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SECTION 2210 

TRENCHING, BACKFILLING AND COMPACTING 

PART 1:  GENERAL 

1.01 SUBMITTALS 

A. All materials to be used for backfill, including common fill and bedding materials, shall

be approved by Engineer prior to placing the materials in the pipe trench.  All backfill

and bedding materials whether obtained from the trench excavation or from an off-site

source must be tested as directed by the Engineer.

B. Samples of the materials shall be submitted to an approved testing agency for analysis.

The test results and report stating that the materials meet the requirements of these

Specifications and the Specifications of Federal, State and local authorities (where appli-

cable) shall be submitted to the Engineer for approval prior to placing the materials in the

pipe trench.

1.02 PROFILES AND TOPOGRAPHY 

A. Contours, topography and profiles of the ground shown on the Drawings are believed to

be reasonably correct, but are not guaranteed to be absolutely so and are presented only as

an approximation.

B. The Contractor shall accept the construction site with conditions the same as existed at

the time of bidding.

PART 2:  PRODUCTS 

2.01 BACKFILL MATERIALS 

A. Backfill material shall be select excavated material, Type B (Crusher Run), Borrow Type

C or flowable fill.

B. Select excavated material is defined as material free from stones over 4-inches, organic or

vegetable material, asphalt, concrete, refuse, frozen soil, or any other material deemed

unsuitable by the Engineer.  Excavated material consisting primarily of clay or silt will

not be approved as "select" excavated material and must be disposed of off-site.

Excavated materials consisting primarily of decomposed shale fragments will generally

be accepted as select material.  The Engineer must approve the use of any excavated

material as backfill.

C. Type B (Crusher Run) shall be as defined in Section 2.02.

D. Borrow Type C shall conform to the requirements of DelDOT Standard Specifications for

Road and Bridge Construction, August 2001, Subsection 209.04. Borrow Type C shall

have material between 85 and 100% inclusive, by dry weight, passing a 1” (25.0 mm)

sieve and a maximum of 25%, by dry weight, passing a No. 200 (75 micron) sieve.
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E.   Flowable fill shall be installed if and where shown on the drawings.  Flowable fill 

material shall have maximum 28-day compressive strength of 100 psi.  Cement shall be 

Type I-Portland Cement conforming to ASTM C-150.  Fine aggregates shall be concrete 

quality sand meeting ASTM C-33.  Flowable fill shall meet the following design criteria: 

 

Cement  50 lb./cu.yd. 

Sand  2800-2900 lb./cu.yd. 

Water  500 lb./cu.yd. 

 

2.02 PIPE BEDDING AND HAUNCHING 

 

A. As used hereinafter, bedding refers to material placed in the trench below the pipe invert. 

Haunching refers to material placed between the pipe and trench wall, from the invert to 

the bottom of the backfill material. 

 

B. Bedding and Haunching Material 

 

1. Type B (Crusher Run) Graded Aggregate  

 

a. The trench excavation shall extend to a depth 6-inches below pipe invert. A 6-

inch layer of DelDOT Type B (Crusher Run) graded aggregate shall then be 

placed, graded, and compacted.  After providing joint clearance, pipe shall then 

be laid directly on the graded aggregate. 

 

a. Type B (Crusher Run) graded aggregate shall be clean, hard aggregate, shall be 

accurately leveled to required grades, and where required shall be compacted by 

tamping or other approved means.  The material shall conform to the following 

gradation: 

 

  Sieve Size    Percent Finer By Weight 

 

  1-1/2" (37.5 mm)    100 

   3/4" (19.0 mm)     50 - 95 

  No. 4 (4.75 mm)    20 - 50 

  No. 10 (2.00 mm)    15 - 40 

  No. 100 (150 micron)    2 -   20 

 

B. Trenches in Rock 

 

1. Trenches in rock or shale shall be excavated to a depth of at least 8 inches below the 

pipe barrel for pipe 12 inches in diameter or less, and 12 inches below the pipe barrel 

for 16-inch diameter pipe and larger.   

 

2. The trench shall then be filled to pipe invert with Type B (Crusher Run) graded 

aggregate. The material shall be graded and compacted.  The pipe shall then be laid 

on this bedding after providing clearance for joints. 
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PART 3:  EXECUTION 

 

3.0l CONSTRUCTION EQUIPMENT 

 

A. The Contractor shall select his equipment such that, to the maximum extent possible, 

damage to existing surfaces and structures is minimized.  It is the Contractor's responsi-

bility, to repair, at his expense, any damages due to the use of any equipment to complete 

the work. 

 

3.02 NOISE, DUST AND ODOR CONTROL 

 

A. The Contractor's construction activities shall be conducted so as to eliminate all 

unnecessary noise, dust and odors. 

 

3.03 PROTECTION OF TREES 

 

A. Special care shall be taken to avoid damage to trees and their root system.  Machine 

excavation shall not be used when, in the opinion of the Engineer, it would endanger the 

tree.  In general, where the line of trench falls within the limits of the limb spread, 

headers are required across the trench to protect the tree.  The operation of all equipment, 

particularly when employing booms, the storage of materials, and the disposition of 

excavation shall be conducted in a manner which will not injure trees, trunks, branches or 

their roots unless such trees are designated for removal. 

 

3.04 TRENCH SUPPORT 

 

A. Where necessary, particularly to prevent disturbance, damage or settlement of adjacent 

structures, pipelines, utilities, improvements or paving, excavation shall be adequately 

sheeted and braced.  Details of sheeting and bracing shall be submitted to the engineer 

prior to installation. 

 

B. Sheeting and bracing shall remain in place until the pipe has been laid, tested for defects 

and repaired, if necessary, and the earth around the pipe compacted to a depth of two feet 

over the top of the pipe. 

 

C. Sheeting and bracing of all excavation shall comply with the latest statutes of the State of 

Delaware governing safety of workers in the construction industry.  
 

D. Where sheeting and bracing systems are used, they must be designed by a Professional 

Engineer licensed in the State of Delaware.  The sheeting design shall conform to all 

applicable requirements of the Occupational Health and Safety Act. 

 

E. Any damage to new or existing structures occurring through settlement, water or earth 

pressure, or other causes due to inadequate bracing or through negligence or fault of the 

Contractor in any other manner, shall be repaired by the Contractor at his own expense. 

 

F. The Contractor shall specifically comply with OSHA Standards for Excavations (29 CFR 

Part 1926), "OSHA Standards."  As such, the Contractor shall be responsible for 

providing a "competent person" as defined in the OSHA Standards and as required by the 
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standards.  The Contractor shall be solely responsible for the selection, design, 

installation, and implementation of all "protective systems" as defined in the OSHA 

Standards.  The pipeline design by the Owner or the Engineer does not include the design 

of the "protective systems" since the design of the "protective systems" is the 

responsibility of the Contractor. 

 

3.05 TRENCH EXCAVATION AND BOTTOM PREPARATION 

 

A.  General Excavation 

 

1. General excavation shall consist of the satisfactory removal and disposal of all 

materials taken from within the limits of the Work contracted, meaning the material 

lying between the original ground line and the finished ground line as shown on the 

Drawings regardless of whether the original ground line is exposed to air or is 

covered by water.  Excavation below existing ground line to enable any required 

construction or removals is included.  It is distinctly understood that any reference to 

earth, rock, silt, debris or other materials on the Drawings or in the Specifications is 

solely for the Owner's information and shall not be taken as an indication of classified 

excavation or the quantity of earth, rock, silt, debris or other material encountered. 

 

2. All excavation shall be made to the lines and grades indicated on the Drawings or 

established in the field by the Engineer. 

 

3. Excess excavated materials and excavated materials unsuitable for backfilling shall 

be properly disposed of by the Contractor clear of the site.  The Contractor shall 

furnish to Engineer satisfactory evidence that an appropriate disposal site will be 

used.   

 

4. Open trench shall never exceed 100 feet in advance of pipe laying and shall be 

reduced as required by conditions encountered. 

 

B.  Trench Width 

 

1. Widths of trenches shall be held to a minimum to accommodate the pipe and 

appurtenances.  The trench width shall be measured at the top of the pipe barrel and 

shall conform to the following limits: 

             

 Minimum: Outside diameter of the pipe barrel plus 12 inches, i.e., 6 inches 

each side. 

 

 Maximum: Outside pipe diameter plus 24 inches. 

 

2. If required by the type of joint used, the trench shall be widened at the joints to pro-

vide clearance for proper jointing. 

 

C.  Excessive Trench Width 

 

1. If, for any reason the trench width exceeds the maximum trench width defined in 

Paragraph B, "Trench Width", the Contractor shall provide additional bedding and 
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backfill material as specified in Sections 2210.2.01 and 2210.2.02 to fill the 

additional width of trench. 

