Specification for Socket-Type Polyethylene 
Fittings for Outside Diameter-Controlled Polyethylene Pipe 
and Tubing. 

ASTM D2837 Standard Test Method for Obtaining Hydrostatic Design 
Basis for Thermoplastic Pipe Materials. 

ASTM D2839 Standard Practice for Use of a Melt-Index Strand for 
Determining Density of Polyethylene 

ASTM D3035 Standard Specification for Polyethylene (PE) Plastic Pipe 
(SDR-PR) Based on Controlled Outside Diameter. 

ASTM E3261 Standard Specification for Butt Heat Fusion Polyethylene 
Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing. 

ASTM D3350 Standard Specification for Polyethylene Plastic Pipe and 
Fittings Materials. 

ASTM D4218 Standard Test Method for Determination of Carbon Black 
Content in Polyethylene Compounds by the Muffle-Furnace 
Technique. 

ASTM F412 Standard Terminology Relating to Plastic Piping Systems. 
 

1-05  PERMITS: 
 
Dig permits are required for any excavation on this installation.  The Contractor shall verify 
the existence of all permits before commencing any work on the project. 
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1-06  SUBMITTALS: 

 
A. Bid Submittal – The Contractor shall submit with his bid the following required 

information for all individual HDD segments greater than 600 LF.   
 

1. Contractor shall provide an example of similar successful project 
experience.  Minimum requirements are 8” outside diameter, HDPE pipe, and 
600 LF single pull.  Provide project contact name, title, telephone number, 
mailing address, email address, etc. for whom the successful project was 
performed. 

2. Contractor shall provide calculations (in accordance with ASTM F 1962 or 
equal) for pull back force required and the resulting rig size proposed for this 
project. 

3. Contractor shall provide calculations (in accordance with industry standards) 
predicting the expected annular pressure and identify areas subject to 
hydrofracture. 

4. Contractor shall provide an example of a similar project where the specified 
guidance system was successfully used. 

5. Contractor shall provide calculations demonstrating that the pipe will not be 
overstressed. 

6. Contractor shall verify that the information and calculations presented herein 
will be fully incorporated into the work plan. 

7. Contractor shall identify which, if any, items of the basis of design that the 
Contractor proposes to change (entry/exit angles, depth, radius, etc.).  These 
changes shall be reflected in the calculations and information required in these 
evaluation criteria. 

 
B. Work Plan:  Prior to beginning work, the Contractor must submit to the OWNER 

Representative a work plan detailing the procedure and schedule to be used to 
execute the project.  The work plan should include a description of all equipment to 
be used, down-hole tools, a list of personnel and their qualifications and experience 
(including back-up personnel in the event that an individual is unavailable), list of sub-
contractors, a schedule of work activity, a safety plan (including MSDS of any 
potentially hazardous substances to be used), traffic control plan (if applicable), an 
environmental protection plan and a contingency plan.  The work plan should be 
comprehensive, realistic and based on actual working conditions for this particular 
project.  Plan should document the thoughtful planning required to successfully 
complete the project.  The HDD contractor shall submit and obtain OWNER’s approval 
of a pre-construction bore-log depicting a plan and profile (horizontal and vertical 
alignment) of the proposed bore path.  The bore-log shall show all utility crossings and 
existing structures.  All deviations from the drawings included in the contract 
documents shall be clearly identified.  The work plan shall specifically address the 
following potential problems:  

1. A Frac-Out and Surface Spill Contingency Plan  
2. Loss of returns  
3. Obstructions along borepath during reaming or pullback 
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4. Drill pipe or product pipe cannot be advanced 
5. Deviations from design line and grade exceed allowable 

tolerances 
6. Drill pipe or product pipe broken off in borehole 
7. Collapse or product pipe or excessive deformation 
8. Damage to a utility 
9. Excessive subsidence or heave   

 
C. Calculations - The following calculations shall be submitted prior to beginning any 

HDD work: 
 

1.  Pullback load calculation 
2. Pipe stress calculation 
3. Maximum allowable drilling fluid pressure calculation 
4. Contractor shall confirm that the design parameters do not 

result in installation stresses that exceed allowable pipe 
stresses. 

 
D. Existing Utilities - Provide a plan to locate and protect all adjacent utilities and 

infrastructure 
 

E. Record Drawing: Submit for the OWNER’s approval the record drawings in duplicate 
to the OWNER’s Representative within ten days after completing the pull back for 
review and approval.  The drawings (24 x 36 (min.) and Auto CAD disk of the drawing, 
20 horizontal max scale with 2 foot vertical max scale) shall include a plan, profile 
(data every 25 LF of main, at a minimum), and all information recorded during the 
progress of the work.  The entry and exit points shall be located with GPS coordinates 
based on a locally available reference system (lat/long, state plane coordinates, etc.).  
The HDD contractor shall certify the accuracy of all record drawings.   

 
1-07  NOTIFICATION:   
 
The OWNER’s representative must be notified 48 hours (minimum) in advance of starting the 
drilling work.  The HDD work shall not begin until the proper preparations (see work plan) for 
the operation have been completed and approved. 
 
1-08  SITE PREPARATION: 
 

A. Prior to any alterations to work-site, Contractor shall photograph or video tape entire 
work area.  One copy of which shall be given to the OWNER’s Representative and one 
copy to remain with Contractor for a period of two (2) years following the completion 
of the project. 

 
B. Protection of Existing Utilities - Contractor shall abide by the Common Ground 

Alliance, Best Practices Version 1.0 or latest, unless exceptions are specifically agreed 
to by OWNER.  Also, the Contractor shall coordinate utilities locates with the state 
one-call and the owner’s public works office.  Once the locate service has field marked 
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all utilities, the Contractor shall verify each utility (including any service laterals, i.e. 
water, sewer, cable, gas, electric, phone, etc.) and those within each paved area.  
Verification may be performed utilizing Ground Penetrating Radar, hand dig, or 
vacuum excavation.  Prior to initiating drilling, the Contractor shall record on the 
drawings both the horizontal and vertical location of the utilities off of a 
predetermined baseline.  The Contractor shall manage and control drilling practices 
to prevent damage to existing utilities.  The Contractor shall be responsible for all 
losses and repairs as a result of damage to underground utilities resulting from drilling 
operations.  The Contractor shall make a reasonable effort to locate evidence of any 
other potential subsurface obstructions such as piles or piers. 

 
C. Work site shall be graded and filled to provide a level working area.  No alterations 

beyond what is required for operations are to be made.  Contractor shall confine all 
activities to designated work areas. 

 
D. Following drilling operations, Contractor will de-mobilize equipment and restore the 

work-site to original condition.  All excavations will be backfilled and compacted to 
90% of original density (at a minimum), or as otherwise specified. 

 
1-09  ENVIRONMENTAL PROTECTION: 
 
Contractor shall place silt fence between all drilling operations and any drainage, wetland, 
waterway or other area designated for such protection by contract documents, state, federal 
and local regulations.  Contractor shall place hay bales, or approved protection, to limit 
intrusion upon project area.  Additional environmental protection necessary to contain any 
hydraulic or drilling fluid spills shall be put in place, including berms, liners, turbidity curtains 
and other measures.  Contractor shall adhere to all applicable environmental regulations 
stated in local, state and federal permits.   
 
1-10  SAFETY: 
 
Contractor shall adhere to all applicable state, federal and local safety regulations and all 
operations shall be conducted in a safe manner. 

 
1-11  PERSONNEL QUALIFICATIONS CERTIFICATION: 
 

A. Directional Drilling: 
All personnel shall be fully trained in their respective duties as part of the 
directional drilling crew and in safety.  (Each person must have been fully trained 
for over 1,000 hours on all facets of directional drilling, including, but not limited 
to machine operations, mud mixing, locating, and material fusion.)  A responsible 
representative who is thoroughly familiar with the equipment and type of work to 
be performed, must be in direct charge and control of the operation at all times.  
In all cases the supervisor must be continually present at the job site during the 
actual HDD operation.  The Contractor shall have a sufficient number of 
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competent workers on the job at all times to insure the HDD work is made in a 
timely and satisfactory manner. 
 

B. Pipe and Fitting Jointing: 
Joints between plain end pipes and pipe fittings shall be made by butt fusion when 
possible.  The on-site welder making the joints shall have received specific training 
from the manufacturer of the fittings and/or pipe being welded and shall have 
written proof of proper training/certification from the associated manufacturers.  
Only certified welders who have written training certifications from the fitting 
and/or pipe manufacturer will be allowed to perform this work.  That is, to weld a 
fitting in place, the on-site welder (employee) must be trained and certified by the 
fitting manufacturer.  To butt weld pipe, the on-site welder (employee) must be 
trained and certified by the pipe manufacturer.  The fusion work shall be 
accomplished (welding and cool-down/closing times) in accordance with the 
fitting and pipe manufacturers’ recommendations, at a minimum.  External and 
internal beads shall not be removed unless approved by OWNER. 

 
 
PART 2 – MATERIALS 
 
2-01  HIGH DENSITY POLYETHYLENE (HDPE, PE) PIPE AND FITTINGS: 
 

A. Materials used for the manufacturer of polyethylene pipe and fittings shall be 
PE3408 high density polyethylene meeting cell classification 345464C per ASTM 
D3350; and meeting Type III, Class B or Class C, Category 5, Grade P34 per ASTM 
D1248; and shall be listed in the name of the pipe and fitting Manufacturer in PPI 
TR-4, Recommended Hydrostatic Strengths and Design Stresses for Thermoplastic 
Pipe and Fittings Compounds, with a standard grade rating of 1600 psi at 73°F per 
ASTM D-2837.  The Manufacturer shall certify that the materials used to 
manufacture pipe and fittings meet these requirements. 

 
B. Polyethylene Pipe (4 inch and larger):  HDPE Pipe shall conform to AWWA C906, 

DR-11, Ductile Iron Pipe (DIP) size and NSF 61 Standard.  HDPE pipe for water or 
reclaimed water piping (not approved for sewer force mains) with pipe size 4 inch 
through 12 inch may be DR-17 conforming to AWWA C906 and NSF 61.  For pipe 
sizes 24-inch and larger, the HDPE may be IPS size, DR 11.  Polyethylene pipe shall 
be manufactured in accordance with ASTM F714, Polyethylene (PE) Plastic Pipe 
(SDR-PR) Based on Controlled Outside Diameter and shall be so marked.  Each 
production lot of pipe shall be tested for (from material or pipe) melt index, 
density, % carbon, dimensions and either quick burst or ring tensile strength 
(equipment permitting). 

 
C. Nominal pipe sizes only are indicated on the drawings and bid form.  Outside diameter 

of pipe is generally 1 to 2-inches greater than the nominal pipe diameter. 
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D. Service Identification: 
Permanent identification of piping service shall be provided by co-extruding multiple 
equally spaced color stripes into the pipe outside surface or by solid colored pipe shell.  
The striping material shall be the same material as the pipe material except for color.  
The following colors shall be used to identify piping service (pressure service): 

 
Blue – potable water 

Green – wastewater or force main 
Purple – reclaimed water 

Black – raw water 
 

E. Polyethylene Fittings and Custom Fabrication: 
Polyethylene fittings and custom fabrications shall be molded or fabricated by the 
pipe manufacturer or trained personnel.  Butt fusion outlets shall be made to the 
same outside diameter, wall thickness, and tolerances as the mating pipe.  All fittings 
and custom fabrications shall be fully rated for the same internal pressure as the 
mating pipe.   Fabricated fittings must have the same working pressure as the mating 
pipe. 

 
F. Molded Fittings: 

Molded fittings shall be manufactured in accordance with ASTM D3261, Butt Heat 
Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing, 
and shall be so marked.  Each production lot of molded fittings shall be subjected to 
the test required under ASTM D3261. 

 
G. Fabricated Fittings: 

Fabricated fittings shall be made by heat fusion joining specially machined shapes cut 
from pipe, polyethylene sheet stock, or molded fittings.  Fabricated fittings shall be 
rated for internal pressure service equivalent to the full service pressure rating of the 
mating pipe.  Directional fittings 16" and larger such as elbows, tees, crosses, etc., 
shall have a plain end inlet for butt fusion and flanged directional outlets.   

 
H. Polyethylene Flange Adapters: 

Flange adapter shall be made with sufficient throughbore length to be clamped in a 
butt fusion joining machine without the use of a stubend holder.  The sealing surface 
of the flange adapter shall be machined with a series of small v-shaped grooved to 
provide gasketless sealing, or to restrain the gasket against blow-out.  Below ground 
flange adapters may only be utilized when specified and when MJ adapters are not 
commercially available in the required size.  Adapters for 30 inch and smaller pipe 
shall utilize an MJ adapter (see below). 

 
I. Back-up Rings and Flange Bolts: 

Flange adapters shall be fitted with lap joint flanges pressure rated equal to or greater 
than the mating pipe.  Convoluted style backup rings preferred over the flat stock 
rings.  The lap joint flange bore shall be chamfered to provide clearance to the flange 
adapter radius.  Flange bolts and nuts shall be Grade 2 or higher. 
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J. Manufacturer’s Quality Control: 
The pipe and fitting manufacturer shall have an established quality control program 
responsible for inspecting incoming and outgoing materials.  Incoming polyethylene 
materials shall be inspected for density, melt flow rated, and contamination.  The cell 
classification properties of the material shall be certified by the supplier, and verified 
by Manufacturer’s Quality Control.  

 
K. Polyethylene Mechanical Joint (MJ) Adapters: 

Mechanical connections of HDPE pipe (4” and larger) to Ductile Iron or PVC piping, 
mechanical joint fittings, or valves shall be through a self-restraining, fusible 
mechanical joint adapter with or without an integral, internal stainless steel insert.  
Mechanical joint adapter shall be of the same SDR rating as the pipe.  A separate, 
loose stainless steel type insert will only be allowed for pipe sizes 4 inch through 8 
inches.  Provide the mechanical joint adapter, including but not limited to longer tee 
bolts or all thread rods with nuts at the mechanical joint bell.  Note that PE flanged 
adapters may only be utilized for pipe sizes where MJ adapters are not commercially 
available. 

 
L. Cast Transition Couplings:   

HDPE to MJ cast transition coupling may only be utilized for 8 inch and smaller pipe 
size.  A stainless steel stiffener is required sized at proper ID of HDPE pipe.  The 
transition coupling must be epoxy lined (3 mils minimum for water use and 12 mils 
minimum for sewer use).  Acceptable is a Power Seal model 3520 or approved equal. 

 
M.  Electro fusion Couplings and Fittings: 

Electro fusion joining procedures shall not be used in any location or application on 
this project. 

 
N.   Polyethylene service line tubing shall conform to AWWA C901-latest. 

 
O. Drilling Fluids shall be a bentonite slurry. 

 
2-02  DELIVERY, STORAGE, AND HANDLING OF MATERIALS: 

 
A. Inspect materials delivered to the site for damage.  All materials found during 

inspection or during the progress of work to have cracks, flaws, cracked linings, or 
other defects shall be rejected and removed from the job site without delay. 

 
B. Unload and store opposite or near the place where the work will proceed with 

minimum handling.  Store material under cover out of direct sun light.  Do not store 
directly on the ground.  Keep all materials free of dirt and debris. 

 
C. Contractor is responsible for obtaining, transporting and sorting any fluids, including 

water, to the work site. 
 

D. Disposal of fluids is the responsibility of the Contractor.  Disposal of fluids shall be 
done in a manner that is in compliance with all permits and applicable federal, state, 
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or local environmental regulations.  The bentonite drilling slurry may be recycled for 
reuse in the hole opening operation, or shall be hauled by the Contractor to an 
approved location or landfill for proper disposal.  Contractor shall thoroughly clean 
entire area of any fluid residue upon completion of installation, and replace any and 
all plants and sod damaged, discolored or stained by drilling fluids. 

 
E. Locate Wire – Locate wire shall be as specified elsewhere. 

 
 
PART 3 - INSTALLATION 
 
3-01  EQUIPMENT REQUIREMENTS  
 

A. General:  
 The directional drilling equipment shall consist of a directional drilling rig of 

sufficient capacity to perform the pilot hole, reaming, and pullback the pipe; a 
drilling fluid mixing, delivery and recovery system of sufficient capacity to 
successfully complete the drill; a drilling fluid recycling system to remove solids 
from the drilling fluid so that the fluid can be re-used; a guidance system to 
accurately guide boring operations; a vacuum truck of sufficient capacity to handle 
the drilling fluid volume; and trained, competent personnel to operate the system.  
All equipment shall be in good, safe operating condition with sufficient supplies, 
materials and spare parts on hand to maintain the system in good working order 
for the duration of this project. 