 

D.  Trench Depth 

 

1. General: All trenches shall provide for a minimum of 48 inches of cover over the top 

of the pipe barrel to the top of the finished grade unless otherwise authorized by the 

Engineer. 

 

2. Earth: The trench shall be excavated to the depth required, so as to provide a uniform 

and continuous bearing and support for the pipe barrel above the bedding on solid 

and undisturbed ground at every point between joints, except that it will be 

permissible to disturb the finished trench bottom over a maximum length of 18 

inches near the middle of each length of pipe by the withdrawal of pipe slings or 

other lifting tackle.  When required, bell holes shall be provided.  The finished trench 

bottom shall be accurately prepared by means of hand tools. 

 

3. Rock: Where excavation is made in rock or boulders, the trench shall be excavated 8 

inches below the pipe barrel for pipe 12 inches in diameter or less, and 12 inches 

below the pipe barrel for 16-inch diameter pipe and larger.  All loose material shall 

be removed from the trench bottom.  After preparation of the trench bottom, a pipe 

bed shall be prepared using bedding material as specified in Section 2210.2.02. 

 

4. Unsuitable Bottom: When unsuitable material is found below subgrade, as 

determined by the Engineer, Contractor shall remove the material to a depth 

determined by the Engineer, and provide compacted bedding material as specified in 

Section 2210.2.02 to backfill the trench in the area where unsuitable material has 

been excavated. 

 

E. Excessive Trench Depth 

 

1. If any excavation is caused by the Contractor's error, or wherever the excavation is 

carried below the lines and grades given either by the Engineer or shown on the 

Contract Drawings, the Contractor shall, at his own expense, refill all such excavated 

space with such material and in such manner as may be directed, in order to insure 

the stability of the various structures.  Beneath all structures, space excavated without 

authority shall be refilled with Class "D" (2500 lb.) concrete or other material 

approved by the Engineer.  The expense for this work shall be borne by the Con-

tractor. 

 

3.06 TRENCH BACKFILLING 

 

A.  Backfill to Top of Stone 

 

1. All trench excavation shall be backfilled immediately after pipe is laid.  Compacted 

bedding material as described in Section 2210.2.02 shall be used to backfill the 

trench from the bottom of the pipe barrel to the level shown on the Contract 

Drawings for each pipe material.  The material shall be placed in uniform 6-inch 
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loose layers and each layer mechanically compacted so as to eliminate the possibility 

of settlement, pipe misalignment or damage of joints. 

 

B. Backfill from Top of Stone to Grade 

 

1. Backfill around the pipe, and up to a cover of at least 12-inches over the top of the 

pipe shall be placed in 6-inch layers, each layer to be thoroughly compacted to 95% 

of maximum dry density by mechanical tampers of an approved type.  Backfill 

material shall be as specified in Section 2210.2.01.   Care shall be taken to avoid 

damaging or moving the pipe. 

 

2. All backfill above a plane 12" over the pipe is to be placed in lifts not exceeding 18-

inches and compacted to at least 95% of its maximum dry density established by 

ASTM D-1557.  The trenches and excavations shall be wet down, or the excavated 

material shall be dried as required to obtain optimum density while the backfilling is 

being carried out.  The Contractor may use mechanical equipment to place the back-

fill.  This shall be done in such a manner that the material does not free fall, but shall 

be so placed that it will flow onto the previously placed material.  No compacting of 

the backfill with mechanical equipment, such as wheeled vehicles, will be permitted 

unless sufficient cover is provided over the pipe to prevent damage to the pipe. 
 
3. In all trenches, backfill between a plane 12" above the top of the pipe and the 

finished surface grade shall be placed in successive layers and thoroughly compacted 

using mechanical tampers, hydro-tampers, or high speed vibro tampers. 

 

C.  Surface Conditions 

 

1. The trench surface shall be regularly attended to during the course of the Contract.  

The Contractor shall take prompt corrective measures to correct any settlement or 

washout.  The trench surface shall be maintained in a safe condition and shall not 

interfere with natural drainage. 

 

D. Deficiency of Backfill 

 

1. Any material required for backfilling the trenches or for filling depressions caused by 

settlement or wash-out shall be supplied and placed by the Contractor at his expense. 

 

3.07 ROCK EXCAVATION 

 

A.   Rock excavation shall comprise such ledge or trap rock such as in the opinion of the 

Engineer cannot be trenched with normal excavating equipment, and boulders of one-half 

cubic yard or more in volume. An additional payment will be made for rock excavation.  

 

B. All other materials, however hard, stiff, and compact, including soft and disintegrated 

rock, which can be removed without the aid of a jackhammer or air driven drills shall be 

removed for the prices bid under Item 1. 

 

C. Due to the age and material of existing underground utilities, blasting will not be 

permitted for trench excavation. Rock shall be removed with the aid of air driven 
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hammers, pneumatic hole punchers, splitters or rock breakers mounted on backhoes, or 

other approved methods. All excavated rock shall be disposed of to an approved off-site 

location at no additional cost. 

 

3.08 TRENCH MAINTENANCE 

 

A. The Contractor shall be responsible for the condition of the trenches for a period of one 

(1) year from the date of the final acceptance of the Contractor's work, or as required by 

state, county or local authorities, and any materials required for filling depressions caused 

by settlement or washout shall be supplied and placed by the Contractor at his expense. 

 

END OF SECTION 
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SECTION 2540 

 

EROSION AND SEDIMENTATION CONTROL 

 

 

PART 1:  GENERAL 

 

1.01 SCOPE OF WORK 

 

A. Work to be performed under this Section refers to temporary and permanent vegetation 

covers, mulching and baling at the construction site and all areas disturbed during con-

struction, including borrow areas.  In addition to the requirements of these Specifications, 

the Contractor will comply with all local laws, rules and regulations and all other Federal, 

State and local requirements for erosion and sedimentation control. 

 

B. Furnish all labor, materials and equipment and perform all work required for the 

prevention of environmental pollution in conformance with applicable laws and 

regulations, during and as the result of construction operations under this Contract.  For 

the purpose of this Specification, environmental pollution is defined as the presence of 

chemical, physical, or biological elements or agents which adversely affect human health 

or welfare; unfavorably alter ecological balances of importance to human life; affect other 

species of importance to man; or degrade the utility of the environment for aesthetic 

and/or recreational purposes; or violate any applicable environmental regulation. 

 

C. The control of environmental pollution requires consideration of air, water and land, and 

involves management of noise and solid waste, as well as other pollutants. 

 

D. Schedule and conduct all work in a manner that will minimize the erosion of soils in the 

area of the work.  Provide erosion control measures such as diversion channels, 

sedimentation or filtration systems, berms, staked hay bales, seeding, mulching or other 

special surface treatments as are required to prevent silting and muddying of streams, 

rivers, impoundments, lakes, etc.  All erosion control measures shall be in place in an area 

prior to any construction activity in that area.  

 

E. This Specification is intended to ensure that construction is achieved with a minimum of 

disturbance to the existing ecological balance between a water resource and its 

surroundings.  These are general guidelines. It is the Contractor's responsibility to 

determine the specific construction techniques to meet these guidelines. 

 

F. All phases of erosion and sediment control shall conform to the requirements outlined 

in the Delaware Erosion & Sediment Control Handbook, latest edition.  

 

1.02 STANDARDS 

 

A. The Contractor shall comply with the highest erosion and sedimentation control 

standards, whether Federal, State, County or local.  If the Contractor is in doubt as to the 

applicable standard, he shall notify the Engineer and comply with the Engineer's 

directions. 
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1.03 NOTIFICATIONS 

 

A. The Engineer will notify the Contractor in writing of any non-compliance with the 

foregoing provisions or of any environmentally objectionable acts and corrective action to 

be taken.  State or local agencies responsible for verification of certain aspects of the 

environmental protection requirements shall notify the Contractor in writing, of any non-

compliance with State or local requirements.  The Contractor shall, after receipt of such 

notice from the Engineer or from the regulatory agency through the Engineer, 

immediately take corrective action.  Such notice, when delivered to the Contractor or his 

authorized representative at the site of the work, shall be deemed sufficient for the 

purpose.  If the Contractor fails or refuses to comply promptly, the Owner may issue an 

order stopping all or part of the work until satisfactory corrective action has been taken.  

No part of the time lost due to any such stop orders shall be made the subject of a claim 

for extension of time or for excess costs or damages by the Contractor unless it is later 

determined that the Contractor was in compliance. 

 

1.04 IMPLEMENTATION 

 

A. Prior to commencement of the work, meet with the Engineer to develop mutual 

understandings relative to compliance with this provision and administration of the 

environmental pollution control program. 

 

B. Remove temporary environmental control features, when approved by the Engineer, and 

incorporate permanent control features into the project at the earliest practicable time. 

 

PART 2:  PRODUCTS 

 

2.01 MATERIALS - GENERAL 

 

A. All materials such as seeds, mulch and bales shall conform to the specifications and 

details of the Delaware Erosion and Sediment Control Handbook, latest edition, and all 

other applicable Federal, State and local requirements. 

 

2.02 EROSION CONTROL MAT 

 

A. Where the Drawings require the use of a soil stabilization mat or where revegetation is 

required on steep slopes, prior to seeding, an erosion control mat shall be installed.  The 

mat shall be a flexible, web-like weave used to maintain and hold loose soil particles.  

Erosion control mat shall be “Miramat” as manufactured by 3M for Mirafi, “Enkamat” as 

manufactured by Akzo Industrial Systems Company or approved equal. 
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PART 3:  EXECUTION 

 

3.01 EROSION AND SEDIMENT CONTROL - GENERAL 

 

A. Before commencing any other construction activities, exclusive of clearing and grubbing, 

the Contractor shall first provide ditching, construct temporary sediment basins and grade 

the construction area so as to completely prohibit any excavated or fill soils, silts and 

other materials resulting from construction operations from being carried off and away 

from the construction area and thence into the local storm sewer system.  No other 

excavation work shall be permitted, and no fill shall be brought onto the site until the 

Engineer has approved the Contractor's completed works for controlling soil erosion and 

sediment control. 

 

B. When ordered by the Engineer, all existing temporary work as specified in the preceding 

paragraph shall be removed and the site restored and brought to the specified finish 

conditions. 

 

C. Every effort shall be made to prevent and correct problems associated with erosion and 

sedimentation which could occur during and after project construction.  At a minimum, 

erosion and sediment control measures shall conform to the following: 

 

1. All erosion and sedimentation control measures shall be in place prior to any grading 

operations or construction of proposed facilities and shall be maintained until 

construction is complete and the construction area is stabilized.  After restoration is 

complete, temporary control measures shall be removed and disposed of properly. 

 

2. All erosion and sedimentation control measures shall be constructed and maintained 

in accordance with the current Delaware Erosion and Sediment Control Handbook.  

 

3. Disturbed areas that will be exposed in excess of 10 days shall be temporarily seeded 

and/or mulched until proper weather conditions exist for establishment of a 

permanent vegetative cover. 

 

3.02 PIPE INSTALLATION ALONG STREETS/ROADWAYS 

 

A. Prior to pavement removal or trenching activities, all inlets and catch basins along the 

impacted streets shall be outfitted with a geotextile insert (Inlet Protection Type 2 per 

Delaware Erosion & Sediment Control Handbook) and/or protected with a compost filter log 

(Inlet Protection Type 3 per Delaware Erosion & Sediment Control Handbook).  

 

B. Inlet and catch basin protection devices shall be monitored throughout the duration of 

construction and maintained/replaced as required.  

 

C. At the conclusion of construction all inlet protection devices shall be removed.  

 

3.03  SITE AND ACCESS CLEARING 
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A. Site and access clearing must be confined to approved construction areas.  Protection of 

existing vegetation must be practiced wherever possible.  At a minimum, site access and 

clearing measures shall conform to the following: 

 

1. Temporary and permanent easement widths must be reduced to the minimum feasible 

for the proposed construction. Unless specifically approved by the City, permanent 

access roads must not be more than eight feet wide, and there shall be no permanent 

access roads in environmentally critical areas. Access roads may be paved only where 

absolutely necessary, as determined by the City. 

 

2. Only those portions of the site which are absolutely necessary and essential for 

construction shall be cleared.  Whenever possible, excavation shall include the 

removal and storage of topsoil from the site for future use.  The length of time of 

ground disturbance shall be reduced to the minimum practicable, especially in 

environmentally critical areas.  Ground disturbance shall be avoided until 

immediately preceding construction to minimize exposure of soils. 

 

4. Trees and shrubs within construction easements, which are not required to be 

removed to permit construction, shall be protected to the drip line with appropriate 

protection measures such as snow fencing or batter boards.  Trees and shrubs whose 

removal is necessary to facilitate construction shall either be replanted at the same 

location or replaced with nursery stock of the same kind.  Trees of greater than 12-

inches in diameter should be preserved whenever possible by implementing slight 

shifts in alignment or tunneling under tree roots.   

 

5. In heavily wooded areas, every effort shall be made to avoid the destruction of 

common native trees and shrubs so as not to unduly disturb the ecological balance or 

environmental quality of the area. Trees of 12-inch diameter or greater should be 

preserved whenever possible and protected to the drip line. Where practical, common 

native trees and shrubs, of one through three-inch caliper, which must be cleared 

from the construction area, shall be stockpiled for use in restoration. Straggling roots 

shall be pruned. Trees which must be pruned to facilitate construction shall be cut 

cleanly and painted with tree paint. If a tree not intended to be removed is damaged, 

the wood shall be repaired according to common nursery practice and painted with 

tree paint. 

 

B. If the Contractor proposes to construct temporary roads or embankments and excavations 

for plant and/or work areas, he shall submit the following for approval at least ten days 

prior to scheduled start of such temporary work. 

 

1. A layout of all temporary roads, excavations and embankments to be constructed 

within the work area. 

 

2. Details of temporary road construction. 

 

3. Drawings and cross sections of proposed embankments and their foundations, 

including a description of proposed materials. 
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4. A landscaping drawing showing the proposed restoration of the area.  Removal of 

any trees and shrubs outside the limits of existing clearing area shall be indicated.  

The drawing shall also indicate location of required guard posts or barriers required 

to control vehicular traffic passing close to trees and shrubs to be maintained 

undamaged.  The drawing shall provide for the obliteration of construction scars as 

such and shall provide for a natural appearing final condition of the area. 

Modification of the Contractor's approved drawings shall be made only with the 

written approval of the Engineer.  No unauthorized road construction, excavation or 

embankment construction including disposal areas will be permitted. 

 

 

END OF SECTION 
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SECTION 2610 

 

PAVING AND SURFACING 

 

 

PART 1:  GENERAL 

 

1.01 DESCRIPTION 

 

A. The Contractor shall provide all labor, tools, material and equipment to replace pavement 

that has been damaged or disturbed during the course of the work, all as specified herein, 

as directed by the Engineer, or as required by local, state or federal regulations.  Place-

ment will be at least equal to the type of pavement which existed before the work began 

and to the satisfaction of the Engineer. 

 

B. During the entire period of construction of the project, all streets, curbs, drives and walks 

shall be kept in usable and safe condition for public use.  Before final acceptance, and 

after trench settlement has been corrected to the satisfaction of the Engineer, pavement 

designated by the Engineer shall be replaced with the type of replacement specified 

herein. 

 

C. The Contractor, where directed by the Engineer, shall furnish all labor, tools, material, 

and equipment necessary to spread and roll and/or tamp temporary bituminous pavement, 

complete, in place, and shall maintain the same all as specified or directed. 

 

PART 2:  PRODUCTS 

 

2.01 MATERIALS - GENERAL 

 

A. Materials of construction for paving, curbing, and surfacing shall be furnished in accor-

dance with applicable Federal, State and local standards per the detail shown on the 

Drawings.  In general, all material furnished under this Item shall be in full accordance 

with the applicable section of the DelDOT Standard Specifications, latest revision at time 

of bidding. If there are no applicable standards, the Contractor shall use materials, which 

will produce a result at least equal to the type which existed before the work began and to 

the satisfaction of the Engineer. 

 

2.02 TEMPORARY PAVEMENT 

 

A. If immediate placement of permanent pavement is not feasible, the temporary restoration 

shall consist of not less than 2-inches of Type B warm mix, 160 GYR; PG64-22 over 8-

inches of Type B (Crusher Run) Graded Aggregate. Type B mix shall be placed to the 

level of the existing pavement. 

 

2.03 PCC SUBBASE 
 
A. The opening is to be squared with the sides truly parallel and perpendicular to the 

centerline of pavement and not closer than 18 inches to any expansion joint.  Steel dowels 
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and ties shall be installed as shown on the drawings.  The concrete mixture to be used 

shall be Class B (3,500 psi) conforming to the DelDOT specification. High early-strength 

concrete shall be used exclusively unless otherwise directed.  Accelerating additives may 

be used upon receiving specific permission from the DelDOT.  

B. Unless specified otherwise the PCC subbase shall have a minimum thickness of eight 

inches and a minimum shoulder width of 12 inches on both sides of the pipe trench.  

 

2.04 BITUMINOUS SURFACE COURSE 

 

A. Permanent pavement shall consist of 2-inches of Type C warm mix, 160 GYR; PG62-22 

installed after milling out 2-inches of the temporary pavement.  
 