 
B. Drilling System: 

1.  Drilling Rig:  The directional drilling machine shall consist of a power system   to 
rotate, push and pull hollow drill pipe into the ground at a variable angle while     
delivering a pressurized fluid mixture to a guidable drill (bore) head.  The 
power system shall be self contained with sufficient pressure and volume to 
power drilling operations.  The hydraulic system shall be free of leaks.  The rig 
shall have a system to monitor maximum pull-back force during pull-back 
operations.  The rig shall be grounded during drilling and pull-back operations.  
There shall be a system to detect electrical current from the drilling string and 
an audible alarm which automatically sounds when an electrical current is 
detected. 

 
2.    Drill Head:  The drillhead shall be steerable by changing its rotation and shall 

provide the necessary cutting surfaces and drilling fluid jets. 
 
3. Mud Motors (if required):  Mud motors shall be of adequate power to turn the 

required drilling tools. 
 

4. Drill Pipe:  Shall be constructed of high quality heat-treated, forged alloy steel. 
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A.       Guidance System: 
 

1. The position of the drill head shall be continuously tracked and recorded     by 
a downhole wireline tracking locator system and shall be supplemented by a 
“TruTracker” or equivalent tracking system installed between the entry point 
and the exit point.  The coordinates of the surface wire grid system shall be 
surveyed and recorded. The guidance system shall be capable of tracking at all 
depths up to eighty feet and in any soil condition, including hard rock.  It shall 
enable the driller to guide the drill head by providing immediate information 
on the tool face, azimuth (horizontal direction), and inclination (vertical 
direction) The guidance system shall be accurate to +/-2% of the vertical depth 
of the borehole at sensing position at depths up to one hundred feet and 
accurate within 1.5 meters horizontally. 

 
2. The Guidance System shall be of a proven type and shall be operated by      

personnel trained and experienced with this system.  The Operator shall be 
aware of any magnetic anomalies on the surface of the drill path and shall 
consider such influences in the operation of the guidance system if using a 
magnetic system. 

 
3. Bore Tracking and Monitoring:  At all times during the pilot bore the     

Contractor shall provide and maintain a bore tracking system that is capable 
of accurately locating the position of the drill head in the x, y, and z axes.  The 
Contractor shall record these data at least once per drill pipe length or every 
twenty-five (25) feet, whichever is most frequent. 

 
4. Downhole and Surface Grid Tracking System:  Contractor shall monitor and 

record x, y, and z coordinates relative to an established surface survey bench 
mark.  The data shall be continuously monitored and recorded at least once 
per drill pipe-length or at twenty-five (25) feet, whichever is more frequent. 

 
5. Deviations between the recorded and design bore path shall be calculated and 

reported on the daily log.  If the deviations exceed plus or minus 5 feet 
(horizontal or vertical deviation) from the design path, such occurrences shall 
be reported immediately to OWNER.  The Contractor shall undertake all 
reasonable and necessary measures to correct deviations and return to design 
line and grade. 

 
B. DRILLING FLUID (MUD) SYSTEM and pressure monitoring system: 

 
1. Mixing System:  A self-contained, closed, drilling fluid mixing system shall 

be of sufficient size to mix and deliver drilling fluid.  Mixing system shall 
continually agitate the drilling fluid during operations. 

 
2. Drilling Fluid Pressures and Flow Rates:  Drilling fluid pressures and flow 

rates shall be continuously monitored and recorded by the Contractor.  
The pressures shall be monitored at the pump.  These measurements 
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shall be made during pilot bore drilling, reaming, and pullback 
operations. 

 
3. Downhole Annular Pressure Monitoring System:  The Contractor shall 

use a downhole annular pressure monitoring system that will provide 
instantaneous and continuous operating pressures.  This system shall 
incorporate a data recorder that will store the downhole annular 
pressure data for the entire drilling operation.  This data shall be 
maintained and provided to the Engineer upon request or at the 
completion of the project.  The data (x,y,z) shall be presented in a format 
easily referenced to the contract drawings.  Pressure shall be indicated 
in psi at a specified datum. 

 
4. Drilling Fluids:  Drilling fluid shall be composed of clean water, 

appropriate additives and clay.  Water shall be from an authorized source 
with a minimum pH of 6.0.  Water of a lower pH or with excessive calcium 
shall be treated with the appropriate amount of sodium carbonate or 
equal.  The water and additives shall be mixed thoroughly and be absent 
of any clumps or clods.  No potentially hazardous material maybe used 
in drilling fluid. 

 
5. Delivery System:  The delivery system shall have filters in-line to prevent 

solids from being pumped into the drill pipe. Connections between the 
pump and drill pipe shall be relatively leak-free.  Used drilling fluid and 
drilling fluid spilled during drilling operations shall be contained and 
conveyed to the drilling fluid recycling system.  Pumps and or vacuum 
truck(s) of sufficient size shall be in place to convey excess drilling fluid 
from containment areas to storage and recycling facilities. 

 
6. Drilling Fluid Recycling System: Control of Drilling Fluids:  The drilling fluid 

recycling system shall separate sand, dirt and other solids from the 
drilling fluid to render the drilling fluid re-usable.  Spoils separated from 
the drilling fluid will be stockpiled for later use or disposal.  The 
Contractor shall follow all requirements of the Frac-Out and Surface Spill 
Contingency Plan as submitted and approved and shall control 
operational pressures, drilling fluid weights, drilling speeds, and any 
other operational factors required to avoid hydrofracture fluid losses to 
formations, and control drilling fluid spills.  This includes any spillages or 
returns at entry and exit locations or at any intermediate point.  All 
inadvertent returns or spills shall be promptly contained and cleaned up.  
The Contractor shall maintain on-site mobile spoil removal equipment 
during all drilling, pre-reaming, reaming and pullback operations and 
shall be capable of quickly removing spoils.  The Contractor shall 
immediately notify OWNER of any inadvertent returns or spills and 
immediately contain and clean up the return or spill. 
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E. OTHER EQUIPMENT: 
 

1. Pipe Rollers:  Pipe rollers, if utilized, shall be of sufficient size to fully 
support the weight of the pipe while being hydro-tested and during pull-
back operations.  Sufficient number of rollers shall used to prevent 
excess sagging of pipe. 

 
2. Pipe Rammers:  Hydraulic or pneumatic pipe rammers may only be used 

if necessary and with the authorization of the OWNER’s Representative. 
 

3. Restrictions:  Other devices or utility placement systems for providing 
horizontal thrust other than those defined above in the preceding 
sections shall not be used unless approved by the OWNER 
Representative prior to commencement of the work.  Consideration for 
approval will be made on an individual basis for each specified location.  
The proposed device or system will be evaluated prior to approval or 
rejection on its potential ability to complete the utility placement 
satisfactorily without undue stoppage and to maintain line and grade 
within the tolerances prescribed by the particular conditions of the 
projects. 

 
  3-02 DRILLING PROCEDURES 
 

A. Drill Path:  Prior to drilling Contractor shall utilize all verified locate information to    
determine drill pathway.  Marked up drawings (see Site Preparation paragraph) 
shall be on site at all times, and referred to during the drill operation. 

 
B. Guidance System:  Contractor shall provide and maintain a downhole wireline 

system to accurately locate the pilot hole (both horizontal and vertical position). 
A Tru-Tracker energized surface grid, or equivalent, shall be installed and used to 
supplement the wireline system. The OWNER Representative shall have access to 
instrumentation and readings at all times during operation. 

 
C. Drilling fluid pressures and flow rates:  Drilling fluid pressures and flow rates shall 

be continuously monitored and recorded.   
  

D. Subsidence and Heave:  Subsidence or heave of utilities, roads, or other features 
above the HDD centerlines and within the zone influenced by the HDD 
construction shall be limited to values that avoid damage.  These values shall be 
determined by the utility or right-of-way owner.  The Contractor shall repair any 
damage resulting from settlement or heave caused by HDD activities at no 
additional cost to OWNER.  The Contractor shall grout any voids caused by or 
encountered during drilling. 

 
E. Pilot Hole:  The pilot hole shall be drilled along the path shown on the plans and 

profile drawings or as directed by the OWNER Representative in the field.  Unless 
approved otherwise by OWNER, the pilot-hole tolerances shall be as follows: 
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1. Elevation:  As shown on the plans. 

 
2. Alignment:  ±5 feet and within 3 feet of right-of-way or easement 

boundary. 
 

3. Curve Radius:  The pilot hole radius shall be no less than 150% of the 
minimum bending radius as recommended by the pipe manufacturer of 
the pipe being installed.   

 
4. Entry Point Location:  The exact pilot hole entry point shall be within ±5 

feet of the location shown on the drawing or as directed by the OWNER 
Representative in the field. 

 
5. Exit Point Location:  The exit point location shall be within ± 5 feet of the 

location shown on the drawing or as directed by the OWNER 
Representative in the field. 

 
6. Water Main and Non-Water Main Separation Requirements:  The 

minimum separation requirements between HDPE water main and a non-
water main shall be as defined in 62-555, F.A.C. 

 
F. Pull Back:  After successfully reaming bore hole to the required diameter, 

Contractor will pull the pipe through the bore hole.  In front of the pipe will be a 
swivel and reamer to compact bore hole walls.  Once pull-back operations have 
commenced, operations must continue without interruption until pipe is 
completely pulled into bore hole.  During pull-back operations Contractor will not 
apply more than the maximum safe pipe pull pressure at any time.  Maximum 
allowable tensile force imposed on the pull section shall be equal to 80% of the 
pipe manufacturer’s safe pull (or tensile) strength. 

 
1. Torsional stress shall be minimized by using a swivel to connect a pull 

section to the reaming assembly. 
 

2. The pullback section of the pipeline shall be supported during pullback 
operations so that it moves freely and the pipe is not damaged. 

 
3. External pressure shall be minimized during installation of the pullback 

section in the reamed hole.  Damaged pipe resulting from external 
pressure shall be replaced at no cost to the OWNER. 

 
4. Locate wire shall be attached to the leading end of the pipe pulling head 

and shall extend the full length of the installed pipe.   
 

5. Buoyancy modification shall be at the discretion of the Contractor and shall 
be approved by the OWNER’s Representative.  The Contractor shall be 
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responsible for any damage to the pull section resulting from such 
modifications. 

 
6. In the event that pipe becomes stuck, Contractor will implement the 

submitted and approved contingency plan.  If pipe remains stuck, 
Contractor will notify OWNER Representative.  The OWNER’s 
Representative and Contractor will discuss options and then work will 
proceed accordingly. 

 
7. The Contractor shall cease operations if the pipe is damaged and shall 

remove the pipe from the bore hole and repair the pipe using the 
manufacturer’s recommended procedure or replace the damaged pipe 
before resuming installation. 

 
3-03 PIPE ASSEMBLY 
 

A. Pipe shall be welded/fused together in one length, if space permits.  Pipe may be 
placed on pipe rollers before pulling into bore hole to minimize damage to the 
pipe.  For pipe sizes larger than 12 inch, mechanical scrapers (per the fitting 
manufacturer’s recommendation) shall be utilized during the fusion work.  It is 
critical that all original oxidized pipe surface be removed in order for fusion to take 
place.  The scraping process requires that approximately .10” of the outer “skin” 
be removed in order to penetrate the oxidation and contamination barrier.  

 
B. Acceptability of Damaged Pipe:  Cuts or gouges that reduce the wall thickness by 

more than 10% are not acceptable and must be cut out and discarded. 
 

C. Fusion Testing:  When requested by the OWNER’s inspector, fusion testing will be 
performed. The test fusion shall be allowed to cool completely, and then fusion 
test straps shall be cut out.  The test strap shall be 12” (min) or 30 times the wall 
thickness in length with the fusion in the center and 1” (min) or 1.5 times the wall 
thickness in width.  Bend the test strap until the ends of the strap touch.  If the 
fusion fails at the joint, a new test fusion shall be made, cooled completely and 
tested.  No more than one passing test will be required per pull section. 

 
D. Mechanical Joining:  Polyethylene pipe and fittings may be joined together or to 

the materials by means of flanged connections (flange adapters and back-up rings) 
or mechanical couplings designed for joining polyethylene pipe or for joining 
polyethylene pipe to another material.  Mechanical couplings shall be fully 
pressure rated and fully thrust restrained such that when installed in accordance 
with manufacturer’s recommendations, a longitudinal load applied to the 
mechanical coupling will cause the pipe to yield before the mechanical coupling 
disjoins.  External joint restraints shall not be used in lieu of fully restrained 
mechanical couplings. 

 
E. Mechanical Joint and Flange Installation:  Mechanical joints and flange 

connections shall be installed in accordance with the Manufacturer’s 
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recommended procedure.  Flange faces shall be centered and aligned to each 
other before assembling and tightening bolts.  In no case shall the flange bolts be 
used to draw the flanges into alignment.  Bolt threads shall be lubricated, and flat 
washers shall be fitted under the flange nuts.  Bolts shall be evenly tightened 
according to the tightening pattern and torque step recommendations of the 
Manufacturer.  At least 1 hour after initial assembly, flange connections shall be 
re-tightened following the tightening pattern and torque step recommendations 
of the Manufacturer.  The final tightening torque shall be as recommended by the 
Manufacturer. 

 
3-04  TESTING 
 

A. DISINFECTION TESTS (potable water mains only):  All water pipe and fittings shall 
be thoroughly disinfected prior to being placed in service.  Disinfection shall follow 
the applicable provisions of the procedure established for the disinfection of 
water mains as set forth in AWWA - Standard C651 entitled “AWWA Standard for 
Disinfecting Water Mains”.  Bacteriological testing of the water main shall be 
scheduled and completed by the OWNER.  OWNER will collect the water samples 
and be responsible for completing the water analysis (lab testing). 

 
B. Temporary blow-offs shall be installed for the purpose of cleaning the water main.  

Blow-offs installed on water mains up to and including 12” shall be the same 
diameter as the water main.  Blow-offs installed on 16” water mains and larger 
may be the next smaller size, in diameter, than the water main being tested.  
Temporary blow-offs shall be removed and plugged after the main is cleared.  The 
OWNER’s Representative shall be present prior to and during the operation of 
blow-offs.  The main shall be flushed prior to disinfection. 

 
C. The new water main shall be connected to the existing water main at one point 

only for flushing purposes (no looping).  The new main MUST have a blow off on 
the end as required previously.  After the new main is thoroughly flushed, the 
open end shall be sealed and restrained and the main shall be thoroughly 
disinfected.  Anytime the new line is reopened (to repair defective joints or pipe, 
defective fitting or valve) the complete disinfection process shall be repeated.  
Once bacteriological clearance has been received from the regulatory authority, 
the new main may be pressure tested. 

 
3-05  PRESSURE AND LEAKAGE TESTS 
 

A. Contractor shall test pipelines installed under this Contract in accordance with 
these specifications prior to acceptance of the pipeline by the OWNER.  All field 
tests shall be made in the presence of the OWNER’s Representative.  Except as 
otherwise directed, all pipelines shall be tested.  Unless approved otherwise by 
OWNER, all fusible or butt weld joints shall be tested, including MJ adapter fittings 
associated with the new construction.  All piping to operate under liquid pressure 
shall be tested in sections of approved length.  The pressure testing of an HDPE 
line section shall be tested separately from the PVC and DIP line sections.  Where 
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impractical, the HDPE test section shall include only a minimum amount of PVC 
and ductile iron pipe within the test section.  If at all possible, the PVC and D.I.P. 
test sections shall be left exposed during the pressure test for visual leakage 
observation.  For these tests, the Contractor shall furnish clean water, suitable 
temporary testing plugs or caps, and other necessary equipment, and all labor 
required.  If the Contractor chooses to pressure test against an existing OWNER 
water main/valve, the new water main must be disinfected prior to connection to 
the OWNER’s line.  The OWNER will not be responsible for failure of the pressure 
test due to the existing valve leaking.  The OWNER may elect to furnish suitable 
pressure gauges for these tests.  If not, the contractor will furnish suitable 
pressure gauges, calibrated by an approved testing laboratory, with increments 
no greater than 2 psi.  Gauges used shall be of such size that pressures tested will 
not register less than 10% or more than 90% of the gauge capacity.  All valved 
sections shall be hydrostatic tested to insure sealing (leak allowance) of all line 
valves. 

 
B. Unless it has already been done, the section to pipe to be tested shall be filled 

with potable water and air shall be expelled from the pipe.  Reclaimed water may 
be utilized for filling new reclaimed water or sewer force main installations.  If 
blow offs or other outlets are not available at high points for releasing air, the 
Contractor shall provide 1 inch (minimum taps and blow-off valves (at the 12:00 
position), as necessary.  The cost of constructing blow-off valves and plugging 
them, after a successful pressure test, shall be included in the unit price bid 
amount for the HDPE pipe. 

 
C. For mains larger than 20” diameter, it is highly recommended that the contractor 

profile (line and grade) the main after installation and prior to pressure and 
leakage test to accurately locate all high points.  Field survey instrument (Level 
equipment) shall be utilized for this task.  Blow off valves shall be installed (at a 
minimum) at all high points which offset vertically more than two pipe diameters 
in length (at a minimum).  The contractor shall consult the design engineer on any 
technical questions or concerns. 

 
D. Hydrostatic testing shall consist of a 150 psig test pressures, based on the 

elevation of the highest point of the line or section under tests.  Pressure shall be 
applied by means of a pump connected to the pipe in a manner satisfactory to the 
OWNER’s Representative.  The pump, pipe connection and all necessary apparatus 
shall be furnished by the Contractor and shall be subject to the approval of the 
OWNER’s Representative. 

 
E. Maximum duration for pressure test, including initial and final phase of the test, 

shall not exceed eight (8) hours.  If the test is not completed due to leakage, 
equipment failure, etc., depressurize the test section, and then allow it to “relax” 
for at least eight (8) hours before bringing the test section up to test pressure 
again. 
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F. Initial Phase of Pressure Testing:  First, all air must be removed from the test 
section.  The pressure test shall be completed after the line is backfilled.  If 
possible, all flanged or mechanical joint valves and fittings shall be left exposed for 
visual leak inspection.  If possible all PVC and D.I.P. test sections shall be left 
exposed for visual leak inspection.  Initially, the pressure within the test section 
should be raised to approximately 160 psi and then allowed to be idle (no 
additional make-up water/pressure to be injected), for approximately 3 hours.  
During this 3 hour period, the test section shall be allowed to stabilize and come 
to an equilibrium stage.  No additional make-up water/pressure shall be applied 
to the test section during this 3 hour stabilization period unless the line pressure 
drops below 140 psi.  In this case, make-up water/pressure shall only be applied 
to the test section to maintain a minimum of 140 psi (during the 3 hour 
stabilization period). 

 
G. Final Phase of Pressure Testing:  The final phase of the pressure test shall involve 

applying make-up water/pressure to achieve an “initial test pressure” of 150 psi 
(minimum)/155 psi (maximum).  The test section is then allowed to be idle (no 
make-up water/pressure is added) for a period of 2 hours.  After this 2 hour 
period, make-up water/pressure is applied and measured to re-establish the 
“initial test pressure”.  The quantity of water utilized to re-pump the line shall be 
measured and compared to the allowable quantities as determined by the table 
below.  If the actual make-up water quantity is equal or less than the allowable 
amount, the pressure test passes.  If the actual make-up water quantities are 
greater than the allowable amount, the pressure test fails (see enclosed OWNER 
test form). 
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Table 1:  Allowable Make Up Amount 

Nominal Pipe Size (inches) 
Make-up Water Allowance 

(Gallons/Linear feet of Pipe) 
2-hour test 

6 0.003 
8 0.005 

10 0.0065 
12 0.0115 
14 0.014 
16 0.0165 
18 0.0215 
20 0.0275 
22 0.035 
24 0.044 
26 0.05 
28 0.0555 
30 0.0635 
32 0.0715 
34 0.081 
36 0.09 
42 0.1155 
48 0.1350 
54 0.1570 

 
H. In the event a section fails to pass the tests, the Contractor shall do everything 

necessary to locate, uncover (even to the extent of uncovering the entire section), 
and replace the defective pipe, valve, fitting or joint.  Visible leaks shall be 
corrected regardless of total leakage.  Lines which fail to meet these tests shall be 
retested as necessary until test requirements are complied with.  All testing shall 
performed at the Contractor’s expense 

I. If, in the judgment of OWNER, it is impracticable to follow the foregoing 
procedures exactly for any reason, modifications in the procedure shall be made 
with approval; but, in any event, the Contractor shall be responsible for the 
ultimate tightness of the piping within the above requirement.  Re-disinfection 
shall be required if the line is de-pressurized for repairs. 

 
3-06 LOCATE WIRE:  Locate wire shall be provided on all installations.  Locate wire shall be 12 

AWG copper-clad carbon steel with 30 mils (min) insulation.  Locate wire shall be brought 
to grade within a valve box or locate station box at all “entry point locations” and all “exit 
point locations”.  There is no maximum length or interval between locate wire stations. 



Addendum No. 1, 3/19/21 
 

33 05 07.13-19 

PART 4 – MEASUREMENT AND PAYMENT 
 
4-01  Payment for Horizontal Directional Drilling shall be paid for at the linear foot price for 
each diameter of pipe installed, and shall include all machinery, equipment, pipe, accessories, 
labor, and fuel to install the pipe as specified and shown on the drawings.  
 
 
 
 
 
 
 
 
 

*** END OF SECTION *** 
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SECTION 33 14 00 
WATER DISTRIBUTION SYSTEM  

 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. These specifications shall govern the furnishings, transporting and installing of water 
distribution lines, fittings, valves, fire hydrants, and other appurtenances. The pipe 
and accessories shall be installed in accordance with the requirements of these 
specifications at the locations and depths indicated on the plans and shall be of the 
classes, sizes and dimensions shown thereon. 

 
B. The installation of pipe shall include all joints, connections to new or existing pipes, 

and the installation of all fittings, valves, fire hydrants, and other appurtenances. The 
pipe and accessories shall be of the classes, sizes and dimensions shown thereon. 

 
C. Water main shall be of polyvinyl chloride (PVC) or ductile iron (DI or DIP) 

manufacture as specified herein. 
 
1.2 SUBMITTALS 
 

A. Shop Drawings: 
 
 1. Submit size, class and other details of the pipe to be used. 
  

2.   Submit information on typical joint and harnessing details. 
 
B. Tests:  Submit a description of the proposed testing methods, procedures, and 

apparatus. Submit copies of all test reports. 
 
C. Record Drawings:  During progress of the Work, keep an up to date set of drawings 

showing field modifications.  Submit drawings at a scale satisfactory to the 
Engineer that show the actual in-place installation of all piping and appurtenances 
installed under this section.  The drawings shall show all piping on the plans with 
all reference dimensions and elevations required for complete record drawings of 
the piping systems.  The drawings shall be furnished no later than 30 days after 
Substantial Completions of the Work. 

 
1.3 WARRANTY 
 

A. The contractor shall warranty all materials of construction and repair and all 
workmanship for a period of one (1) year from the date of acceptance of final 
work. 

 
B. Should defects of failures occur during the period of warranty, the contractor shall 



Addendum No. 1, 3/19/21 
 

33 14 00-2 

promptly take whatever steps are necessary to return the work to first class 
condition. 

 
 
PART 2 - MATERIALS 
 
2.1 PIPE, COUPLINGS AND ACCESSORIES 
 

A. PVC Pipe: 
 

1. All PVC pipe and fittings four (4”) inches to twelve (12”) inches in diameter 
shall conform to the latest edition of AWWA C-900 and shall be made from 
Class 12454-A or B materials per the latest edition of ASTM D-1784. Pipe shall 
be a minimum of DR 18 unless otherwise specified, for a minimum pressure 
class rating of 235 PSI per UL standard. All pipe shall conform with the outside 
diameter (OD) dimensions of ductile iron pipe to facilitate use of DIP fittings, 
standard cast iron valves and specials. All joints shall be elastomeric seals 
conforming to the latest edition of ASTM F-477. All pipe shall bear the seal of 
the National Sanitation Foundation (NSF). All jointing shall be made in 
accordance with the manufacturer's recommendations. 

 
2. All PVC pipe and fittings greater than twelve (12”) inches in diameter shall 

conform to the latest edition of AWWA C-905 and shall be made from Class 
12454-A or B materials per the latest edition of ASTM D-1784. Pipe shall be a 
minimum of DR 18 per UL standard unless otherwise specified, for a 
minimum pressure class rating of 200 PSI. All pipe shall conform with the 
outside diameter (OD) dimensions of ductile iron pipe to facilitate use of DIP 
fittings, standard cast iron valves and specials. All joints shall be elastomeric 
seals conforming to the latest edition of ASTM F-477. All pipe shall bear the 
seal of the National Sanitation Foundation (NSF). All jointing shall be made in 
accordance with the manufacturer's recommendations. 

 
3. All PVC pipe (1-1/2”) inches to three (3”) inches in diameter shall conform to 

the latest edition of ASTM D-2241 and shall be made from Type 1120 
material. Pipe shall be a minimum of SDR 26 unless otherwise specified, for 
a working pressure of 160 PSI. All joints shall be integral bell gasket in 
accordance with the latest edition of ASTM D-3139. Pipe shall bear the seal 
of the NSF. All jointing shall be made in accordance with the manufacturer's 
recommendations. 

 
4. All PVC pipe (1”) inch and smaller in diameter shall conform to the latest 

edition of ASTM D-2241 and shall be made from Type 1120 material. Pipe 
shall be a minimum of SDR 26 unless otherwise specified, for a working 
pressure of 150 PSI. All joints shall be solvent weld in accordance with latest 
edition of ASTM D-2855 with the solvent cement conforming to the latest 
edition of ASTM D-2564. All pipe shall bear the seal of the NSF. All jointing 
shall be made in accordance with the manufacturer’s recommendations. 
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B. Ductile Iron Pipe: 

 
All pipe shall be centrifugally cast in metal or sand lined molds manufactured in 
accordance with the later edition of ANSI A21.51 (AWWA C-151). Pipe shall be of the 
following classes unless otherwise specified. 
 
 24” Pressure Class 200 
 16” Pressure Class 250 
 12”, 10”, 8”, 6” and 4” Pressure Class 350 
 
All pipe and fittings shall be tested for minimum 150 PSI water working pressure 
laying conditions Type 2 flat bottom trench without blocking, tamped, backfilled and 
under five (5) feet of cover. All pipes and fittings shall be factory coated on the 
outside with an asphalt seal coat conforming to the latest edition of A 21.5 and lined 
inside with a minimum of 1/16 inch cement lining in accordance with the latest 
edition of ANSI A 21.4 (AWWA C-104). All ductile iron pipe shall be poured, cast and 
manufactured in the United States. 

 
1. Ductile iron pipe installed pursuant to these specifications shall be encased 

with an 8 mils thick loose polyethylene encasement in accordance with the 
latest edition of A 21.5 (AWWA C-105). 

 
2. Joints for ductile iron pipe shall be slip-on type unless otherwise specified. All 

joints for fittings, valves and specials shall be mechanical joints. Slip on pipe 
joint for ductile cast iron pipe shall conform to the latest edition of ANSI A 
21.11 (AWWA C 111) except that the joints shall be made with a special 
gasket seal as described in Section 2.3 of these specifications, or approved 
equal. Lubricants shall be non-toxic, odorless, tasteless and shall not support 
bacteria and shall be specifically manufactured for the pipe utilized. 
Mechanical joint pipes shall conform to the latest edition of ANSI A-21.11 
(AWWA C-111). 

 
 3. If flexible joint or river crossing pipe is required and/or indicated in 

the project plans or specifications the joint shall be designed for a maximum 
deflection of 15 degrees, and a maximum working pressure rating of 250 psi. 
The type shall be the USIFLEX joint as manufactured by U.S. Pipe or an 
approved equal. 

 
C. Joints: 
 

1. Unless otherwise shown on the Drawings, pipe joints shall be slip-on rubber 
gasket type conforming to the requirements of AWWA C-111 (ANSI 21-11). 
 

2. Pipe placed within casings shall have restrained joint connections.  
Restrained joints shall also be used as specified in the restrained joint details.  
Ductile iron pipe restraints shall be as described in Section 2.3, or approved 
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equal. PVC pipe restraints shall be as described in Section 2.3, or approved 
equal. 

 
3. Restrained joint water pipe shall be as described in Section 2.3, or approved 

equal. Restrained slip-on joints for pipe shall be designed for a working 
pressure of 250 psi and shall be capable of being deflected 3 degrees per 
joint. 

 
D. Fittings: 
 

1. All fittings shall be cast from ductile iron in accordance with ANSI/AWWA 
C153/A21.53. Fittings shall be listed by an approved certifying agency as 
conforming to the requirements of ANSI/NSF 61. The working pressure rating 
shall be 350 psi. 
 

2. All fittings shall be asphalt seal coated outside and cement lined inside in 
accordance with the latest edition of AWWA C-104 (ANSI 21-4), except 
cement lining may be half of thickness (enameline type) with bituminous seal 
coating, per Federal Specification WW-PO42A where accepted by the 
Engineer. 
 

3. All valve clusters consisting of a tee and one or more valves, including fire 
hydrant legs, shall be monolithically restrained with ductile iron restrained 
joint anchor coupling fittings. 

 
E. Valves: 
 

1. Gate Valves shall comply with the latest edition of AWWA C-515. Gate valves 
shall be iron body, encapsulated high strength cast iron wedge, resilient seat, 
non-rising stem, and shall open counterclockwise. All valves for buried 
service shall be mechanical joint; above grade shall be flanged with 
handwheel operator. Gate valves 16” and larger shall be furnished with bevel 
gearing for horizontal installation. All gate valves shall have a maximum 
working pressure of 250 PSI and be tested at 500 PSI. The thrust collar and 
other bearing surfaces shall be permanently lubricated with oil. The stuffing 
box shall be triple O-ring sealed with fourth O-ring serving as a dirt seal. The 
disc mechanism shall be designed so that the seating pressure is applied 
equally at multiple separate contact points near the outer edge of the rubber 
coated gate by the valve body.  Gate valves shall be equipped with 
mechanical joint connections unless otherwise specified. Gate valves shall be 
as described in Section 2.3, or approved equal.  

 
2. Check Valves shall be iron body, spring loaded, swing type with straight away 

passage of full pipe area and renewable bronze seat ring with resilient faced 
disc and shall comply with the latest edition of AWWA C-508. Check valves 
shall not be installed within 3 pipe diameters of any other “structure” in the 
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pipeline or as recommended by the manufacturer. Check valves shall be as 
described in Section 2.3, or approved equal.  
 

3. Air Release Valves shall comply with the latest edition of AWWA C512. Air 
release valves shall be iron body with a maximum working pressure of 300 
PSI. Air release valves orifice size ranges from 1/16 in – 1 in, and the inlet 
connection ranges from ½ in. – 6 in. Air Release Valves shall be as described 
in Section 2.3, or approved equal. 
 

4. Post Indicator Valves shall be capable of indicating if the valve is in the open 
or shut position and provide a means to operate a buried valve.  The 
adjustment range of the indicator post shall be 34.5” to suit a deeper burried 
valve and be easily adjusted in the field.  The wrench handle shall fit over a 
“U” bracket on the barrel, and shall be fixed with a padlock to secure the 
operation wrench to the barrel.   

 
5. Motor Operated Valves (MOV) shall be an approved gate valve with a Rotork 

IQ3 electric actuator or approved equal.  
 

F. Services: 
 

Service tubing shall be high-density polyethylene tubing (CTS) pipe SDR 9 for use in 
potable water service applications.  Potable water service tubing shall meet the 
requirements of ASTM D2737, AWWA C901 and NSF Standards 14 and 61.  Pipe 
dimensions shall meet Copper Tubing Size (CTS) standards.  Tubing material shall be 
high-density polyethylene conforming with the minimum requirements of cell 
classification 345464E as defined and described in ASTM D3350.  The resin shall have 
a material designation code of PE3608 (formerly PE3408) by the Plastic Pipe Institute. 
Polyethylene service tubing shall be as described in Section 2.3, or approved equal.  
Standards and design should be compliant with working pressures for the water 
mains specified above. 

 
G. Fire Hydrants: 
 

1. Fire hydrants shall be as described in Section 2.3, or approved equal. 
Hydrants shall be of the compression type with a 5 1/4 inch valve opening. 
All hydrants shall be nominal six inch (6") size, 3-way construction with one 
4-1/2" pumper nozzle and two 2-1/2" hose connections. Nozzle threads shall 
be National Standard unless otherwise specified. The depth of bury shall be 
4 feet unless otherwise specified.  

 
2. Hydrants shall be furnished with a sealed oil reservoir located in the bonnet 

so that all threaded and bearing surfaces are lubricated when the hydrant is 
operated. Hydrant shall be furnished with a breakable feature that will break 
cleanly on impact and shall consist of two part breakable flange with a 
breakable stem coupling. 
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3. Hydrants shall be wire brushed as needed. Hydrants shall be painted one coat 
of red lead paint and two coats of epoxy paint of the color specified by the 
Owner or Engineer. 

 
4. Post type hydrants shall be frost proof. 

 
H. Valve Boxes: 
 

1. Valve Boxes shall be two piece, screw type, 5 1/4 inch shaft, as described in 
Section 2.3, or approved equal. Contractor shall supply boxes with the 
correct base for all valves and in correct length for field conditions. The letter 
"W" or the word "WATER" shall be cast in the valve box cover. 

 
2. Valve box castings shall be manufactured of clean, even grain, gray cast iron 

conforming to ASTM Designation A 48, Class 30B, Gray Iron Castings; and be 
smooth true to pattern, free from blow holes, projections, or other harmful 
defects. Valve boxes shall be coated with a single coat of coal tar pitch before 
machining, so that machined seating surfaces will be free of any coating. 
Seating surfaces shall be machined so that the cover will not rock. 