PART 3:  EXECUTION  

 

3.01 INSTALLATION 

 

A. Where necessary to disturb the existing pavement, the pavement will be saw cut, as 

required by local, State or Federal regulations, and the edges of the face of the old pave-

ment or base shall be left vertical.  Ragged edges shall be trimmed so as to provide a 

substantially straight line juncture between the old and new surfaces. All excavated 

pavement shall be disposed of off-site.  

 

B. The pavement replacement shall be so placed as to conform in grade to the existing 

streets, drives or sidewalks. 

 

C. The type of pavement replacement shall be as shown on the pavement replacement details 

in accordance with applicable Federal, State or local standards.  If there are no such 

applicable standards, replacement will be made to the satisfaction of the Engineer. 

 

D. All pavement shall be saw cut full depth through the subbase prior to any excavation.  

Work of pavement placement shall be started immediately after trenches have been back-

filled and compacted unless otherwise stated herein.  During the interval between com-

pletion of backfill and the time of placement of paving, all areas shall be maintained in a 

safe and satisfactory condition for normal traffic use. 

 

E. Unless otherwise authorized, no permanent pavement shall be placed between December 

1 and April 1 of the following year.  

 

F. Prior to the placement of permanent pavement, the face of the edge of pavement, 

manholes and other projections shall be painted with hot asphalt cement.  

 

3.02 NOTIFICATIONS AND ACCOMODATIONS 

 

A. The Contractor shall also comply with the following requirements: 

 

1.   Special attention shall be given for the protection of pedestrians, particularly 

school children and motorists. 
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2.   Ingress and egress shall be maintained to the abutting properties. 

 

3.   Provision shall be made to protect all existing underground utilities during 

construction. 

 

4.   Daily notification of the area of operations shall be made to the Engineer, Police 

and Fire Departments, as well as the City Transportation Division and DelDOT 

Highway Inspector. 

 

END OF SECTION 
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SECTION 15000 

 

PIPING - GENERAL PROVISIONS 

 

 

PART 1:  GENERAL 

 

1.01   DRAWINGS 

 

A. If provided, dimensions shown on Contract Drawings are approximate only. Contractor 

shall verify all piping geometry in the field and shall be responsible for insuring proper 

alignment and fit of all piping consistent with the intent of the Contract Drawings.  Field 

layout drawings shall be submitted as required for approval. 

 

PART 2:  PRODUCTS 

 

2.01   CONTRACTOR'S RESPONSIBILITY FOR MATERIAL 

 

A. The Contractor shall carefully examine all material for defects.  Material which is known, 

or thought, to be defective shall not be installed. 

 

B. The Engineer reserves the right to inspect all material and to reject all defective material 

shipped to the job site or stored on the site.  Failure of the Engineer to detect damaged 

material shall not relieve the Contractor from his total responsibility for the completed 

work if it leaks or breaks after installation.  Lay all defective material aside for final 

inspection by the Engineer to determine if corrective repairs may be made, or if the 

material is to be rejected.  The Engineer shall determine the extent of the repairs. 

 

C. Contractor to classify defective pipe prior to Engineer's inspection as follows: 

1. Damage to interior and/or exterior paint seal coats. 

2. Damage to interior cement-mortar lining. 

3. Insufficient cement-mortar lining thickness. 

4. Poor quality interior paint seal coat. 

5. Pipe out of round. 

6. Damaged pipe barrel area to a point where pipe class thickness is reduced. 

7. Denting or gouges in plain end of pipe. 

 

D. The Contractor shall be responsible for all material, equipment, fixtures and devices 

furnished and such materials, equipment, fixtures and devices shall comply with the 

requirements and standards of all Federal, State and local laws, ordinances, codes, rules 

and regulations governing safety and health. 

 

E. The Contractor shall be solely responsible for the safe storage of all material furnished to 

or by him until it has been incorporated in the completed project and accepted by the 

Engineer. 

 

F. Pipe, fittings, valves, hydrants and accessories shall be loaded and unloaded by lifting 

with hoists or skidding so as to avoid shock or damage.  Under no circumstances shall 
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such materials be dropped.  Pipe handled on skidways shall not be skidded or rolled 

against other pipe.  Handling of this material is to be in accordance with AWWA C600. 

 

G. Keep fittings and valves drained and stored before installation in a manner protecting 

them from damage due to freezing of trapped water. 

  

PART 3:  EXECUTION 

 

3.01   INSTALLATION - GENERAL REQUIREMENTS 

 

A. All pipe shall be laid and maintained to the required lines and depths.  All pipe shall be 

laid to the depth specified.  The depth shall be measured from the final surface grade to 

the top of the pipe barrel.  The minimum pipe cover shall be as shown on the Drawings or 

as specified in the Specifications. Fittings, valves and hydrants shall be at the required 

locations with joints centered, spigots home and all valve and hydrant stems plumb and 

otherwise in strict accordance with the Specifications. No deviation shall be made from 

the required alignment, depth or grade except with the written consent of the Engineer. 

 

B. All buried steel lugs, rods, brackets and flanged joint bolts and nuts shall be given two (2) 

coats of Koppers #50 coal tar coating prior to backfilling. 

 

C. Do not lay pipe in a wet trench, on subgrade containing frost, and when trench conditions 

are unsuitable for such work.  If all efforts fail to obtain a stable dry trench bottom and 

the Engineer determines that the trench bottom is unsuitable for trench foundation, he 

will order in writing the kind of stabilization to be constructed. 

 

D. Thoroughly clean the pipes and fittings before they are installed and this material shall be 

kept clean until the acceptance of the completed work.  Lay pipe with the bell ends facing 

in the direction of laying, unless otherwise shown on the Drawings, or directed by the 

Engineer.  Exercise care to insure that each length abuts against the next in such manner 

that no shoulder or unevenness of any kind occurs in the pipe line. 

 

E. Before joints are made, bed each section of pipe the full length of the barrel with recesses 

excavated so pipe invert forms continuous grade with invert of pipe previously laid.  Do 

not bring succeeding pipe into position until the preceding length is embedded and 

securely in place. 

 

F. Dig bell holes sufficiently large to permit proper joint making and to insure pipe is firmly 

bedded full length of its barrel. 

 

G. Walking or working on completed pipeline, except as necessary in tamping and back-

filling, is not permitted until trench is backfilled one-foot deep over top of pipes. 

 

H. Take up and replace with new, such in-place pipe sections found to be defective.  

Replacement work at Contractor's expense. 
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I. Take necessary precautions to prevent the floating of the pipeline by the accumulation of 

water in the trench, or the collapse of the pipeline from any cause.  Should floating or 

collapse occur, restoration will be at the Contractor's expense. 

 

J.  Take every precaution to prevent foreign material from entering the pipe while it is being 

placed.  During laying operations, do not place debris, tools, clothing, or other materials 

in the pipe. Close all openings in the pipeline with watertight plugs when pipe laying is 

stopped at the close of the day's work or for other reasons, such as rest breaks or meal per-

iods. 

 

K. Place enough backfill over the center sections of the pipe to prevent floating. 

 

L. Carry out the cutting of pipe only with equipment specifically designed for that purpose 

such as an abrasive wheel, rotary wheel cutter, a guillotine pipe saw or a milling wheel 

saw.  The use of chisels or hand saws will not be permitted.  Cut ends and rough edges 

should be ground smooth and for push-on connections, the cut end should be beveled 

slightly.   

 

M.  In distributing material at the site of the Work, each piece shall be unloaded opposite or 

near the place where it is to be laid in the trench. 

 

N. If the pipe is to be strung out, it shall be done so in a straight line or in a line conforming 

to the curvature of the street.  Each length of pipe shall be adequately blocked to prevent 

movement.  Stockpiled pipe shall be adequately blocked to prevent movement.  No pipe, 

material, or any other object shall be placed on private property, obstruct walkways or 

driveways, or in any manner interfere with the normal flow of traffic. 

 

O. Special care shall be exercised, during handling temporary storage or construction to 

avoid damage to the bells, spigots or flanged ends.  If damaged pipe cannot be repaired to 

the Engineer's satisfaction, it shall be replaced at the Contractor's expense. 

 

P. The Contractor shall remove all existing pipe, fittings, valves, pipe supports and blocking 

and all other items necessary to provide space for making connections to existing pipe 

and installing all piping which is to be done under this Contract. 

 

Q. The Contractor shall be responsible for maintaining the minimum required distance 

between the water line and other utility lines in strict accordance with all Federal, State 

and local requirements and all right-of-way limitations. 

 

R. Maximum allowable deflection at the joints for push-on joint pipe, regardless of pipe 

material, shall be as follows providing manufacturer's recommendations are not more 

stringent: 

 

Size of Deflection Maximum Deflection 

Pipe Angle (18-ft. Length) (20-ft. Length) 

thru 12" 2-1/2o 9-1/2"  10-1/2" 

14"-36" 1-1/2o 5-1/2"  6" 

42"-48" 1o 3-1/4"  4" 
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S. In case the curve is too sharp for the allowable deflection, short lengths of pipe may be 

used upon approval of the Engineer and at no additional cost to the Owner. 

 

T. Particular care shall be exercised to that no high points are established where air can 

accumulate.  In the event that unforeseen field conditions necessitate a change in the pipe 

profile and, in the opinion of the Engineer, the resulting change requires the installation 

of an air release valve and manhole, install the same as extra Work to the Contract.  If the 

Contractor requests a change in the pipe profile solely for ease of construction, and the 

requested change requires the installation of an air release valve and manhole as 

determined by the Engineer, then the cost of furnishing and installing the air release valve 

and manhole will be at the expense of the Contractor. 

 

3.02 CONSTRUCTION METHODS TO AVOID CONTAMINATION 

 

A. Heavy particulates generally contain bacteria and prevent even very high chlorine con-

centrations from contacting and killing such organisms.  It is essential that the procedures 

of this section be observed to assure that a water main and its appurtenances are thor-

oughly clean for the final disinfection by chlorination. 

 

B. Precautions shall be taken to protect the interiors of pipes, fittings, and valves against 

contamination.  Pipe delivered for construction shall be strung so as to minimize entrance 

of foreign material.  All openings in the pipeline shall be closed with watertight plugs 

when pipe laying is stopped at the close of the day's work or for other reasons, such as 

rest breaks or meal periods.  Rodent-proof plugs may be used where it is determined that 

watertight plugs are not practical and where thorough cleaning will be performed. 

 

C. Delay in placement of delivered pipe invites contamination.  The more closely the rate of 

delivery is correlated to the rate of pipe laying, the less likelihood of contamination. 

 

D. Joints of all pipe in the trench shall be completed before work is stopped.  If water 

accumulates in the trench, the plugs shall remain in place until the trench is dry. 

 

E. No contaminated material or any material capable of supporting prolific growth of 

microorganisms shall be used for sealing joints.  Sealing material or gaskets shall be 

handled in a manner that avoids contamination.  The lubricant used in the installation of 

sealing gaskets shall be suitable for use in potable water.  It shall be delivered to the job 

in closed containers and shall be kept clean. 

 

F. If dirt enters the pipe, and in the opinion of the Engineer the dirt will not be removed by 

the flushing operation, the interior of the pipe shall be cleaned by mechanical means and 

then shall be swabbed with a 1% hypochlorite disinfecting solution.  Cleaning with the 

use of a pig, swab or “go-devil” should be undertaken only when the Engineer has 

specified such and has determined that such operation will not force mud or debris into 

pipe joint spaces. 

 

G. If it is not possible to keep the pipe and fittings dry during installation, every effort shall 

be made to assure that any of the water that may enter the pipe joint spaces contains an 
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available chlorine concentration of approximately 25 mg/L.  This may be accomplished 

by adding calcium hypochlorite granules or tablets to each length of pipe before it is 

lowered into a wet trench, or by treating the trench water with hypochlorite tablets. 

 

H. If the main is flooded during construction, it shall be cleared of the flood water by 

draining and flushing with potable water until the main is clean.  The section exposed to 

the flood water shall then be filled with a chlorinated potable water that, at the end of a 24 

hour holding period, will have a free chlorine residual of not less than 25 mg/L.  The 

chlorinated water may then be drained or flushed from the main. 

 

3.03 THRUST RESTRAINT 

 

A. Provide all plugs, caps, tees, and bends (both horizontal and vertical) with concrete 

reaction backings, tie rods and/or restrained joint pipe as detailed on the Drawings.   

 

B. Temporary thrust restraint at temporary caps or plugs shall be the responsibility of the 

Contractor.  Submit details of temporary restraint to the Engineer for approval. 

 

3.04 VALVE INSTALLATION 

 

A. Prior to installation, inspect valves for direction of opening, freedom of operation, tight-

ness of pressure containing bolting, cleanliness of valve ports and especially seating sur-

faces, handling damage and cracks.  Correct defective valves or hold for inspection by the 

Engineer. 

 

B. Set and join to the pipe in the manner specified in Section 3.01.  Provide valves 12-inch 

and larger with special support, such as crushed stone or concrete pads, so that the pipe 

will not be required to support the weight of the valve.  Set truly vertical. 

 

C. Provide all valves with a valve box.  Set the top of the valve box neatly to the grade of the 

surface of the existing ground, unless directed otherwise by the Engineer.  Do not transfer 

shock or stress to the valve, and center and plumb the box over the wrench nut of the 

valve.  Do not use valves to bring misaligned pipe into alignment during installation.  Top 

of box shall be flush with pavement in paved areas and shall be one-inch above ground 

surface in grassed or earth areas.  In grassed or earth areas, valve boxes shall be set in a 

concrete pad with minimum dimensions of 20" x 20" x 4".  Support pipe in such manner 

as to prevent stress on the valve.   

 

 

END OF SECTION 
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 SECTION 15020 

 

 CHLORINATING PIPELINES 

 

 

PART 1:  GENERAL 

 

1.01 SCOPE 

 

A. The Contractor shall chlorinate and disinfect all water pipelines installed. 

 

1.02 PROTECTION 

 

A. Due to the toxicity of chlorine fumes, men performing work under this Section shall be 

equipped with all safety equipment and shall be attended by other personnel who are in 

the vicinity where work is to be performed.  The forward of AWWA Standard B300 

contains information and additional reference material regarding the safe handling of 

hypochlorites.  The Contractor shall familiarize himself with this information prior to 

performing any disinfection work. 

 

PART 2:  PRODUCTS 

 

2.01 MATERIALS AND EQUIPMENT 

 

A. The Contractor shall furnish hypochlorite liquid and injection equipment as needed to 

complete the disinfection of all pipelines. Sodium hypochlorite is to be furnished in 

accordance with AWWA B300. 

 

B. Sodium hypochlorite is available in liquid form, and contains approximately 12-1/2 to 

16% available chlorine.  The material should be stored in a cool, dry, and dark environ-

ment to minimize its degradation. 

 

PART 3:  EXECUTION 

 

3.01 PREPARATION 

 

A. All pipelines shall be pressure and leak tested, flushed, and cleaned of debris and dirt 

prior to application of the disinfectant.  The pipeline is to be kept completely clean and 

dry during construction. 

 

B. The Contractor will be required to submit a procedure for flushing, disinfecting and 

disposal of chlorinated water to the Engineer for approval. 
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3.02 APPLICATION OF DISINFECTANT 

 

A. The Method to be used for chlorination is detailed in ANSI/AWWA C651 (water mains), 

and is further described herein.  Information in the forward of AWWA Standard C651 

will be helpful in understanding this method. 

 

B. All sample lines, air release assemblies and blow-off assemblies must be chlorinated to 20 

mg/l residual chlorine. 

 

C. The Contractor shall be responsible for furnishing and installing a sufficient quantity of 

corporations for the addition of chlorine, at no additional cost other than the unit price bid 

under the pipe installation item. The Contractor is encouraged to utilize service taps for 

the application of the disinfectant, to minimize the number of taps in the new mains.  

 

3.03 METHOD OF CHLORINATION (CONTINUOUS FEED) 

 

A. The continuous feed method consists of filling the main to remove all air pockets, flush-

ing the completed main to remove particulates, and filling the main with potable water 

chlorinated so that after a 24-hour holding period in the main there will be a free chlorine 

residual of not less than 20 mg/l. 

 

1. As a result of both the pressure and leakage testing and the pipeline flushing oper-

ations, the pipeline at this point should be filled with potable water with a free 

chlorine residual of less that 0.5 mg/l. 

 

a. The chlorination of the pipeline will proceed by filling the pipeline with the 

heavily chlorinated water at one end while the low chlorine residual (<0.5 mg/l) 

potable water is expelled at the other end of the pipeline. 

 

b. During the chlorinating process, the potable water being expelled from the pipe-

line will be monitored for levels of free chlorine and total chlorine residual at 15 

minute intervals.  When the free chlorine or total chlorine residual exceeds the 

levels present in the low chlorine residual potable water, the disposal of the low 

chlorine residual potable water is to be in a manner that conforms to all local, 

State and federal regulations.  This may require the addition of a dechlorinating 

chemical, the cost of which shall be included in the unit prices bid.  Refer to 

Section 15020, Part 3.04 regarding disposal of heavily chlorinated water. 

 

2. Water from the existing distribution system or other approved source of supply shall 

be made to flow at a constant, measured rate into the newly laid water main. 