 
I. Corporation Stops and Curb Stops: Corporation stops and curb stops shall be as 

described in Section 2.3, or approved equal. 
 

J. Service Saddles: Service saddles shall be all bronze, double strap design as described 
in Section 2.3, or approved equal.  All service connections on PVC mains shall be 
equipped with service clamps unless otherwise noted. 

 
K. Water Meters and Meter Boxes: Water meters shall be the magnetic drive, positive 

displacement type with hermetically sealed registers and shall be read in gallons.  
They shall be as described in Section 2.3, or equal by passing test of apparent 
equivalence. Meters shall be complete with stub connections. Meter boxes shall be 
cast iron, concrete or plastic and be approximately 12" X 18" X 12" deep. Prior 
approval by the Engineer will be required. 

L. Specials: Specials shall be of the same material as the pipe material being used or as 
approved by the Engineer. The term specials shall include plugs, caps, and other 
items as needed. Specials shall conform to the applicable AWWA/ASTM/ANSI 
Standards and shall be designed for the working pressure of the water mains on 
which they are being installed. 

 
M. Marking Tape: Marking tape shall be detectable underground marker tape, 2" wide, 

with "CAUTION WATER MAIN BELOW printed continuously along its length. Tape 
shall be blue with silver-colored trim and lettering, or other color combination 
acceptable to the Owner. 
 

N. Tracer Wire:  Tracer Wire shall be used with all water mains with a test cap located 
a maximum of 500 feet apart. Tracer wire shall be #12 insulated solid copper type 
THHN or THWN VW-1 600V gasoline and oil resistant wire and test caps shall be 
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Blue for water. Tracer Wire is to be installed with all water lines including service 
lines from main line to the curb stop. A location station or test cap is to be installed 
behind each fire hydrant. 
 

O. Tracer Wire Terminals:  Terminals shall be as described in Section 2.3, or approved 
equal. Terminals shall be installed at each fire hydrant.  Terminal top covers shall be 
blue. 

 
P. Tapping Sleeves:  Hot tap sleeves shall be stainless steel and as described in Section 

2.3, or approved equal. 
 
Q. Valve Insertion:  Valve insertion shall be as described in Section 2.3, or approved 

equal. Installer shall have successfully completed 50 valves. 
 
R. Marker Posts: Blue fiberglass marker posts shall be installed every 500’ and at all 

valves.  
 
2.2 BEDDING AND BACKFILL 
 

A. Native material excavated from the trench shall be used for bedding and backfill 
where allowed by the Engineer. 

 
B. Select bedding and backfill shall be provided where called for by the Engineer and in 

additional areas where requested by the Contractor and deemed appropriate by the 
Engineer. Select bedding may not be used as a means of avoiding trench dewatering. 
Select bedding and backfill shall meet one of the following characteristics: 

 
Type A: A well graded uniform mixture of coarse concrete aggregate and 

course sand. 
Type B: A sand-clay material with a maximum liquid limit (LL) of 30 and a 

plasticity index (PI) of less than 10. 
Type C: A silty-clay material with a maximum liquid limit (LL) of 30 and a 

plasticity index (PI) of 5-15. 
Type D: A freely draining sand with not more that 15% (by weight) silt or clay 

content. 
 
 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 

A. All water mains shall be located within a utility easement, or within the right-of-way 
of a street as noted on the plans.  Water lines shall not be installed until final grading 
of the water line location has been completed. 
 

B. Vehicular traffic shall be maintained on traveled roads and streets during 
construction of water lines, unless temporary closures are authorized by the 
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Engineer.  A traffic control plan must be prepared by the Contractor and approved 
by the Engineer prior to commencement of construction which will interfere with 
traffic. Traffic control shall be implemented in accordance with the Manual on 
Uniform Traffic Control Devices. 
 

C. Protection and repair of all property, including all expenses, shall be the 
responsibility of the Contractor.  The Contractor shall erect and maintain all 
necessary fences, barricades, lights and danger signals as necessary for the 
protection of the public.  Buildings, trees, fences and other public properties not 
scheduled for demolition shall be protected during construction.  Grass sod and 
other property damaged or destroyed shall be replaced in like kind at the expense of 
the Contractor. 
 

D. All work accomplished under this Contract shall be accomplished in strict accordance 
with all OSHA, MDOT, and Mississippi State Department of Health regulations. 
 

E. Contractor shall be responsible for having all existing underground utilities located 
within the project site.  The Contractor shall coordinate excavation work with other 
utilities as necessary to protect existing utilities.  Mississippi State Law, The 
Underground Facilities Damage Prevention Act, requires two working days advance 
notification through the Mississippi One-Call System Center before excavating using 
mechanized equipment or explosives (except in the case of emergency).  The One-
Call System phone number is 1-800-227-6477.  The Contractor is advised that there 
is a severe penalty for not making this call.  Not all utility companies are members of 
the Mississippi One-Call System; therefore the Contractor is advised to contact all 
non-member utilities as well as the One-Call System. 

 
F. The Contractor shall preserve and protect all existing utilities and other facilities 

including but not limited to: telephone, television, electrical, water and sewer 
utilities, surface or storm drainage, highway or street signs, mail boxes, and survey 
monuments. 

 
G. The Contractor shall immediately repair or replace utilities or other facilities 

damaged during construction. The Contractor shall support and protect any 
underground conduits, pipes, or service lines where they cross the trench. 

 
3.2 EXCAVATION 
 

A. The Contractor shall perform all excavation of every description and of whatever 
substances encountered to the depth specified in the Plans or as directed by the 
Engineer. The bottom of all trenches shall be carefully shaped, graded and aligned in 
accordance with the instructions of the Engineer and to his complete satisfaction 
before any pipe is placed. All trenches shall be excavated to a depth to maintain 
minimum cover over the installed pipe of at least 36" for pipe installed under 
ordinary conditions. The Contractor may reduce or increase the depth of bury at fire 
hydrant locations to avoid undesirable fire hydrant setting with the approval of the 
Engineer. Minimum cover over the installed pipe shall be 42" under existing creeks 
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or ditches, or as directed by the Engineer.  All trenches shall maintain a width that 
allows for twelve inches (12”) of space between the installed pipe and the trench 
wall.  

 
B. Care should be taken in shaping and grading the ditch bottom to assure that the 

barrel of the pipe rests in uniform and continuous contact with the supporting 
ground over its entire length and that the bells or joints are entirely free from the 
bottom of the trench. 

 
C. In the event it is necessary to place fill in the bottom of the ditch to obtain such 

uniform contact, it shall be made with approved material and thoroughly compacted 
in a manner satisfactory to the Engineer. Holes of ample size shall be cut under and 
around all bells and joints to provide adequate room for making joints. A tolerance 
of 8 inches from the established grade may be permitted, when approved by the 
Engineer, if excessive breaks in alignment at the joints prevent proper installation of 
the pipe. 

 
D. When rock is encountered, the Contractor shall excavate to a depth at least 4 inches 

below the required grade and backfill to grade with 4 inches of select bedding.  Costs 
associated with the removal and disposal of rock excavation shall be considered 
incidental to the cost of the water main and shall be absorbed in the cost of the water 
main. 

 
E. If the established grade conflicts with other utilities, the water line grade shall be 

changed to avoid the conflict in a manner acceptable to the Engineer. 
 
F. No more than 200 feet of trench may be opened in advance of pipe laying. 
 
 
G.  Contractor shall excavate only the length of trench as needed for same day pipe 

installation.  No open trenches shall be left at the end of each work day. 
 
H. Water will not be permitted in the trenches while the pipe is being laid. The          

 Contractor shall not open up more trench than the available pumping facilities          
are able to dewater to the satisfaction of the Engineer. 
 

I. Barricade open excavations occurring as part of this work and post with warning 
light in accordance with local requirements.  Operate warning lights as 
recommended by authorities having jurisdiction. 

 
J. Protect structures, utilities, sidewalks, pavements, and other facilities from 

damage caused by settlement, lateral movement, undermining, washout and 
other hazards created by earthwork operations. 

 
3.3 SHEETING AND BRACING 
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A. The Contractor shall furnish and place sheeting and bracing to the satisfaction of the 
Engineer. Sheeting and Bracing may be required to support the sides of the trench 
and to protect the workmen and pipe or adjacent structures from injury by the 
sloughing or caving of the trenches. The sheeting and bracing may be removed as 
the trench is backfilled or may be left in place when necessary to prevent damage. 

 
B. In the event sheeting or bracing is left in place, it shall not extend nearer than 1 foot 

to the surface of the ground. In no case will extra compensation be allowed for 
furnishing, placing, or removing any sheeting and bracing. Any voids left in the 
embedment material by support removal shall be carefully filled with granular 
material and adequately compacted. The cost of this work shall be included in the 
unit price bid for installing the pipe. 

 
3.4 PIPE LAYING 
 

A. General: 
 

PVC pipe shall be installed in accordance with the latest edition of ASTM D-2321 
assuming the use of Class IV native material or better. Ductile iron pipe shall be 
installed in accordance with the latest edition of AWWA C-151 using Type 2 bedding 
and native material. Select bedding or backfill for PVC or DIP water main shall be 
provided where called for by the Engineer in accordance with the Contract 
Documents. 

 
B. Pipe, appurtenances, and fittings shall be laid to the line and grade established on 

the Plans and as directed by the Engineer. Extra depth shall not be measured unless 
noted on the Proposal Form. 

 
C. Receiving, Handling and Storage of Pipe: 
 

1. Ship, store, and place pipe at the storage yard or installation site, supporting 
the pipe uniformly.  Avoid scratching the pipe surface.  Do not stack higher 
than 4-feet nor stack with weight on bells. Cover to protect from sunlight. 
 

2. Pipe should be inspected for any damage or imperfections.  Do not install any 
pipe that shows evidence of exposure to sunlight, age, surface deterioration, 
or other physical damage.  The Engineer and the Engineer’s representative 
reserves the right to inspect all materials received and reject any which does 
not meet the requirements of the standards and specifications. 
 

3. Damaged pipe will be rejected and the Contractor shall immediately place all 
damaged pipe apart from the undamaged and shall remove the damaged 
pipe from the site within 24 hours. 
 

4. Do not install pipe that is gouged or scratched forming a clear depression. 
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5. Do not install a pipe that is contaminated with a petroleum product (inside 
or outside). 
 

6. Pipe should be unloaded, handled and stored in accordance with the     
manufacturer’s recommendations.  Pipe shall be handled during all phases 
of construction in a manner that will provide the maximum protection of the 
pipe and any coating or lining and will prevent the intrusion of dirt or other 
foreign materials into the pipe.  Lift pipes with mechanical equipment using 
wide belt slings or a continuous fiber rope which avoids scratching the pipe. 
Do not use cable slings or chains.  Pipes up to 12-inches in diameter may be 
lowered by rolling on two ropes controlled by snubbing.  Pipes up to 6-inches 
in diameter can be lifted by hand. All slings, hooks and other lifting or 
handling equipment which comes in contact with the pipe and 
appurtenances shall be padded. Dropping the pipe during unloading or 
placing in the trench is prohibited and will be cause for rejecting that 
material. 
 

7. Only the amount of pipe and fittings necessary to insure sufficient installation 
progress shall be strung along the trenches.  All other pipe and fittings shall 
be protected at all times from damage by traffic, workmen, construction 
operations and other hazards. 
 

D. The inside of the bells and the outside of the spigots shall be thoroughly cleaned 
before they are placed. The inside of all pipe shall be thoroughly swabbed to ensure 
that the pipe is clean and free of obstructions and foreign matter until the work is 
completed. 

 
E. Where pipe laying ceases at the end of the day or for any cause, the end of the pipe 

shall be securely closed in order to prevent the entrance of water, mud or any other 
objectionable matter. 

 
 F. Pipe shall not be laid when water is in the trench. 

 
 G. Marking Tape: Marking tape shall be placed continuously along the top of the 

water main above the center of the pipe and to a depth of not less than 18 inches. 
 

 H. Tracer Wire: Tracer Wire shall be placed continuously along the top of the 
water main and service line above the center of the pipe and secured to the pipe 
with tape every 5 feet. 

 
 I. Thrust Restraint:  All buried piping shall be restrained from movement by 

thrust forces at the locations shown on the drawings and as directed by the Engineer.  
Pipe restraint rings shall be provided for this purpose.  Restraint rings shall be 
provided at all pipe branch fittings, all fittings at direction changes, and all fittings at 
the dead ends of pipelines.  In addition, restraints shall be provided at all pipe 
reducers as shown on the drawings. 
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 J. Pipe restraint rings shall be provided for all pipe joints within the distances 
from the fittings as shown on the drawings.  Pipe restraint rings shall be of ductile 
iron construction conforming to ASTM A536.  A split ring shall be installed behind the 
pipe bell end and a serrated restraint ring shall be installed to grip the pipe.  A 
sufficient number of bolts as recommended by the restraint manufacturer shall be 
installed to connect the bell ring and the pipe ring.  The restrained joint combination 
shall be rated for a minimum working pressure of 150 psig.  Pipe restraint rings shall 
be as described in Section 2.3, or approved equal. 

 
 K. Thrust Blocks shall be installed at locations shown on the Plans and as 

otherwise directed by the Engineer. 
 

L.  Existing water pipes and appurtenances to be removed or abandoned shall be as 
designated on the Drawings or directed by the Engineer.  Abandoned water services 
shall be plugged at the cut ends.  Abandoned water mains shall be removed as shown 
on the Drawings, or if abandoned in place, shall be filled with a flowable fill and 
mechanically plugged and blocked with a combination of steel I-beam and concrete 
thrust blocking. 

 
3.5 MAKING JOINTS 
 

A. All joints shall be constructed in accordance with the manufacturer's 
recommendations using the jointing materials, specials and lubricants specified by 
the manufacturer and approved by the Engineer. 

 
3.6 SETTING FITTINGS, VALVES, HYDRANTS AND SPECIALS 
 

A. All fittings, valves, valve boxes, hydrants and other appurtenances shall be set at the 
location indicated on the Plans or as directed by the Engineer. Omission of any of 
these items shall be corrected by the Contractor without extra cost to the Owner. 
The addition of any of these items not shown on the plans and not requested by the 
Owner or Engineer, which are installed without the expressed consent and 
agreement of the Engineer, shall not be allowed for payment but shall be considered 
as absorbed costs to the Contractor. In addition, any fittings or specials installed by 
the Contractor purely for his convenience shall not be allowed for payment unless 
specifically approved by the Engineer. Valves and fittings shall be jointed to pipe as 
recommended by manufacturers. 

 
B. All valves, including bypass valves, shall be provided with a valve box. The valve box 

shall not transmit shock or stress to the valve and shall be centered and plumb over 
the operating nut. The valve box cover shall be flush with the pavement surface or 
such other level as directed. Valve box slabs or marker posts shall be provided where 
specified on the Drawings or as directed by the Engineer as an absorbed cost to the 
Contractor. 

 
C. Hydrants shall be located as shown on the plans and in a manner that will provide 

complete accessibility and will prevent damage from vehicles. All hydrants shall 



Addendum No. 1, 3/19/21 
 

33 14 00-13 

stand plumb and shall have their pumper connections at right angles to the curb line. 
The Center of streamer nozzle shall be 18" above top of finished ground or top of 
curb where applicable. Where necessary, hydrant extensions shall be furnished at no 
additional cost to the Owner, to meet this requirement. 

 
1. Each fire hydrant shall set truly vertical and securely braced with concrete or 

stone blocks until it is self-standing. It shall be set on a stone or concrete slab 
not less than four (4) inches thick and not less than one square foot of surface 
area placed on well compacted soil surrounded by a minimum of seven (7) 
cubic feet of sound broken stone or clean gravel to permit free draining of 
the hydrant. The gravel or stone shall reach from the bottom of the trench to 
at least six (6) inches above the waste opening of the hydrant. 

 
2. All hydrants, valves and fittings shall be anchored with anchor couplings 

approved by the Engineer. 
 

3.7 SERVICE ASSEMBLIES AND SERVICE LINE INSTALLATION 
 

A. Service Assembly Reconnections shall consist of a corporation stop, service clamp, 
curb stop, connection to the existing meter using the existing meter box, fittings 
required to permanently cap any service line to be abandoned, and other 
appurtenances needed to complete the assembly in accordance with the Contract 
Drawings.  They shall be installed in a good and workmanlike manner in the places 
designated on the Plans or as directed by the Engineer. Ends of services shall be 
located from two property corners and shown on Contractor's record drawings. 

 
B. Service Assembly Relocations shall consist of moving an existing meter and meter 

box to a location approved by the Engineer, connecting the new service line to the 
relocated meter and existing service line to residence, fittings required to 
permanently cap any service line to be abandoned and other appurtenances needed 
to move the assembly in accordance with the Contract Drawings.  They shall be 
installed in a good and workmanlike manner in the places designated on the Plans 
or as directed by the Engineer.  