 

3. At a point not more than 5 feet downstream from the beginning of the new main, 

water entering the new main shall receive a dose of chlorine fed at a constant rate 

such that the water will have not less than 20 mg/l free chlorine.  To assure that this 

concentration is provided, measure the chlorine concentration at regular intervals in 

accordance with the procedures described in the current edition of the AWWA 

Standard Methods. 
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4. Table 1 gives the amount of chlorine required for each 100 feet of pipe of various 

diameters. 

 TABLE 1 

 

 Chlorine Required to Produce 20 mg/l 

 Concentration in 100 feet of Pipe by Diameter 

 

 Pipe 100% 16% Available 15% Available 12.5% Available 

 Diameter Chlorine Chlorine Chlorine Chlorine 

 (inches) lbs. (Gal. NaOCL) (Gal. NaOCL) (Gal. NaOCL) 

 

 8 .04 .032 .035 .04 

 12 .10 .07 .08 .09 

 16 .17       .13 .14 .17 

 20 .27 .20 .22 .26 

 24 .39 .29 .31 .37 

  

Note: Table assumes that newly installed pipeline does not have a chlorine demand. 

 

4. During the application of chlorine, valves shall be positioned so that the strong 

chlorine solution in the main being treated will not flow into water mains in active 

service.  Chlorine application shall not cease until entire main is filled with heavily 

chlorinated water.  The chlorine is to contact the full installed pipe length. The 

chlorinated water shall be retained in the main for at least 24 hours, during which 

time shall all valves and hydrants in the section treated shall be operated in order to 

disinfect the appurtenances.  At the end of this 24-hour period, the treated water in all 

portions of the main shall have a residual of not less than 20 mg/l free chlorine. 

 

5. Hypochlorite solution may be applied to the water main with a gasoline or electrically 

powered chemical feed pump designed for feeding chlorine solutions.  Feed lines 

shall be of such material and strength as to withstand safely the corrosion caused by 

the concentrated chlorine solutions and the maximum pressure that may be created by 

the pumps.  All connections shall be checked for tightness before the solution is 

applied to the main. 

 

6. As the chlorinated water flows past fittings and valves, related valves and blowoffs 

shall be operated so as to disinfect appurtenances and pipe branches. 

 

3.04 DISPOSAL OF HEAVILY CHLORINATED WATER 

 

A. After the applicable retention period, heavily chlorinated water should not remain in 

contact with pipe for more than 48 hours.  In order to prevent damage to the pipe lining or 

corrosion damage to the pipe itself, the heavily chlorinated water shall be flushed from 

the main until chlorine measurements show that the concentration in the water leaving the 

main is no higher than that generally prevailing in the system or is acceptable for 

domestic use. 
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B. Heavily chlorinated water (greater than 0.5 mg/l residual) must be disposed of in a 

manner which conforms to all local, State and Federal regulations. Disposal may be to the 

sanitary sewer system or storm sewer system. 

 

C. If the Contractor elects to direct the heavily chlorinated water to the sanitary sewer 

system, the Contractor shall contact the local sewer department to ascertain any 

requirements for discharge. Any fees associated with discharge to the sanitary sewer 

system shall be borne by the Contractor.  

 

D. If the Contractor elects to direct the heavily chlorinated water to a storm sewer system, the 

chlorine residual of water being disposed shall be neutralized by treating with one of the 

reducing agents listed in Table 2. The amount of reducing agent applied shall be 

sufficient to lower the chlorine residual of the water disposed to 0.0 mg/l.  If the 

Contractor elects to utilize a chemical for dechlorination, the water shall be aerated prior 

to discharge to the storm sewer system. 

 

 TABLE 2 

 

Pounds of chemicals required to neutralize various residual chlorine concentrations in 100,000 gallons 

of water. 

 

 Residual 

 Chlorine Sulfur Sodium Sodium Sodium 

 Concentration Dioxide Bisulfite Sulfite Thiosulfate 

 mg/l (SO2) (NaHSO3) (NaSO3) Na2S2O3.5H20) 

 

 1 0.8 1.2 1.4 1.2 

 2 1.7 2.5 2.9 2.4 

 10 8.3 12.5 14.6 12.0 

 50 41.7 62.6 73.0 60.0 

 

The proposed disposal site shall be approved by the Engineer. 

 

3.05  BACTERIOLOGICAL TESTING 

 

A. After final flushing and before the water main is placed in service, samples will be 

collected from points along the line by the Department of Public Works Water Quality 

Laboratory after water has stood in the main at least 24 hours following flushing. The 

Water Quality Laboratory will collect samples for water quality tests during normal 

working hours on Monday to Thursday. The Contractor shall provide at least 24 hours 

advance notice to the Manager of Water Quality Laboratory for arranging water sampling 

and testing. The Contractor shall assist the Water Quality Laboratory personnel in 

collecting samples for tests. The cost of the laboratory testing shall be borne by the City. 

  

B. Generally, three (3) samples for bacteriological testing shall be collected: one near the 

chlorine injection point; a second near the chlorine discharge point; and the third midway 

between the injection and discharge point. To minimize the number of taps made on the 

new pipeline, samples should be taken at points where a corporation is installed for a 

customer service.  
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C.  For short lengths of pipe (i.e., less than 200 linear feet of pipe to be tested), the Engineer 

or Water Quality Manager may permit two (2) samples to be collected in lieu of three (3).  

 

D. Personnel from the Water Quality Laboratory will not enter trenches to collect samples. 

The Contractor shall provide tubing from the taps to enable the samples for 

bacteriological testing to be collected from grade level.  

 

E. The Contractor shall allow up to 48 hours from the collection of samples to the receipt of 

results from the Laboratory. The Laboratory will notify the Engineer or City Inspector of 

the test results. 

 

F. Bacteriological tests must show complete absence of coliforms.  If tests show presence 

of coliform Contractor will be required to perform additional flushing and disinfection 

of the pipeline until such time acceptable tests are obtained, all at no cost to the City.  

 

G. No newly laid water main may be placed into service until approval is provided by the 

Water Quality Laboratory and the Engineer. The Contractor shall note the time required 

between the collection of samples by the Water Quality Laboratory and the reporting of 

results, and plan his/her work accordingly.  

 

 

END OF SECTION 
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 SECTION 15030 

 

 PRESSURE AND LEAKAGE TESTS 

 

 

PART 1:  GENERAL 

 

1.01   SCOPE 

 

A. The Contractor shall test all piping, valves and appurtenances installed.  Testing shall be 

performed concurrent with installation.  All tests must be witnessed by the Engineer. 

 

1.02 SUBMITTALS 

 

A. The Contractor shall prepare and submit to the Engineer schedules and procedures for 

testing of all parts of the water main installed in accordance with these Contract 

Documents.  The schedule shall be submitted seven days prior to any testing. 

 

PART 2:  PRODUCTS 

 

2.01   EQUIPMENT 

 

A. The pump, pipe connections, gauges, metering devices, and all necessary apparatus for 

the pressure and leakage tests shall be furnished by the Contractor. The Contractor shall 

furnish a flow meter and reduced pressure backflow assembly for filling and flushing the 

main.   

 

PART 3:  EXECUTION 

 

3.01   GENERAL 

 

A. The pressure and leak tests shall be in accordance with AWWA Standard C600, latest 

revision, except as described herein.  The Contractor shall develop his own plan for 

successfully testing the pipeline and the exact means of testing is the Contractor's 

responsibility.  The Contractor’s plan shall be in accordance with the Specifications and 

shall be approved by the Engineer. 

 

B. The Contractor may, at his option, completely backfill the trench or partially backfill the 

trench over the center portion of each pipe section to be tested.  The Engineer may 

however direct the Contractor to completely backfill the trench if local traffic or safety 

conditions require such action. 

 

C. The maximum test pressure (lowest point) for all pipes 24-inch diameter and smaller shall 

be 150 psig +5 psig. The total test duration shall be 2 hours. 

 

D. Prior to pressurizing the segment of main to be tested, the ends of the test segment shall 

be adequately braced against movement and leakage. The Contractor shall adequately size 

and configure temporary bracing to withstand the forces developed during pressure 

testing.  
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3.02 FILLING AND TESTING 

 

A. Prior to filling the pipeline, each main line and side line valve shall be operated over its 

full range of travel.  Each segregated section of pipeline will be slowly filled with water 

insuring that all air is expelled.  Extreme care must be taken to insure all air is expelled 

from the pipeline during the filling of pipe with water.  The line shall stand full of water 

for twenty-four hours prior to testing to allow all air to escape.  If necessary, tap the main 

at points of highest elevation so that air can be expelled as the pipe is filled with water.  

After successful completion of filling and air expulsion, but prior to testing, the 

corporation stops shall be removed and the taps tightly plugged. 

 

B. At the start of the test, the pipeline shall be gradually pressurized to 150 psig and held there 

for 120 minutes.  The Engineer and the Contractor shall record pipeline pressure and water 

flow into the pipeline at 10-minute intervals.  All water supplied into the main during the test 

to maintain pressure within 5 psi of test pressure, and to bring pressure back to test pressure at 

the end of the test, shall be measured.  This total amount of water is the leakage during the 

test.  During the entire test period, the Engineer and the Contractor shall continuously observe 

the exposed end of the pipe for signs of movement or other indications of physical stress. 

 

C. Water added to the main being tested shall be measured by a calibrated flow meter or drawn 

from a graduated container.  

 

D. No pipeline installation will be accepted by the Engineer if the leakage is greater than that 

shown in the following table: 

 

 

                                          Allowable Leakage per 1000 ft. of Pipeline*---gph 

___________________________________________________________________________ 

     

                                                                  Nominal Pipe Diameter---in. 

___________________________________________________________________________                                       

  Avg. Test 

  Pressure 

   psi  4  6  8  12  16  20  24   

   

  100 0.27 0.41 0.54 0.81 1.08 1.35 1.62  

  125 0.30 0.45 0.60 0.91 1.21 1.51 1.81  

  150 0.33 0.50 0.66 0.99 1.32 1.66 1.99  

  175 0.36 0.54 0.72 1.07 1.43 1.79 2.15  

  200 0.38 0.57 0.76 1.15 1.53 1.91 2.29  

  

___________________________________________________________________________ 

 

 The table has been generated from the formula: 

 

 L=SD(P)**1/2 

   148,000 
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Where: 

 
 L = allowable leakage, gallons per hour 
 S = length of pipe, in feet 

 P = average test pressure, psi 

 D = nominal diameter, inches 

                                           

If the pipeline under test contains sections of various diameters, the allowable leakage will be 

the sum of the computed leakage for each size. 

 

 D. Should any test disclose damaged or defective materials or leakage greater than that permitted, 

the Contractor shall at his own expense, locate and repair and/or replace defective materials.  

The tests shall be repeated until the leakage is within the permitted allowance and is 

satisfactory to the Engineer. 

 

 3.03 REQUIREMENTS AFTER TESTING 

 

A. After successful completion of the leakage tests, the pipeline shall be depressurized and the 

test equipment shall be disconnected.  The water main shall then be flushed in accordance 

with the recommendation of “Standard for Disinfecting Water Mains”, (AWWA C651) of the 

American Water Works Association, except as may be modified herein.  Flushing operations 

may, at the direction of the City, need to be scheduled during off-peak demand periods, 

including nights, at no additional cost. 

 

END OF SECTION 
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SECTION 15106 

 

DUCTILE IRON PIPE AND FITTINGS 

 

PART 1:  GENERAL 

 

1.01 COORDINATION OF WORK 

 

A. Connection to existing pipelines may require shutdown of Owner facilities.  

Construction work and connections shall be closely coordinated with the Owner 

through the Engineer. The Engineer, in consult with the Owner, may select the time, 

including Saturdays, Sundays, or holidays, which, in the opinion of the Engineer, 

will cause the least inconvenience to the Owner and/or its customers, for connection 

to existing pipelines, and the Contractor will perform such connections at such times 

as may be directed by the Engineer at the Contract prices and no claim for premium 

time or additional costs will be made by the Contractor. 

 

1.02 RELATED WORK 

 

A. Piping - General Provisions - Section 15000 

 

1.03 SUBMITTALS 

  

A. The following items shall be submitted before delivery of ductile iron pipe or fit-

tings: 

 

1. Certification by the manufacturer or supplier that the pipe furnished for this 

project meets all pertinent AWWA Standards. 

 

2. Catalog cuts and installation instructions for pipe, fittings, gaskets and 

mechanical joint retainer glands. 

 

3. Certification that all bolts to be furnished conform to the referenced standards 

and are manufactured in the United States of America. 

 

1.04 PIPE SUPPLIER 

 

A. Ductile iron pipe for the water main and sewage force main shall be as manufactured 

by McWane Ductile, U.S. Pipe and Foundry, American Ductile Iron Pipe, or equal. 

 

PART 2:  PRODUCTS 

 

2.01 GENERAL 

 

A. Research has documented that certain pipe materials (such as polyvinyl chloride, 

polyethylene, and polybutylene) and certain elastomers (such as those used in gasket 

material) may be subject to permeation by lower-molecular weight organic solvents 

or petroleum products.  Products supplied under this section have been selected 



 

Wilmington D.P.W. 15106-2 

Standard Specifications April 2017  DUCTILE IRON PIPE AND FITTINGS 

   

based on the non-expectation of encountering petroleum products or organic 

solvents.  If during the course of pipeline installation the Contractor identifies, or 

suspects, the presence of petroleum products or any unknown chemical substance the 

Engineer is to be notified immediately.  Installation of any further piping in the area 

of suspected contamination shall be stopped until direction is provided by the 

Engineer. 

 

2.02 PIPE MATERIAL 

 

A. Ductile iron pipe shall conform to the latest specifications as adopted by the 

American National Standards Institute, Inc., (ANSI) and the American Water Works 

Association (AWWA).  Specifically, ductile iron pipe shall conform to 

ANSI/AWWA C151/A21.51. 

 

B. The pipe shall be coated outside with a bituminous coating in accordance with 

ANSI/AWWA C151/A21.51.   

 

C. Interior Lining: The water main pipe interior shall be cement mortar lined and seal 

coated in compliance with the latest revision of ANSI/AWWA C104/A21.4.  The 

cement mortar lining shall be double thickness. 

 

D. The class of pipe to be furnished shall be as a minimum Pressure Class 350 for pipe 

diameters 24-inch and smaller. Pipe diameters greater than 24-inch shall be Pressure 

Class 250 unless otherwise noted on the Drawings or instructed by the City 

Engineer.    

 

E. Each length of pipe shall be subjected to a hydrostatic proof test as required by 

ANSI/AWWA C151/A21.51. 

 

F. Mechanical and push-on joints including accessories shall conform to ANSI/AWWA 

C111/A21.11. 

 

G. Flanged joints shall conform to ANSI/AWWA C110/A21.10 or ANSI B16.1 for 

fittings and ANSI/AWWA C115/A21.15 for pipe.  Flanged joints shall not be used in 

underground installations except within structures or where shown on the Drawings. 

 

H. All flanged joints shall be furnished with 1/8-inch thick, red rubber or styrene 

butadiene full-face rubber gaskets.  The bolts shall have American Standard heavy 

unfinished hexagonal head and nut dimensions all as specified in American Standard 

for Wrench Head Bolts and Nuts and Wrench Openings (ANSI B18.2).  For bolts of 

1-3/4-inches in diameter and larger, bolt studs with a nut on each end are 

recommended.  Material for flange bolts and nuts within structures shall conform to 

ASTM A107. 

 

I. Material for flange bolts and nuts which will be buried shall be ASTM A304 

stainless steel, Grade B, with a minimum yield strength of 35,000 psi.  Stainless steel 

bolts shall be furnished with grade stamp and markings. 
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2.03 FITTINGS 

 

A. Standard fittings shall be ductile iron conforming to ANSI/AWWA C110/A21.10.  

Compact ductile iron fittings shall meet the requirements of ANSI/AWWA 

C153/A21.53. 

 

B. Fittings shall be suitable for a working pressure of 350 psi. 

 

C. Fittings shall be coated with a bituminous coating in accordance with ANSI/AWWA 

C110/A21.10 and lined inside with cement mortar and seal coated in accordance 

with ANSI/AWWA C104/A21.4.  The cement mortar lining shall be double 

thickness. 

 

D. Mechanical and push-on joints including accessories shall conform to ANSI/AWWA 

C111/A21.11. 

 

E. Flanged joints shall meet the requirements of ANSI/AWWA C115/A21.15 or ANSI 

B16.1.   

 

F.  All mechanical joints on fittings and valves shall be furnished with wedge action 

retaining glands. All retaining glands shall be ductile iron with ductile iron wedges.  

Retaining glands shall be wedge anchor style, EBAA Iron, Inc. Series 1100 

“Megalug”, Ford Meter Box Co., Inc. Series 1400 “Blockbuster Uni-Flange”, or 

equal.  Pressure ratings for use with ductile iron pipe shall be 250 psi. 

 

2.04 MARKING PIPE 

 

A. Each pipe, fitting or special section shall have plainly marked thereon: 

  

1. Pipe Class 

2. Date of Manufacture 

3. Manufacturer's name or trademark 

4. On bends, the angle turned thereby 

5. Manufacturer's identification number 

 

2.05 RANDOM FITTINGS 

 

A. An adequate supply of fittings shall be maintained on the job at all times for the 

various pipe sizes specified on the project to facilitate any necessary field changes.  