 
C. New Service Assemblies shall consist of a corporation stop, service clamp, curb stop, 

meter box, meter and other appurtenances needed to complete the assembly in 
accordance with the Contract Drawings. They shall be installed in a good and 
workmanlike manner in the places designated on the Plans or as directed by the 
Engineer. The ends of the service shall be plugged, permanently marked with a metal 
"T" post, painted "Blue" and extending a minimum of 24" above finished grade. Ends 
of services shall be located from two property corners and shown on Contractor's 
record drawings also during the construction of the curb a "W" shall be inscribed 
into the curb at the service crossing locations. 

 
D. Service line shall be as specified herein and will be measured and paid for separately 

as detailed herein.  Service line must be continuous from the corporation stop to the 
curb stop without any joints in the line. 
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3.8 CONNECTION TO EXISTING MAINS 
 

A. Where indicated on the Plans, cut-ins must be made by the Contractor in order to 
connect the new main with existing water mains. The Contractor shall furnish all 
labor and materials and service required for the excavating, cutting the existing 
mains, removal and relocation of sections of old pipe, dewatering the trench, 
connection of a  new main with the old and the setting of necessary fittings, specials 
and valves as shown on the Plans. 

 
B. The Contractor shall provide temporary blocking and bracing properly placed to 

prevent movement or blowing off of any pipe, valves or fittings due to water 
pressure on the main. All connections shall be made in a most expeditious and 
workmanlike manner to cause the least inconvenience to water customers and to 
traffic. 

 
C. Any time that the interruption of water service in the existing system is necessary 

because of operations under this Contract, the Contractor shall notify the Owner at 
least 48 hours in advance. Interruptions of water service shall not extend over night 
or through the weekend unless approved by the Owner and the Engineer. 

 
3.9 BACKFILLING TRENCHES 
 

A. Backfilling shall be carefully performed and the original surface restored, to the full 
satisfaction of the Engineer. The trenches shall be backfilled with fine, loose earth, 
free from large clods or stones, carefully rammed until enough has been placed to 
provide a cover of not less than 1 foot above pipe. The remainder of the backfill 
material in unpaved areas shall be placed in the trenches, and any excess materials 
shall be windrowed over the trench. As settlement occurs, trenches shall be refilled, 
smoothed off, and made to conform to the surface of the ground until settlement 
ceases.  Water Mains will not be considered eligible for payment until the trench 
has been backfilled and the original surface has been restored to the full 
satisfaction of the Engineer. 

 
B. Backfill in roadways, drives or in areas to be paved shall be made as specified above, 

except that fill above the pipe shall be deposited in layers not to exceed 6 inches. 
Such fill shall be compacted with mechanical tampers so that the compacted soil 
shall have a density of at least that of the undisturbed adjacent ground or 95% 
maximum optimum moisture density. This is done using the Proctor Method, ASTM 
D-698. Backfill material shall be sand-clay, clay-gravel or other approved material. 
Disposal of surplus material shall be as directed by the Engineer. 

 
3.10 TEMPORARY SURFACES OVER TRENCHES 
 

A. Whenever the water improvements are constructed under traveled roadways, 
driveways, sidewalks or other traveled surfaces, a temporary surface shall be placed 
over the top of the trench as soon as possible after placement and compaction of 



Addendum No. 1, 3/19/21 
 

33 14 00-15 

the backfill has been satisfactorily completed.  The temporary surface shall consist 
of a minimum of twelve inches (12”) of crushed limestone. 

 
B. The top of the temporary surface shall be smooth and meet the grade of the adjacent 

undisturbed surface.  The temporary surface shall be maintained at the Contractor’s 
expense until final restoration of the street surface is completed as specified.  No 
permanent restoration of the street surface shall be initiated until authorized by the 
Engineer.  The temporary surfacing shall be required over the entire width of the 
trench.  Any width in excess of the specified width shall not be used in measuring 
payment quantities. 

 
3.11 REPLACEMENT OF PERMANENT SURFACES, STRUCTURES, AND PROPERTY 
 

A. General:  The Contractor shall restore all permanent type pavements, sidewalks, 
driveways, curbs, gutters, shrubbery, fences, poles, drainage culverts, drainage 
structures, and other property and surface structures removed or disturbed during 
or as a result of construction operations to a condition which is equal in appearance 
and quality to the condition that existed before the work began.  The surface of 
improvements shall be constructed of the same material and match in appearance 
the surface of the improvement which was removed.  Where select granular trench 
backfill is used, the restoration shall be made as soon as possible after compaction 
of the backfill has been completed. 

 
B. Concrete Pavement Surface:  Where the existing pavement surface is Portland 

Cement concrete, the pavement replacement shall consist of a minimum of six (6) 
inches of reinforced concrete placed over six (6) inches of compacted crushed 
limestone or sub-base.  Concrete shall conform to Section 03 00 00 “Concrete 
General.”  The concrete surface shall be finished equal to the existing finish (ie., 
trowel, broom, exposed aggregate, etc.).  Pavement joints in the replacement 
surface shall conform to and match the joints in the adjacent pavement area. 

 
C. Asphalt Pavement Surface:  Where the existing pavement surface is bituminous 

concrete and 12” of crushed limestone has been placed in the trench, the top 6” of 
gravel shall be removed and replaced with 4” of black base and 2” of surface course. 

 
3.12 CONCRETE SIDEWALKS, DRIVEWAYS, CURB, CURB AND GUTTER 
 

A. General:  Where necessary to remove and replace concrete sidewalks, driveways, 
curbs and curb and gutters, replacements shall be made as follows: 

 
B. Concrete sidewalks, driveways, curbs, curb and gutters shall be replaced with 

concrete meeting the applicable provisions of Section 03 00 00 “Concrete General” 
of these specifications.  Minimum thickness shall be four inches (4”) for sidewalks 
and six inches (6”) for driveways.  Materials and construction requirements shall 
conform to the various sections of these specifications.  Curb and gutter shall be 
formed as detailed on the drawings, or as directed by the Engineer.  Sidewalks and 
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driveways shall be finished to match existing adjacent surfaces, unless otherwise 
specified or directed by the Engineer. 

 
3.13 RESTORATION OF LANDSCAPED AREAS 
 

A. Sod, shrubbery, decorative planting and other landscape items shall be replanted, 
replaced, or restored in the manner removed as an absorbed cost. 

 
B. Should new construction be required to replace damaged or unsalvageable items, 

then the Contractor shall furnish all labor, materials, equipment, tools, and 
incidentals set forth in the applicable sections of these Specifications as an absorbed 
cost. 

 
3.14 MAINTENANCE OF SITE 
 

A. The Contractor shall prevent, control and correct dust nuisance or muddy conditions 
developing on roadways as a result of his operation. No payment for maintenance 
of the site shall be made but shall be considered as a subsidiary obligation of the 
Contractor. 

 
3.15 COORDINATION WITH INTERESTED PARTIES OTHER THAN OWNER 
 

A. The Contractor shall duly notify and coordinate all work with the City/Utility, the 
State Health Department, and other interest parties. No work which affects these 
interested parties will commence until satisfactory coordination has been achieved. 

 
3.16 FLUSHING 
 

A. Prior to acceptance, the Contractor shall “Open-Bore” flush the water pipe then 
perform hydrostatic tests and disinfection tests.  In the event repairs are made to the 
water pipe after flushing and testing has been performed, all flushing and testing will 
be repeated until satisfactory results are obtained. 
 

B. Open Bore flushing is required of all installed water pipe to remove any foreign 
matter.  The Contractor shall furnish, install and remove all pumps, fittings, pipes and 
hoses necessary to perform the flushing.  The Contractor shall also provide additional 
excavation and backfill as needed, and shall dispose of all water and debris flushed 
from the water pipe.  

 
C. Flushing through fire hydrants, reduced outlets or fittings shall not be permitted 

unless specifically authorized in writing by the Engineer.   
 

D. The Contractor shall notify the Engineer and Owner 48 hours in advance of any 
flushing operation.  

 
E. A flushing scheme and schedule shall be submitted by the Contractor for review and 

approval by the Owner and Engineer prior to flushing. 
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F. The Contractor shall be responsible for obtaining any permits necessary for flushing 

operations. 
 
3.17 HYDROSTATIC TESTS 
 

3.17.1 PRESSURE TESTS 
 

A. Before applying the specified test pressure, air shall be completely expelled from the 
pipe, valves, and hydrants.  If permanent air relief valves are not located at the high 
point, the Contractor shall install corporation stops and such points, so that the air 
can be expelled as the line fills with water. After the air has been expelled, the 
corporation stops shall be closed and the pressure applied. At the conclusion of the 
pressure test, the corporation stops shall be removed and the holes plugged, or, at 
the discretion of the Owner, they may be left in place. 

 
B. After the pipe is laid and the line flushed, it shall be filled with water slowly with care 

being exercised to expel all air from the pipe by means of a pump connected to the 
pipe in a manner satisfactory to the owner.  Where possible, the connection 
should be made at the lowest point in the section under test.  During the test 
period all pipe, valves, fittings, and joints shall be examined carefully for defects. Any 
observed leaks or defective pipe shall be satisfactorily repaired or replaced, at the 
expense of the Contractor and the test repeated until the section tested is within the 
limits prescribed hereinafter. The entire distribution system or parts thereof shall 
be tested under hydrostatic pressure of 150 psi, for a period of 4 hours, if joints are 
exposed, or for an 8 hour period, if joints are covered. Test pressures shall not vary 
by more than + 5 PSI. Repairs shall be made using approved materials and new 
replacement fittings, specials, or gaskets where leakages occur. 

 
U.S. GALLONS REQUIRED TO FILL PIPE IN LENGTHS SHOWN BELOW:* 

 
 

NOMINAL 
DIAMETER 

 
100 FOOT 
SECTION 

 
1000 FOOT 

SECTION 

 
NOMINAL 
DIAMETER 

 
100 FOOT 
SECTION 

 
1000 FOOT 

SECTION 
 

2 
 

16 
 

160 
 

16 
 

1044 
 

10,440 
 

2 ½ 
 

26 
 

260 
 

18 
 

1322 
 

13,220 
 

3 
 

37 
 

370 
 

20 
 

1632 
 

16,320 
 

4 
 

65 
 

650 
 

21 
 

1799 
 

17,990 
 

6 
 

147 
 

1470 
 

24 
 

2350 
 

32,500 
 

8 
 

261 
 

2610 
 

27 
 

2974 
 

29,740 
 

10 
 

408 
 

4080 
 

30 
 

3672 
 

36,720 
 

12 
 

588 
 

5880 
 

33 
 

4443 
 

44,430 
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NOMINAL 
DIAMETER 

 
100 FOOT 
SECTION 

 
1000 FOOT 

SECTION 

 
NOMINAL 
DIAMETER 

 
100 FOOT 
SECTION 

 
1000 FOOT 

SECTION 
14 800 8000 36 5288 52,880 

  *Quantities are based upon the nominal diameter of the pipe and will vary somewhat  
   from actual quantities. 
 

 
3.17.2 LEAKAGE TESTS 
 

A. A leakage test should, and normally will, be conducted concurrently with the 
pressure test.  Leakage is defined as the quantity of "make-up" water that must 
be injected in the newly laid pipe, or any valved section thereof, to maintain 
pressure within 5 p.s.i. of the specified test pressure after air in the pipeline has 
been expelled, and the pipe filled with water. 
 

B. Leakage shall be measured by an approved calibrated meter through which all of the 
water required to maintain test pressure shall be pumped. All testing shall be 
performed in the presence of the Engineer, and the Engineer shall be notified at least 
48 hours in advance of the start of the test. 

 
C. ALLOWABLE LEAKAGE:  No pipe installation should be accepted if the leakage is 

greater than that determined by the following equation: 
 
L = ND√ P    
         7400 
L   = Allowable leakage in gallons per hour 
N   = Number of joints in the length tested 
D   = Nominal diameter of the pipe in inches 
P   = Average test pressure during the test in pounds per square inch gage 

(p.s.i.g.).   
 

D. The following table provides information concerning allowable leakage for various 
types of pipe.  This information is for pipe tested at 150 p.s.i.g. based upon the 
above formula. The duration of each leakage test shall be 6 hours. 
 
 
ALLOWABLE LEAKAGE IN GALLONS PER HOUR AT 150 P.S.I.G. PRESSURE* 

 
 PVC PIPE 

(1,000 FT.) 
D.I. PIPE 

(1,000 FT.) 
DIAMETER 

(Inches) 
20 Foot Joints 40 Foot Joints 18 Foot Joints 20 Foot Joints 

2   0.19 0.17 
2 1/2 .17 0.08   

3 .21 .10 .28 .25 
4 .25 .12 .37 .33 
6 .33 .16 .55 .50 
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 PVC PIPE 
(1,000 FT.) 

D.I. PIPE 
(1,000 FT.) 

8 .50 .25 .74 .66 
10 .66 .33 .92 .83 
12 .83 .41 1.10 1.00 
14 1.00 .49 1.29 1.13 
16   1.47 1.16 
18   1.66 1.50 
20   1.84 1.60 
21     
24   2.21 2.00 
27     
30   2.76 2.50 
33     
36   2.31 3.00 

 
*  Represents a leakage of 30 gpd per mile of pipe per inch of pipe diameter for 
     pipe in 13 foot length. 

 
E. When hydrants are in the test section, the test shall be made against the closed 

hydrant. 
 

F. MEASUREMENT OF WATER USED:  Water, which is introduced into the line to 
determine leakage, shall be measured by use of a calibrated water meter.  The 
meter must have the capability of accurately measuring the low flows, which may 
be required to maintain the test pressure on the line.  A displacement type meter 
with sweep hand should be used with the sweep hand representing not more than 
ten gallons. 

 
G. ACCEPTANCE:  Acceptance shall be determined on the basis of allowable leakage.  

If any test of pipe laid discloses leakage greater than that shown in Section 3.17.2-
C, the Contractor shall, at his own expense, locate and repair the defective 
material until the leakage is within the specified allowance.  All visible leaks are to 
be repaired regardless of the amount of leakage. 

 
H. RECORD OF TESTING:  The Owner's engineer or authorized representative shall 

maintain a written record showing the results of testing for each section of line.  
The following information will be included as a minimum: 

 
(1) Name of owner, engineer, and contractor performing work. 
(2) Identification of the section being tested. 
(3) Date of the test. 
(4) Length of the section being tested and the nominal diameter of the 

pipe. 
(5) Test pressure p.s.i.g. 
(6) Duration of the test in hours. 
(7) Amount of water added during the leakage test in gallons. 
(8) Total number of leaks on the section being tested. 
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(9) Date leaks were repaired. 
(10) Brand name of pipe used. 
(11) Pressure rating (SDR and p.s.i.). 
(12) A similar set of data for any section of line which is retested. 
 
A form similar to the following may be utilized, and is to be completed. A copy 
shall be furnished to the Owner at the time of final acceptance. 

 
I. The Contractor shall furnish the pump, pipe connections, fittings, gates, meters, 

and all necessary apparatus and shall furnish all labor and work required to make 
the tests. All costs of testing shall be borne by the Contractor, and testing 
operations shall remain in operation until approved by the Engineer.  

 
J. Test pressures required are at the lowest elevation of the pipeline section being 

tested unless otherwise specified. 
 
K. Tests shall be completed in accordance with the latest edition of AWWA C-600 

except as modified herein. 
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HYDROSTATIC TESTING OF WATER MAINS 
Remarks: 

Test Designation                                                                                 
Date Tested                                                                                 
Brand Name of Pipe                                                                                 
Pipe Pressure Rating                                                                                 
Location of Test Pump                                                                                 
 
CALCULATION OF ALLOWABLE LEAKAGE 

 
 

 
A 

 
B 

 
C 

 
  

 
 

Line Diameters 
Being Tested 

 
 

Line Lengths 
(Actual Footage) 

 
Length of  

Pipe Joints 
(20' / 40') 

 
 

Line Lengths 
(1000's of Feet) 

 
Allowable Leakage 

From Chart 
Gals./Hour/1000 ft. 

 
Test 

Duration 
(Hours) 

 
Allowable Leakage 

(Gallons) 
(Col. A x Col. B x Col.C) 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 
 

 
 

 
 

 
 

 
 

 
  

 
 
 

 
 

 
 

 
 

 
 

 
  

 
 
 

 
 

 
 

 
 

 
 

 
  

 
 
 

 
 

 
 

 
 

 
 

 
  

TOTAL ALLOWABLE LEAKAGE IN GALLONS 
 
 

 
1. Water Meter Reading at End of Pump Up                       Gallons 
2. Test Pressure at Pump at Beginning of Test                       PSI    
3. Test Pressure at Pump at End of Test                       PSI 
4. Pressure Loss (2) - (3) (5 PSI Max.)                        PSI 
5. Water Meter Reading After Pumping Lines  

Back to Original Test Pressure                        Gallons 
6. Gallons of Leakage (5) - (1)                        Gallons 
7. Gallons Leakage Allowed From Computations                       Gallons 

 
Circle Test Result   PASS FAIL 
 
Signature of Engineer’s Representative                                                                                                        
NOTE: Show the results of retesting as a separate set of data. 
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3.18 DISINFECTION OF PIPELINES 
 

A. Flushing shall be completed before disinfection is begun.  See section 3.16. 
 
B. Thoroughly disinfect all water pipe on potable water lines prior to being placed in 

service. Follow the applicable provisions of the procedure established for the 
disinfection of PVC pipe as set forth in the latest edition of ANSI/AWWA C651-14 
entitled "Disinfecting Water Mains." 

 
C. During the Construction: Workmen shall be required to use utmost care to see that 

the surface of parts of the structures, the inside of pipes, fittings, jointing materials, 
valves, and specials which come in contact with the Owner's water, are maintained 
in a sanitary condition. Every effort shall be made to keep the inside of the pipe, 
fittings and valves free of all foreign matter, sticks, dirt, rocks. As each joint of pipe is 
being laid, it shall be swabbed so that all foreign matter is removed. All fittings and 
exposed open ends of pipe shall be blocked or capped until the line is completed. 

 
D. When the entire pipe line or certain selected sections thereof have been completed, 

tested and made ready for turning over to the Owner ready for use, the line or 
section of line shall be thoroughly disinfected according to the following procedure: 
The new pipe shall be disinfected by introducing HTH, Percloron, or a similar 
hypochlorite solution, through taps made by the Contractor. The water shall be 
turned into the mains slowly to allow a thorough mixing of the solution which shall 
be brought to a strength of 50 parts per million of available chlorine. All valves shall 
then be closed and the disinfection solution permitted to remain in the pipe line 
section for not less than 24 hours, after which the mains shall be flushed thoroughly 
until a chlorine residual not exceeding two tenths (0.2) part per million is obtained. 

 
E. Samples shall be collected under supervision of the ENGINEER, using only approved 

containers. All samples shall be taken by a licensed Professional Engineer, Certified 
Operator, or a representative of the Mississippi State Department of Health.  
Bottles will be furnished by the State and will be tested by the State Health 
Department. The Contractor shall arrange for the collection of samples from the end 
of each dead end line or from each major loop for bacteriological examination. A 
copy of test results shall be furnished to the Owner and the results obtained shall be 
deemed conclusive. If the test shows satisfactory quality of water, the line so 
sterilized may then be placed in service. If the sample shows unsatisfactory quality 
of water, the process of disinfection shall be repeated until satisfactory water is 
obtained. All materials, testing and labor required for complete disinfection of the 
system shall be furnished by the CONTRACTOR at no expense to the OWNER. 

 
              F. Prior to final acceptance, the Contractor shall disinfect the water mains until two (2) 

consecutive samples of water are found to meet the State Health Department 
standards for water supplies. No coliform bacteria and no indication of confluent 
growth shall constitute a satisfactory sample when analyzed by the Mississippi 
Department of Public Health Laboratory or a laboratory certified by the Department. 
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Complete disinfection shall be defined as total coliform absent and no confluent 
growth for samples on two consecutive days. 
 

3.19 DISPOSAL OF CHLORINATED DISINFECTING WATER 
 

A. The Contractor shall be responsible for the disposal of chlorinated water used for 
disinfecting mains under this contract. Chlorinated water shall be dechlorinated to a 
residual concentration of no greater than 0.5 mg/l total residual chlorine prior to 
disposal to water courses, on land or through storm or sanitary sewers. The method 
of disposal shall be in conformance with requirements of the Mississippi Office of 
Pollution Control, the Mississippi Department of Health, and other state, federal or 
local agencies holding jurisdiction. The Contractor will provide written confirmation 
from these agencies that the method of disposal is acceptable and will provide 
licenses or permits required for the discharge of the dechlorinated water. The 
Contractor will comply with requirements of agencies having jurisdiction whether 
additional to or different from those included herein, at no additional cost to the 
Owner. Cost associated with disposal of chlorinated disinfecting water shall be 
considered incidental to the cost of the pipeline and shall be absorbed in the cost of 
the pipeline. 

 
3.20 CLEAN-UP 
 

A. In areas where the water mains have been backfilled, the CONTRACTOR shall clear 
the right-of-way and surrounding ground, and shall dispose of all waste materials 
and debris resulting from his operations. He shall fill and smooth holes and ruts and 
shall repair all miscellaneous and unclassified ground damage done by him. He shall 
restore the ground to such a stable and suitable condition as may be reasonably 
required, consistent with the condition of the ground prior to construction.  

 
B. Clean-up, including grading, disposal, dress work and other incidentals shall be 

completed by the Contractor at no additional cost to the Owner to the extent 
directed by the Engineer. 

 
3.21 CLEARANCE BETWEEN WATER AND SEWER LINES  
 

A. Water mains shall be laid at least 10 feet horizontally and 18 inches vertically from 
any sanitary sewer line or manhole.  The bottom of the water line shall be at least 18 
inches from the top of the sewer line.  Water lines should always be constructed over 
sewer lines.   

 
B. At locations where 10 feet of horizontal separation between water and sewer lines 

cannot be maintained, the water line shall be constructed with a minimum vertical 
separation of 18 inches between the bottom of the water line and the top of the 
sewer line.  The water line shall be constructed of ductile iron pipe and the water line 
joints shall be located at the maximum distance possible from the sewer line joints.  
PVC water lines may be constructed in these conditions but shall be constructed in 
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steel casing throughout.  The water lines and sewer lines shall be constructed in 
separate trenches with adequate space for maintenance. 
 

C. At locations where both the 10 feet of horizontal separation and 18 inches of vertical 
separation cannot be maintained, the PVC water lines and sewer lines may be 
constructed in these conditions, but both water and sewer lines shall be constructed 
in steel casings throughout.  The water lines and the sewer lines shall be constructed 
in separate trenches with adequate space for maintenance. 

 
3.22 WATER FOR CONSTRUCTION AND TESTING 
 

A. The Contractor shall be responsible for all water needed in constructing the work, 
flushing the completed system, testing and other incidental needs. All water used 
shall be from an approved source free of pollution and shall be of a satisfactory 
bacteriological quality. 

 
B. Water used in mixing concrete and mortar shall be fresh, clean and free from            

injurious amounts of sewage, oil, acid, alkalis, salts or organic matter. 
 
 
PART 4 - COMPENSATION  
 
4.1 MEASUREMENT  
 

A. The length of pipe, including service pipe, installed and accepted, will be determined 
by measurements along the center line of the pipe.  No deductions will be made for 
space occupied by valves, fittings or specials. 

  
B. Valves and Fire Hydrant Assemblies will be measured as units per each.  Valve boxes 

and gravel bedding for valves will not be measured for payment; the cost of these 
items shall be included in the Contract Unit Price for Valves.  Fire Hydrant Assemblies 
shall include fire hydrant, valve, rods or anchors, spool connections, gravel, concrete, 
and incidentals.  None of these items will be measured for separate payment. 

 
C. Service Assembly Reconnections will be measured as units per each.  Corporation 

stops, curb stops, service clamps, connection to the existing meter using the existing 
meter box, fittings required to permanently cap any service line to be abandoned, 
and other assembly appurtenances will not be measured separately for payment and 
the cost of these items shall be included in the Contract Unit Price for Service 
Assembly Reconnections. 

 
D. Service Assembly Relocations will be measured as units per each.  Corporation stops, 

curb stops, service clamps, connection to the existing meter using the existing meter 
box, fittings required to permanently cap any service line to be abandoned, and 
other assembly appurtenances will not be measured separately for payment and the 
cost of these items shall be included in the Contract Unit Price for Service Assembly 
Relocations. 
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E. New Service Assemblies will be measured as units per each.  Corporation stops, curb 

stops, meter boxes, service clamps, meters and other service assembly 
appurtenances will not be measured separately for payment and the cost of these 
items shall be included in the Contract Unit Price for Service Assemblies.  

 
F. Ductile Iron Fittings shall be measured by the pound of body weight only.  Accessory 

PVC fittings and specials shall not be measured separately but shall be considered as 
an absorbed item as part of the installation of each size water main installed. 

 
G. Stream Crossings shall be measured by the linear foot, and shall include pipe, fittings, 

rip-rap, and all other items shown on the construction drawings necessary for a 
complete installation. 
 

H. Thrust Blocking shall not be measured for payment.  The cost of these items shall be 
considered an absorbed item. 

 
I. Connection to Existing Water Main with Tapping Sleeve and Valve shall include all 

material, labor and equipment necessary to install tapping sleeves, valves, and boxes 
of the various sizes listed on the Bid Form. 

 
J. Connection to Existing Water Main shall include all labor and equipment necessary 

to make a complete connection.  Fittings, valves, and valve boxes will be measured 
as set forth on the Bid Form, any other material required will be an absorbed item. 

 
K. Tracer wire and tracer wire terminals shall not be measured separately but shall be 

considered as absorbed items. 
 
L. Select Bedding hauled in from off-site areas shall be measured by the cubic yard 

along the horizontal center line of the pipe using maximum widths according to the 
typical trench detail in the construction drawings.  

 
M. Select Backfill hauled in from off-site areas shall be measured by the cubic yard along 

the horizontal center line of the pipe using maximum widths according to the typical 
trench detail in the construction drawings. 

 
4.2 PAYMENT 
 

A. Payment for the water system piping, including service piping, will be made at the 
Contract Unit Price per linear foot. The payment shall constitute full compensation 
for the following: furnishing, installing all pipe, joints, accessories, specials, other 
materials not particularly specified for separate payment, furnishing all labor, 
tools, equipment and incidentals. The payment for the performing of all work also 
includes: excavation (rock and other unsuitable material), dewatering, installation 
of pipe, backfill, testing, sterilization, clean-up and any other operations essential 
to completing the water system as specified herein and as shown on the Contract 
Drawings. 
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B. Payment for Valves and Fire Hydrants will be made at the Contract Unit Price per 
each, which price shall constitute full compensation for furnishing all boxes, concrete 
blocking, fire hydrant assemblies, valves, gravel and miscellaneous materials, 
furnishing all labor, tools, equipment and incidentals. The payment also includes the 
performing of all operations essential in completing the installations of valves, boxes 
and fire hydrants, in accordance with the Specifications and Contract Drawings. 

 
C. Payment for Service Assembly Reconnections, Service Assembly Relocations, and 

New Service Assemblies will be made at the Contract Unit Price per each.  The price 
shall constitute full compensation for furnishing enclosures, meters, valves, 
connections, gravel, concrete, miscellaneous material, all labor, tools, equipment 
and incidentals. The payment will include performing all operations essential to 
completing the installation in accordance with these Specifications and Contract 
Drawings. 
 

D. Payment for Connection to Existing Water Main with Tapping Sleeve and Valve will 
be made on a per each unit cost basis and shall constitute full compensation for 
furnishing materials, bedding, labor, tools, equipment, and incidentals necessary for 
a complete connection, in accordance with these specifications and Contract 
Drawings. 

 
E. Payment for Connection to Existing Water Mains will be made on a per each unit cost 

basis and shall constitute full compensation for furnishing materials, bedding, labor, 
tools, equipment, and incidentals necessary for a complete connection, in 
accordance with these specifications and contract drawings.  Payment for valves, 
valve boxes and fittings will be made at the unit prices bid. 

 
F. Payment for Ductile Iron Fittings shall be made at the contract unit price per pound 

of body weight, which price shall constitute full compensation for furnishing all 
fittings, glands, bolts, bedding, concrete blocking, labor, tools, equipment and 
incidentals and performing all operations essential to installation of the fittings in 
accordance with these Specifications and Contract Drawings.  Payment for PVC 
fittings shall not be made separately but shall be absorbed in the unit price per foot 
and for each size PVC water main installed. 

 
G. Payment for Stream Crossings shall be made at the contract unit price per linear foot, 

which price shall constitute full compensation for furnishing all pipe, fittings, glands, 
bolts, rip-rap, labor, tools, equipment and incidentals and performing all operations 
essential to installation of the stream crossings in accordance with these 
Specifications and Contract Drawings.   

 
H. Payment for non-native Select Bedding and Backfill will be made at the Contract Unit 

Price per cubic yard, which price shall constitute full compensation for furnishing and 
installing the bedding and backfill, for furnishing all labor, tools, equipment and 
incidentals and performing all work including compaction to the required density, 
for disposal of all surplus and unsuitable material, including rock, excavated from the 
trench area at the contractor's expense to a site outside of the project area and not 
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adjacent thereto, except by written permission of the affected property owner, and 
other operations necessary to complete the work in accordance with the 
Specifications and Contract Drawings. 

 
 
 

*** END OF SECTION *** 
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 SECTION 33 31 23 
 SANITARY SEWAGE FORCE MAIN PIPING 
 
 
PART 1  GENERAL 
 
1-01 DESCRIPTION 
 
A. General:  The work to be performed under this section of the Specifications shall consist of 

furnishing labor, equipment, materials, and performing operations in connection with the 
excavation, trenching, installation and backfilling of sanitary sewage force main.  Place, joint, 
and test pipe, fittings, couplings and adaptors, as shown on the Drawings and specified 
herein. 

 
B. Materials installed as a part of the work shall include the pressure pipe, appurtenances, 

specials, bends, tees and other items such as bedding, sand, gravel, thrust blocking, etc. 
 
1-02 SUBMITTALS:  The Contractor shall submit manufacturer’s manuals, specifications, catalog 

sheets, tests and other information for pipe, fittings, valves, select bedding and backfill and 
other material requested for review by the Engineer for apparent conformance to these 
Specifications.  Wherever "approved equal" appears in this Specification, material may be 
reviewed to determine if the proposed substitute meets the test of apparent equivalence 
for use in this project. 

 
1-03 INSPECTION:  When the term "inspection" is used in this Specification, it means visual 

observation of materials, equipment and construction methods, on an intermittent basis, to 
determine that the work is in conformance with the Contract Documents and the design 
intent.  Such inspection does not constitute acceptance of the work, nor shall it be construed 
to relieve the Contractor in any way from his responsibility for the means and methods of 
construction or for safety on the construction site. 

 
 
PART 2  MATERIALS 
 
2-01 PRESSURE PIPE AND APPURTENANCES 
 
A. PVC Pipe and Fittings 
 
 1. PVC pipe and fittings shall conform to the latest edition of ASTM D2241 and shall be 

made from Type 1120 material.  Joints shall be elastomeric seals complying with 
ASTM D-3139 or solvent weld in accordance with ASTM D-2855. Products shall meet 
the approval of the Engineer and shall bear the seal of the National Sanitation 
Foundation.  PVC pipe greater than 12 inches in diameter shall be gasket joint, C900 
PVC class 100, DR25, meeting UNI-B-11-86.  Smaller pipe shall be SDR-26, minimum. 
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 2. Rubber ring gaskets shall conform to the manufacturer's standard dimensions and 
tolerances to meet the requirements of ASTM F-477 and solvent cement shall 
conform to ASTM D-2564. 

 
 3. Joints shall be gasket type or, if less than 3 inches in diameter solvent weld, at the 

Contractor's option, and be in accordance with the manufacturer's 
specifications.  Joint bells shall be formed integrally with the pipe and spigots shall 
be beveled with insertion stop to facilitate proper installation. 

 
 4. Pipe and PVC fittings shall be tested for a minimum 100 PSI working pressure for sizes 

greater than 12 inches and 150 PSI working pressure for smaller sizes. 
 
B. Ductile Cast Iron Pipe and Fittings 
 
 1. Ductile iron pipe shall be centrifugally cast in metal or sand lined molds 

manufactured in accordance with the latest edition of ANSI A21.51 (AWWA C 
151).  Pipe shall be class 350 Ductile Iron unless otherwise specified. Pipe and fittings 
shall be tested for minimum 150 PSI water working pressure, laying conditions type 
2 flat bottom trench without blocking, tamped, backfilled and under five (5) feet of 
cover. Pipes and fittings shall be factory coated on the outside with coal tar enamel 
conforming to the latest edition of ANSI A 21.5.  Pipe shall be lined inside in 
accordance with requirements of Technical Specification Section 33 01 30.83 
contained herein. Ductile iron pipe installed pursuant to these specifications shall 
be encased with a minimum 8 mil thick loose polyethylene encasement, in 
accordance with the latest edition of ANSI/AWWA C-105. 

 
 2. Joints for ductile cast iron pipe shall be slip-on type unless otherwise specified. Joints 

for fittings, valves and specials shall be mechanical joints, except where shown by 
the Drawings to be flanged.  Slip-on pipe joint for ductile cast iron pipe shall conform 
to the latest edition of ANSI A 21.11 (AWWA C 111).  Lubricants shall be non-toxic 
and shall be specifically manufactured for the pipe utilized.  Mechanical joint pipes 
shall conform to the latest edition of ANSI A 21.11 (AWWA C 111). 

 
 3. Fittings shall be compact ductile or cast iron as specified on the Bid Form and shall 

conform to the latest edition of AWWA C-110 for cast iron and ductile iron fittings.  
The minimum wall thickness of the fittings shall be determined consistent with 
trench conditions `B' and less than five (5) feet cover.  Fittings shall be tar coated 
outside in accordance with the latest edition of AWWA C-104 (ANSI 21.4).  Fittings 
shall be lined inside in accordance with requirements of Technical Specification 
Section 33 01 30.83 contained herein. 

 
C.  High Density Polyethylene (HDPE, PE) Pipe and Fittings  
 

1. Materials used for the manufacturer of polyethylene pipe and fittings shall be 
PE3408 high density polyethylene meeting cell classification 345464C per ASTM 
D3350; and meeting Type III, Class B or Class C, Category 5, Grade P34 per ASTM 
D1248; and shall be listed in the name of the pipe and fitting Manufacturer in PPI 
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TR-4, Recommended Hydrostatic Strengths and Design Stresses for Thermoplastic 
Pipe and Fittings Compounds, with a standard grade rating of 1600 psi at 73°F per 
ASTM D-2837.  The Manufacturer shall certify that the materials used to 
manufacture pipe and fittings meet these requirements. 

 
2. Polyethylene Pipe (4 inch and larger):  HDPE Pipe shall conform to AWWA C906, 

DR-11, Iron Pipe Size (IPS) size and NSF 61 Standard.  HDPE pipe for water or 
reclaimed water piping (not approved for sewer force mains) with pipe size 4 inch 
through 12 inch may be DR-11, conforming to AWWA C906 and NSF 61.  For pipe 
sizes 24-inch and larger, the HDPE may be IPS size, DR-11.  Polyethylene pipe shall 
be manufactured in accordance with ASTM F714, Polyethylene (PE) Plastic Pipe 
(SDR-PR) Based on Controlled Outside Diameter and shall be so marked.  Each 
production lot of pipe shall be tested for (from material or pipe) melt index, 
density, % carbon, dimensions and either quick burst or ring tensile strength 
(equipment permitting). 

 
3. Casing Pipe shall be smooth-walled, new plain steel pipe conforming to ASTM A 

252 with a 9.53mm (0.375 inches) wall thickness and minimum yield strength of 
241 MPa (35,000 psi) or high density polyethylene (HDPE) pipe meeting the 
requirements of section 2-01 (A) AND (B). 

 
4. Carrier pipe shall meet the requirements of section 2-01 (B) and be rated to carry 

the cover indicated in the plans. 
 

5. Nominal pipe sizes only are indicated on the drawings and bid form.  Outside 
diameter of pipe is generally 1 to 2-inches greater than the nominal pipe diameter. 

 
6. Service Identification: 

Permanent identification of piping service shall be provided by co-extruding 
multiple equally spaced color stripes into the pipe outside surface or by solid 
colored pipe shell.  The striping material shall be the same material as the pipe 
material except for color.  The following colors shall be used to identify piping 
service (pressure service): 

 
Blue – potable water 

Green – wastewater or force main 
Purple – reclaimed water 

Black – raw water 
 

7. Polyethylene Fittings and Custom Fabrication: 
Polyethylene fittings and custom fabrications shall be molded or fabricated by the 
pipe manufacturer or trained personnel.  Butt fusion outlets shall be made to the 
same outside diameter, wall thickness, and tolerances as the mating pipe.  All 
fittings and custom fabrications shall be fully rated for the same internal pressure 
as the mating pipe.   Fabricated fittings must have the same working pressure as 
the mating pipe. 
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8. Molded Fittings: 

Molded fittings shall be manufactured in accordance with ASTM D3261, Butt Heat 
Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and 
Tubing, and shall be so marked.  Each production lot of molded fittings shall be 
subjected to the test required under ASTM D3261. 

 
9. Fabricated Fittings: 

Fabricated fittings shall be made by heat fusion joining specially machined shapes 
cut from pipe, polyethylene sheet stock, or molded fittings.  Fabricated fittings 
shall be rated for internal pressure service equivalent to the full service pressure 
rating of the mating pipe.  Directional fittings 16" and larger such as elbows, tees, 
crosses, etc., shall have a plain end inlet for butt fusion and flanged directional 
outlets.   
 

10. Polyethylene Flange Adapters: 
Flange adapter shall be made with sufficient throughbore length to be clamped in 
a butt fusion joining machine without the use of a stubend holder.  The sealing 
surface of the flange adapter shall be machined with a series of small v-shaped 
grooves to provide gasketless sealing, or to restrain the gasket against blow-out.  
Below ground flange adapters may only be utilized when specified and when MJ 
adapters are not commercially available in the required size.  Adapters for 30 inch 
and smaller pipe shall utilize an MJ adapter (see below). 

 
11. Back-up Rings and Flange Bolts: 

Flange adapters shall be fitted with lap joint flanges pressure rated equal to or 
greater than the mating pipe.  Convoluted style backup rings preferred over the 
flat stock rings.  The lap joint flange bore shall be chamfered to provide clearance 
to the flange adapter radius.  Flange bolts and nuts shall be Grade 2 or higher. 
 

12. Manufacturer’s Quality Control: 
The pipe and fitting manufacturer shall have an established quality control 
program responsible for inspecting incoming and outgoing materials.  Incoming 
polyethylene materials shall be inspected for density, melt flow rated, and 
contamination.  The cell classification properties of the material shall be certified 
by the supplier, and verified by Manufacturer’s Quality Control.  
 

13. Polyethylene Mechanical Joint (MJ) Adapters: 
Mechanical connections of HDPE pipe (4” and larger) to Ductile Iron or PVC piping, 
mechanical joint fittings, or valves shall be through a self-restraining, fusible 
mechanical joint adapter with or without an integral, internal stainless steel insert.  
Mechanical joint adapter shall be of the same SDR rating as the pipe.  A separate, 
loose stainless steel type insert will only be allowed for pipe sizes 4 inch through 
8 inches.  Provide the mechanical joint adapter, including but not limited to longer 
tee bolts or all thread rods with nuts at the mechanical joint bell.  Note that PE 
flanged adapters may only be utilized for pipe sizes where MJ adapters are not 
commercially available. 
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14. Cast Transition Couplings:   

HDPE to MJ cast transition coupling may only be utilized for 8 inch and smaller 
pipe size.  A stainless steel stiffener is required sized at proper ID of HDPE pipe.  
The transition coupling must be epoxy lined (3 mils minimum for water use and 
12 mils minimum for sewer use).  Acceptable is a Power Seal model 3520 or 
approved equal. 

 
15. Electro fusion Couplings and Fittings: 

Electro fusion joining procedures shall not be used in any location or application 
on this project. 

 
16. Polyethylene service line tubing shall conform to AWWA C901-latest. 
 
17. PIPE ASSEMBLY 

 
1. Pipe shall be welded/fused together in one length, if space permits.  Pipe 

may be placed on pipe rollers before pulling into bore hole to minimize 
damage to the pipe.  For pipe sizes larger than 12 inch, mechanical scrapers 
(per the fitting manufacturer’s recommendation) shall be utilized during 
the fusion work.  It is critical that all original oxidized pipe surface be 
removed in order for fusion to take place.  The scraping process requires 
that approximately .10” of the outer “skin” be removed in order to 
penetrate the oxidation and contamination barrier.  

 
2. Acceptability of Damaged Pipe:  Cuts or gouges that reduce the wall 

thickness by more than 10% are not acceptable and must be cut out and 
discarded. 

 
3. Fusion Testing:  When requested by the OWNER’s inspector, fusion testing 

will be performed. The test fusion shall be allowed to cool completely, and 
then fusion test straps shall be cut out.  The test strap shall be 12” (min) or 
30 times the wall thickness in length with the fusion in the center and 1” 
(min) or 1.5 times the wall thickness in width.  Bend the test strap until the 
ends of the strap touch.  If the fusion fails at the joint, a new test fusion 
shall be made, cooled completely and tested.  No more than one passing 
test will be required per pull section. 

 
4. Mechanical Joining:  Polyethylene pipe and fittings may be joined together 

or to the materials by means of flanged connections (flange adapters and 
back-up rings) or mechanical couplings designed for joining polyethylene 
pipe or for joining polyethylene pipe to another material.  Mechanical 
couplings shall be fully pressure rated and fully thrust restrained such that 
when installed in accordance with manufacturer’s recommendations, a 
longitudinal load applied to the mechanical coupling will cause the pipe to 
yield before the mechanical coupling disjoins.  External joint restraints shall 
not be used in lieu of fully restrained mechanical couplings. 
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5. Mechanical Joint and Flange Installation:  Mechanical joints and flange 

connections shall be installed in accordance with the Manufacturer’s 
recommended procedure.  Flange faces shall be centered and aligned to each 
other before assembling and tightening bolts.  In no case shall the flange bolts be 
used to draw the flanges into alignment.  Bolt threads shall be lubricated, and flat 
washers shall be fitted under the flange nuts.  Bolts shall be evenly tightened 
according to the tightening pattern and torque step recommendations of the 
Manufacturer.  At least 1 hour after initial assembly, flange connections shall be 
re-tightened following the tightening pattern and torque step recommendations 
of the Manufacturer.  The final tightening torque shall be as recommended by the 
Manufacturer. 

 
 
D. Sewage Air Release Valves and Air & Vacuum Valves 
 

1. Type:  Combination Air Valves in sizes 1-6” shall be single body design and shall 
provide both Air Release and Air/Vacuum valve functions.  

a. Air release shall be accomplished by dual-range venting designed to 
automatically provide varied and predictable air flow over a wide range of 
conditions. Air release shall have a 5/16” self- adjusting orifice. The fractional air 
release orifice must be capable of releasing 140 scfm of air at 150 psi differential 
pressure. 

b. Valves shall close tightly at any pressure between 2 and 150 psi or 2 and 300 psi 
without leaking or spilling. The Air/Vacuum inlet and outlet areas shall meet the 
flow area requirements set forth in AWWA C512. In any case, the smallest 
cross-sectional area must define the size of the valve. 

c. Valve shall have an upper body compression chamber to limit fluid level and 
solids interference. It shall also have a funnel shaped lower body to reduce 
solids buildup and allow for self-cleaning and maximum outflow. 

d. A hydraulics-based float design shall be used to reduce the ballistic effect and 
instability of high speed fluid flow.  

e. The guided float shaft shall provide smooth automatic Air Release and 
Air/Vacuum operation that will not foul and reduce performance on dirty 
service applications. To avoid loss of performance, the Air Release and 
Air/Vacuum seating action shall be direct driven by the shaft-mounted float. No 
linkages shall be used. 

f. Flow deflector/splash reduction ring shall be used to restrict solids entry and 
minimize flow effect and splash that can cause float instability. 

g. A 90 degree threaded side outlet shall be included with the valve with an 
extension pipe. Valves shall be capable of converting to optional vertical 
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threaded outlet or mushroom cap without removing the valve from service and 
valve disassembly 

h. End connections shall be NPT or ASME 125/150 flanged. Valves shall have two 
lifting lugs for ease of valve installation. 

2. Size:  As shown on plans:  2” inlet (Threaded Connection)  

3. Manufacturer and Model:  All valves shall be APCO ASU Combination Air Valves 
model SCAV 1-6” or CAV 1-4” as manufactured by DeZURIK or approved equal. 

4. Construction: 

a. Body, float, float shaft and hardware shall be 316 stainless steel.   

b. Piston stem and seat shall be 17-4 PH stainless steel. 

c. Elastomer seals shall be Acrylonitrile-butadiene (NBR) 

d. Piston stem guides shall be Acetal Polyoxymethylene (POM). 

5. Required Features: Manufacturer must provide a 5 year warranty for stainless steel 
body valves.  . 

 
E. Gate valves 
 
 1. Gate valves shall comply with the latest edition of AWWA C-509 as manufactured by 

Mueller. Gate valves shall be iron body, encapsulated high strength cast iron wedge, 
resilient seat, non-rising stem, and shall open counterclockwise. All gate valves shall 
have a maximum working pressure of 200 PSI and be tested at 400 PSI. The thrust 
collar and other bearing surfaces shall be permanently lubricated with oil. Gate 
valves shall be equipped with mechanical joint connections unless otherwise 
specified. All valves 16” and larger shall be furnished with bevel gearing for 
horizontal installation. Valve boxes will be required for each valve. 

 
F. Check Valves 
 

1. Check valves in the force main, 8 inches and smaller, shall be resilient seated, AWWA 
approved, 150 psi working pressure, with external spring and lever for exposed 
installation with connections as indicated on the Drawings where applicable. 

 
G. Tracer Wire 

 
1. Tracer wire shall be #12 solid copper wire type THHN or THWN VW-1 600V gasoline 

and oil resistant insulated wire taped to the top of each joint of pipe. Tracer wire 
terminals shall be located every 500’ or as otherwise shown on the drawings. Terminals 
shall be “Big Fink”, or “Flush Fink” where specified, as manufactured by Cott 
Manufacturing Company, or engineer approved equal. Top covers shall be green. 

 



Addendum No. 1, 3/19/21 
 

33 31 23-8 

H. All PVC and Ductile Iron pipe and all fittings shall be with restrained joints at locations as 
directed by engineer.  

 
1. Restraint devices for mechanical joint fittings and appurtenances conforming to 

either ANSI/AWWA C111/A21.11 or ANSI/AWWA C153/A21.53, shall conform to 
the following:   

 
2. DESIGN:  Restraint devices for nominal pipe sizes 3 inch through 36 inch shall 

consist of multiple gripping wedges incorporated into a follower gland meeting the 
applicable requirements of ANSI/AWWA C111/A21.11. The devices shall have a 
working pressure rating equal to that of the pipe on which it is used. Ratings are for 
water pressure and must include a minimum safety factor of 2:1 in all sizes. 

 
3. MATERIAL:  Gland body, wedges and wedge actuating components shall be cast 

from grade 65-45-12 ductile iron material in accordance with ASTM A536. Three (3) 
test bars shall be incrementally poured per production shift as per Underwriter's 
Laboratory (U.L.) specifications and ASTM A536. Testing for tensile, yield and 
elongation shall be done in accordance with ASTM E8. Chemical and nodularity 
tests shall be performed as recommended by the Ductile Iron Society, on a per 
ladle basis. 

 
4. The restraint mechanism shall incorporate a plurality of individually actuating 

gripping surfaces to maximize restraint capability, and have torque limiting twist off 
nuts to insure proper actuating of the restraint devices. 

 
5. Coating for restraint devices shall consist of the following: 

 
a. All wedge assemblies and related parts shall be processed through a 

phosphate wash, rinse and drying operation prior to coating application. 
The coating shall consist of a minimum of two coats of liquid Xylan® 
fluoropolymer coating with heat cure to follow each coat. 

 
b. All casting bodies shall be surface pretreated with a phosphate wash, rinse 

and sealer before drying. The coating shall be electrostatically applied and 
heat cured. The coating shall be a polyester based powder to provide 
corrosion, impact and UV resistance. 

 
6. The coupling sleeve shall be coated with a minimum of 15 mils of fusion bonded 

epoxy conforming to the applicable requirements of ANSI/AWWA C213 and shall 
be holiday tested with a 1500 volt spark test conforming to the said specification. 

 
7. Ductile Iron components shall meet or exceed the requirements of ASTM A536, 

and shall be tested in accordance with said standard. 
 
8. The restrained joining system shall meet the applicable requirements of AWWA 

C219, ANSI/AWWA C111/A21.11, and ASTM D2000. 
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9. The restrained coupling system shall be Series 2000PV manufactured by EBAA Iron, 
Inc. or an approved equal. 

 
I. Air Release Valve Vent Scrubber 

 
1. This specification defines the requirements for a Wager 2050-200 Vent Scrubber 

2050FAPC-200 manufactured by Wager Company in Rural Hall, NC.  
 

2. The Vent Scrubber shall consists of dry-scrubbing media contained in a fabricated 
aluminum plate housing, powder coated, grass green with a 4” or 6“ inlet.  
 

3. The Vent Scrubber shall contain 200 lbs of dry-scrubbing media that is engineered 
for the removal of H2S gas. The media shall be contained in four corrugated plastic 
container that is 11” x 18” in size.  
 

4. The airflow shall be designed for passive applications. The configuration shall be 
arranged so that the contaminated air shall flow from the bottom flange and be 
forced upward through the media bed and discharged through ventilated openings.  
 

5. The Vent Scrubber shall contain FOUR (4) air admittance valves. They shall intake 
directly into the lines without any restrictions from the unit’s media bed.  
 

6. All components of the Vent Scrubber shall include:  
a. A fabricated aluminum plate body, powder coated grass green  
b. 200 lbs of odor controlling media engineered in pellet form  
c. 4”or 6” flanged connection  
d. Tamper proof lockable hook and security latches  
e. Disposable media corrugated plastic insert  

 
7. Vent Scrubber Material  

a. Fabricated Aluminum plate  
b. Four corrugated plastic canister measuring 11” x 18“, each containing 50 LBS 

of media.  
c. Latches in 316SS  
d. Hooks in 316SS  
e. 200 lbs of odor controlling media designed for removal of H2S gas  
f. 4” or 6“ Flanged Connection with 7.5” ( 191mm ) bolt  
g. Plastic vent scrubbers that contain activated alumina media or carbon will not 

be accepted.  
h. Media must be Non-Hazardous before and after it is spent.  

 
8. Media Specification  

a. Moisture Content: 35% Max  
b. Crush Strength: 35%-70% Max  
c. Abrasion: 4.5% Max  
d. Pellet Diameter: 1/16” – 1/4” (1.5mm-6.5mm)  
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9. Wager media only will be accepted due to the high level of capacity. No equals will 
be accepted. Carbon will not be accepted.  
 

10. Only UL certified media will be accepted in Vent Scrubber.  
 

 
PART 3  EXECUTION 
 
3-01 GENERAL 
 
A. Install force mains where shown on Drawings, in compliance with manufacturer's 

instructions.  PVC pipe shall be installed in accordance with ASTM D-2321.  Ductile iron pipe 
shall be installed in accordance with AWWA C-151.  Unless otherwise specified by the 
Engineer, PVC pipe shall be installed on a prepared trench bottom using Class IV native 
materials or better and DIP shall be installed on flat-bottom trench, Type 2 bedding, using 
native materials. 

 
B. Where indicated by the Drawings, force main shall be laid on grade to prevent air 

entrapment.  Air release valves and air & vacuum valves shall be installed at grade changes 
as shown on the Drawings.  When required by Drawings, grade shall be maintained by using 
an appropriate laser system.  Placement tolerance shall be + or - 1 tenth (.1) foot from the 
elevation shown by the laser. 

 
3-02 INSPECTION:  Pipe specials and jointing materials must be inspected for conformance to 

these Specifications immediately prior to use.  Remove from site of work, materials not 
conforming with these Specifications.  Protect pipe against impact shocks and free fall. Keep 
pipe clean at all times. 

 
3-03 JOINTING 
 
A. Preparatory to making pipe joints, clean the surfaces of the portion of pipe to be jointed of 

dirt and foreign matter and then paint with factory made jointing lubricants, primers, 
adhesives and other materials in accordance with the pipe or joint manufacturer's 
recommendations.  Place the jointing materials, fit, join, and adjust to obtain water tight 
joints. 

 
B. As soon as possible after the joint is made and the pipe is aligned, place sufficient approved 

backfill material along each side of the pipe to prevent movement from line or grade.  Keep 
trenches free of water and as dry as possible during bedding, laying and jointing. 

 
3-04 OBSERVATION & INSPECTION:  Do not cover any pipe joints prior to observation by the 

Engineer. 
 
3-05 COVER:  Maintain thirty inches (42") minimum bury along force main unless otherwise 

shown on Drawings or directed by the Engineer. 
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3-06 CARE:  Provide temporary bulkheads at the open end of the pipe to prevent the entrance of 
dirt, water or foreign objects into the line during construction.  Lay each section of PVC pipe 
upon a shaped pipe bed such that the full length of the pipe barrel bears directly on the 
trench bottom.  Recesses should be excavated to accommodate pipe bells or joints for both 
PVC and DIP materials. 

 
3-07 HYDROSTATIC TEST:   
 
A. After the pipe is laid and the line flushed, it shall be filled with water, with care being 

exercised to expel all air from the pipe.  During the test period pipe, valves, fittings, and joints 
shall be examined carefully for defects.  Observed leaks or defective pipe shall be 
satisfactorily repaired or replaced, at the expense of the Contractor, and the test repeated 
until the section tested is within the limits specified. The entire distribution system or parts 
thereof shall be tested under hydrostatic pressure of 100 psi, for a period of 4 hours, if 
covered.  Repairs shall be made using approved materials and new replacement fittings, 
specials, or gaskets where leakages occur. 

 
B. Leakage shall be measured by an approved calibrated meter through which the water 

required to maintain test pressure shall be pumped.  Testing shall be performed in the 
presence of the Engineer, or his authorized representative and the Engineer shall be notified 
at least 24 hours in advance of the start of the test. 

 
C. The Contractor shall furnish the pump, pipe connections, fittings, gates, meters, and 

necessary apparatus and shall furnish all labor and work required to make the tests. Costs of 
testing shall be borne by the Contractor and testing operations shall remain in operation 
until approved by the Engineer.  Allowable leakage shall not exceed 10 gallons per 24 hours 
per inch of diameter per mile of pipe, at the specified test pressure. 

 
3-08 CLEAN-UP:  The job site shall be maintained in a neat, and sanitary manner during 

construction.  As portions of the work are completed, excess excavation, bricks, concrete, 
pipe and other materials shall be removed and disposed of by the Contractor in a manner 
acceptable to the Engineer. 

 
309 SEPARATION FROM WATER LINES:  There shall be a ten (10) foot horizontal separation 

between sanitary sewer mains and parallel water mains, and an eighteen (18) inch vertical 
separation between the bottom of a water line crossing over the top of a sewer main – water 
over sewer.  In instances where such separation is not possible, special precautions, as 
determined by the Engineer, shall be taken by the Contractor to prevent contamination of 
waterworks facilities. 

  
3-10 CROSSINGS:  All utility, railroad or highway crossings shall be constructed in accordance with 

the applicable permits issued for such crossings. 
 
3-11 PROVING:  Upon completion of the hydrostatic pressure test, the force main shall be proved 

by "pigging" in accordance with the recommendations of the polyfoam pig 
manufacturer.  Contractor shall supply the material and labor to successfully complete the 
test.    
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PART 4  COMPENSATION 
 
4-01 MEASUREMENT 
 
A. GENERAL:  MEASUREMENT SHALL ONLY BE MADE OF ITEMS SUPPLIED AND INSTALLED IN 

ACCORDANCE WITH THE PROJECT DRAWINGS AND SPECIFICATIONS AND LISTED ON THE 
APPROPRIATE SCHEDULE OF THE BID FORM.  NO MEASUREMENT OR PAYMENT SHALL BE 
MADE OF ITEMS OR ACTIVITIES NOT LISTED AND SUBSIDIARY TO COMPLETION OF THE 
WORK, NOR OF ADDITIONAL ITEMS OR QUANTITIES INSTALLED OR ACTIVITIES PERFORMED 
FOR THE CONTRACTOR'S CONVENIENCE (SUCH AS ADDITIONAL FITTINGS OR UTILIZING 
SHEETING). 

 
B. PVC and Ductile Iron Force Main:  Shall be measured per linear foot installed of each size and 

type specified on the Bid Form by measuring along the centerline of the completed 
installation.  No deductions will be made for space occupied by valves or fittings. 

 
C. Cast Iron or Compact Ductile Iron Fittings:  Shall be measured by the pound of bare body 

weight only.  Fittings installed in addition to those shown on the Drawings will only be 
measured if the Engineer gives written permission prior to installation.  No weight allowance 
shall be made for bolts, glands or specials. 

 
D. Restrained joints will not be measured for payment but shall be considered absorbed. 
 
E. Select backfill and select bedding hauled in from off site areas shall not be measured for 

separate payment but shall be considered an absorbed cost item unless otherwise specified 
on the Bid Form. 

  
F. Connections to existing manholes or existing structures shall be measured per each if so 

specified on the Bid Form. 
 
G. Valves and Check Valves:  Shall be measured per each if so specified, and shall include motor 

operators and pits if required. 
 
H. Sewage Air Valves:  Shall be measured per each type specified and shall include vent 

scrubber, appurtenances, and pits if required. 
 
I. Removal and restoration of permanent pavement surfaces shall not be measured for 

separate payment but shall be considered an absorbed cost item unless otherwise specified 
on the Bid Form. 

 
4-02 PAYMENT 
 
A. GENERAL:  PAYMENT FOR EACH OF THE ITEMS LISTED HEREIN SHALL CONSTITUTE FULL 

COMPENSATION FOR FURNISHING MATERIALS, LABOR, TOOLS, EQUIPMENT, INCIDENTALS, 
SPECIALS, TESTING, JOINTING AND PERFORMING WORK NECESSARY FOR THE 
INSTALLATION OF THE  SPECIFIED ITEM IN ACCORDANCE WITH THE DRAWINGS AND 
SPECIFICATIONS. 
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B. PVC Force Main:  Shall be paid for at the Contract Unit Price per linear foot for each size and 

type specified on the Bid Form. 
 
C. DIP Force Main:  Payment for the DIP force main will be made at the Contract Unit Price per 

linear foot of each size and type specified on the Bid Form. 
    
D. No separate payment shall be made for PVC fittings and specials.  Payment for such shall be 

included in the Contract Price per linear foot of PVC pipe, if use of PVC fittings is specified. 
 
E. Payment for DI or cast iron fittings and specials shall be made at the Contract Unit Price per 

pound.  Restrained Joints shall not be paid for separately. 
 
F. Connections to existing manholes or structures shall be made at the Contract Unit Price per 

each as specified on the Bid Form. 
 
G. Select bedding and backfill shall not be paid for separately but shall be considered an 

absorbed cost item unless otherwise specified on the Bid Form. 
 
H. Gate Valves, Butterfly Valves and Check Valves:  Payment for valves will be made at the 

Contract Unit Price for each size and type specified.  Valves specified as "buried", "with 
operator", "with manhole" or "with pit" shall not have separate payment made for valve 
operator extensions, motor operators, pits or manhole structures, foundations, bedding or 
other incidentals for installing the valve(s) and accessories as indicated on the Drawings. 

 
I. Air Release Valves and Air & Vacuum Valves:  Payment for air release valves and air & 

vacuum valves will be made at the Contract Unit Price for each size and type specified.  If the 
Bid Form specifies installation with manhole, vent scrubber, or pit then no separate payment 
shall be made for bedding, foundation, pit structure, tapped plug or other accessories, 
except the cast iron fitting in the force main line, if utilized.   

 
 
 

*** END OF SECTION *** 
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SECTION 903 
CONTRACT 

 
CONTRACT FOR Bridge Replacement at Old Highway 80 over Okatibbee Creek, Project No. 

ERBR-38-320 (01)  
 
This contract entered into by and between the City of Meridian, Mississippi (hereinafter 

“City” or “Owner”) on one hand, and the undersigned contractor, on the other witnesseth: 

That, in consideration of the payment by the City of the prices set out in the proposal hereto 
attached, to the undersigned contractor, such payment to be made in the manner and at the time 
of times specified in the specifications and the special provisions, if any, the undersigned 
contractor hereby agrees to accept the prices stated in the proposal in full compensation for the 
furnishing of all materials and equipment and the executing of all the work contemplated in this 
contract. 

It is understood and agreed that the advertising according to law, the Advertisement, the 
instructions to bidders, the proposal for the contract, the specifications, the revisions of the 
specifications, the special provisions, and also the plans for the work herein contemplated, said 
plans showing more particularly the details of the work to be done, shall be held to be, and are 
hereby made a part of this contract by specific reference thereto and with like effect as if each 
and all of said instruments had been set out fully herein in words and figures. 

It is further agreed that for the same consideration the undersigned contractor shall be 
responsible for all loss or damage arising out of the nature of the work aforesaid; or from the 
action of the elements and unforeseen obstructions or difficulties which may be encountered in 
the prosecution of the same and for all risks of every description connected with the work, 
exceptions being those specifically set out in the contract; and for faithfully completing the 
whole work in good and workmanlike manner according to the approved Plans, Specifications, 
Special Provisions, Notice(s) to Bidders and requirements of the City. 

It is further agreed that the work shall be done under the direct supervision and to the 
complete satisfaction of the City or their authorized representatives, and when Federal Funds are 
involved subject to inspection at all times and approval by the Mississippi Department of 
Transportation or Federal Highway Administration, or its agents as the case may be, or the 
agents of any other Agency whose funds are involved in accordance with those Acts of the 
Legislature of the State of Mississippi approved by the Governor and such rules and regulations 
issued pursuant thereto by the Mississippi Transportation Commission and the authorized 
Federal Agencies. 

It is agreed and understood that each and every provision of law and clause required by law 
to be inserted in this contract shall be deemed to be inserted herein and this contract shall be read 
and enforced as though it were included herein, and, if through mere mistake or otherwise any 
such provision is not inserted, then upon the application of either party hereto, the contract shall 
forthwith be physically amended to make such insertion. 
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The Contractor agrees that he has read each and every clause of this Contract, and fully 
understands the meaning of same and that he will comply with all the terms, covenants and 
agreements therein set forth. 

 Witness our signatures this the  day of  , 2021. 

 
Contractor(s) 

 
By     
 
Title   By   
Signed and sealed in the presence of: Mayor Percy Bland 
(Names and address of witnesses) 
 
    
 City Clerk 
 
Award authorized by the City in session on the   day of  , 2021, as 

recorded    
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SECTION 904 
 

PERFORMANCE AND PAYMENT BOND 
 
CONTRACT BOND FOR    
 
 
Know all men by these presents: that we, 
____________________________________________________________  
 ( Contractor ) 

( hereinafter “Principal”), a   

 residing at  ___________________________________ in the State of   

and   
 ( Surety ) 

residing at ________________________________________ in the State of 

________________________________ authorized to do business in the  State  of  Mississippi,  

under the  laws  thereof, as surety, are held and firmly bound unto the City of Meridian 

__________________________________________________________, (hereinafter “City”), in 

the sum of ____________________________________________________________________ 

( $ ______________________________________ ) Dollars, lawful  money of  the  United  

States of America, to be paid to it for which payment well and truly to be made, we bind 

ourselves, our heirs, administrators, successors, or assigns jointly and severally by these presents. 

 
 
The conditions of this bond are such, that whereas the said Principal, has (have) entered into a 

contract with the City, bearing the date of __________day of ____________________ A.D. 

_________ hereto annexed, for the construction of certain project(s) in the State of Mississippi 

as mentioned in said contract in accordance with the Contract Documents therefor, on file in the 

offices of the City. 
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Now therefore, if the above bounden Principal in all things shall stand to and abide by and well 
and truly observe, do keep and perform all and singular the terms, covenants, conditions, 
guarantees and agreements in said contract, contained on his (their) part to be observed, done, 
kept and performed and each of them, at the time and in the manner and form and furnish all of 
the material and equipment specified in said contract in strict accordance with the terms of said 
contract which said plans, specifications and special provisions are included in and form a part of 
said contract and shall maintain the said work contemplated until its final completion and 
acceptance as specified in Subsection 109.11 of the approved specifications, and save harmless 
said City from any loss or damage arising out of or occasioned by the negligence, wrongful or 
criminal act, overcharge, fraud, or any other loss or damage whatsoever, on the part of said 
principal (s), his (their) agents, servants, or employees in the performance of said work or in any 
manner connected therewith, and shall be liable and responsible in a civil action instituted by the 
City at the instance of any officer of the City authorized in such cases, for double any amount in 
money or property, the City may lose or be overcharged or otherwise defrauded of, by reason of 
wrongful or criminal act, if any, of the Contractor(s), his (their) agents or employees, and shall 
promptly pay the said agents, servants and employees and all persons furnishing labor, material, 
equipment or supplies therefor, including premiums incurred, for Surety Bonds, Liability 
Insurance, and Workmen's Compensation Insurance; with the additional obligation that such 
Contractor shall promptly make payment of all taxes, licenses, assessments, contributions, 
damages, any liquidated damages which may arise prior to any termination of said principal's 
contract, any liquidated damages which may arise after termination of the said principal's 
contract due to default on the part of said principal, penalties and interest thereon, when and as 
the same may be due this state, or any county, municipality, board, department, commission or 
political subdivision:  in the course of the performance of said work and in accordance with 
Sections 31-5-51 et seq. Mississippi Code of 1972, and other State statutes applicable thereto, 
and shall carry out to the letter and to the satisfaction of the city Official, all, each and every one 
of the stipulations, obligations, conditions, covenants and agreements and terms of said contract 
in accordance with the terms thereof and all of the expense and cost and attorney's fee that may 
be incurred in the enforcement of the performance of said contract, or in the enforcement of the 
conditions and obligations of this bond, then this obligation shall be null and void, otherwise to 
be and remain in full force and virtue. 
 
 
 
 

 (Contractors) Principal  Surety 
 
 
By   By   
 (Signature) Attorney in Fact 
 
 Address:    
 
   
 
Title     
 (Contractor’s Seal) (Printed) Mississippi Agent 
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 (Signature) Mississippi Agent 
 
 Address:    
 
    
 
    
 (Surety Seal) 
 
    
 Mississippi Insurance ID Number 
 