The Contractor shall notify the manufacturer as these items are used so that they may 

be promptly replaced.  As a minimum, two 45 degree and two 22-1/2 degree bends 

with mechanical joints shall also be maintained on the job site at all times in order to 

accommodate field changes. 

 

B. No additional payments will be made to maintain this material on-site.  The 

Contractor shall include the cost of these fittings in the various unit prices bid.   

Following completion of the project, the Contractor shall remove the fittings from 

the site. 
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2.06 SLEEVED COUPLINGS 

 

A. Sleeved couplings used to connect pipe of different outside diameter shall be of the 

flexible, gasketed sleeve type, of type and diameter to properly fit the pipes to be 

joined and consisting basically of a middle ring, two gaskets and followers and steel 

bolts to compress the gaskets.  The coupling type and design shall be as 

recommended by the coupling manufacturer for the pipe sizes, materials and 

pressures intended.  Couplings shall be PowerSeal Model 3501 or equal.  All 

couplings shall be adequately harnessed to withstand the test pressures in the lines 

unless other means are provided to take the thrust. 

 

B. Steel couplings shall be furnished with a factory applied epoxy or epoxy polyester 

coating.   

 

C. Cast or ductile iron couplings shall be furnished with the Manufacturer's standard 

enamel coating. 

 

PART 3:  EXECUTION 

 

3.01 INSTALLATION 

  

A. The surfaces of push-on joints with which the rubber gasket comes in contact shall 

be thoroughly cleaned just prior to assembly.  The gasket shall then be inserted into 

the groove in the bell.  Before starting joint assembly, a liberal coating of special 

lubricant shall be applied to the gasket and the spigot end.  With the spigot end cen-

tered in the bell, the spigot end is pushed home. 

 

B. All mechanical joint components shall be cleaned and lubricated with soapy water 

prior to assembly.  Slip the follower gland and gasket over the pipe plain end making 

sure the small side of the gasket and lip of the gland face the bell socket.  Insert the 

plain end into socket.  Push gasket into position with fingers, gasket should be 

evenly seated.  Slide gland into position, insert bolts and tighten must by hand.  Bolts 

are then tightened alternately (across from one another) to the following normal 

torques: 

 

        Range of Torque 

  Bolt Size     In Foot-Pounds 

 

 5/8" 40 - 60 

 3/4" 60 - 90 

 1" 70 - 100 

 1-1/4" 90 - 120 

 

C. During “pushing home” of any style piping timber shall be placed between the 

jacking device (backhoe bucket, pipe jack, etc.) and the pipe being driven home. 

 

END OF SECTION 
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SECTION 15150 

 

GATE VALVES 

 

PART 1:  GENERAL 

 

1.01 SCOPE 

 

A. The CONTRACTOR shall furnish, install and test all gate valves shown on the drawings. 

 

1.02 RELATED WORK 

 

A. Specification Section 15000 - Piping - General Provisions. 

 

PART 2: PRODUCTS 

 

2.01 SMALL GATE VALVES 

 

A. All gate valves, 3 inches through 12 inches, shall be iron body, resilient-seated, nut-

operated, non-rising stem, gate valves suitable for buried service.   

 

B. The valves shall be designed for an operating pressure of 200 psi and test pressures to 

400 psi.   

 

C. Valves shall be designed to operate in the vertical position.   

 

D. Valves shall comply fully with AWWA Standard C509.  Valve ends shall be mechanical 

joint in accordance with AWWA C111.  Stem seals shall be double O ring stem seals. 

Square operating nuts conforming to AWWA C509 shall be used.   

 

E. Valves shall open right-clockwise in accordance with the City's standard. 

 

2.02 LARGE GATE VALVES 

 

A. Gate valves larger than 12-inches NPS shall be iron body, double disc, parallel seats, 

bronze mounted, rubber O-ring packing seals, and conforming to ANSI/AWWA C500 

Standard.   

 

B. All valves shall have openings through the body of the same circular area as that of the 

pipe to which they are attached.   

 

C. All valves furnished shall open right-clockwise in accordance with the City's standard. 

 

D. Testing of valves shall be in accordance with AWWA C500 Section 28.  Certified copies 

of all tests shall be provided prior to shipment.  The Engineer reserves the right to observe 

all tests. 

 

E. Valves shall have mechanical joint ends unless otherwise designated on the plans or 

approved by the Engineer. 
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F. All valves shall be designed for a working pressure of 200 pounds per square inch (psi) 

and 400 psi test pressure unless otherwise noted on the plans or directed by the Engineer. 

The Contractor shall make all valves tight under their working pressures after they have 

been placed and before the main is placed in operation.  Any defective parts shall be 

replaced at the Contractor's expense. 

 

G. Acceptable manufacturers:  Mueller Company, Decatur, Illinois, Waterous Company, St. 

Paul, Minnesota, McWane Cast Iron Pipe Co. (Clow and M&H Divisions only) 

Birmingham, Alabama, United States Pipe and Foundry, Burlington, New Jersey and 

Stockham Valves and Fittings, Birmingham, Alabama. 

 

2.03 VALVE BOXES 

 

A. All valves shall be provided with valve boxes.  Valve boxes shall be of the standard, 

adjustable, cast iron extension type, two piece, 5-1/4-inch shaft, screw type, and of such 

length as necessary to extend from valve to finished grade.  The valve box shall be hot 

coated inside and out with coal tar or asphaltic compound. 

 

B. Valve boxes shall be manufactured by Tyler Union, Bingham & Taylor, Mueller, 

Handley Industries, A.Y. McDonald, Quality Water Products, Clay and Bailey, or 

approved equal. 

 

2.04 EXTENSION STEMS 

 

A. Extension stems shall be provided for buried valves with operating nuts six (6) feet and 

greater below finished grade, and shall bring the operating nut to within a depth of four 

(4) feet from finished grade.   

 

B. Extension stems shall be of stainless steel.   

 

C. Stems shall be of a suitable size to provide for the operation of the associated valve under 

all conditions.  The lower end of the stem shall be fitted with a socket to fit over the valve 

operating nut.  The upper end shall be fitted with a 2-inch square operating nut.  Attach-

ment of socket and nut to the extension stem and socket to the valve nut shall be with 

stainless steel pins.  Set screws will not be acceptable.   

 

D. At the top and mid-point of the stem, a centering device shall be provided to keep the 

stem centered in the valve box, while allowing it to turn freely. 

 

PART 3:  EXECUTION 

 

3.01 INSTALLATION 

 

A. Installation requirements contained in Specification Section 15000 shall be strictly fol-

lowed. 

 

END OF SECTION 
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SECTION 15170 

TAPPING SLEEVES AND VALVES 

PART 1:  GENERAL 

1.01 SCOPE 

A. The Contractor shall furnish, install and test all tapping sleeves and valves shown on the

drawings.

1.02 RELATED WORK 

A. Specification Section 02210 – Trenching, Backfilling and Compacting

B. Specification Section 15000 - Piping - General Provisions.

PART 2: PRODUCTS

2.01 TAPPING SLEEVES 

A. Tapping sleeves shall be ductile iron or stainless steel.

B. Ductile iron tapping sleeves shall be dual compression type. The sleeves shall be made in

two halves which can be assembled and bolted around the main. Sleeves shall meet the

requirements of NSF 61. Outlet flanges shall conform to the flange requirements of

AWWA C110.

C. Stainless steel tapping sleeves to be constructed of 304 stainless steel. The tapping sleeve

shall have a flange face gasket, branch sealing gasket and complete circle gasket all

permanently attached to the sleeve at the factory. Face gasket and shell gasket shall be

styrene butadiene rubber (SBR) and branch gasket shall be Nitrile (NBR). Lugs shall be

structurally welded to the shell. All bolts, nuts and washers shall be 304 stainless steel.

Stainless steel tapping sleeves shall be PowerSeal Pipeline Products Corporation Model

3490AS.

2.02 TAPPING VALVES 

A. Tapping valves (up to 12-inch diameter) shall be iron body, inside screw, fully bronze 
mounted, conforming with the requirements of A.W.W.A Standard for Resilient Seated 
Gate Valves, 3 through 12 NPS, for Water and Sewage Systems of the American Water 
Works Association (AWWA C509).  There shall be a resilient rubber seat ring mounted 
to the valve disc with stainless steel screws.  The rubber ring shall seat against a 
machined surface of the valve body.  Tapping valves shall be provided with flanged 
inlets.  Outlet shall be flanged or mechanical joint as shown on the Drawings.  Mechan-

ical joint outlet shall be provided with ductile iron restrained follower glands, as speci-

fied.

B. Tapping valve shall be capable of accepting a full-size shell cutter.
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C. All tapping valves shall include a minimum 3/8 inch NPT pipe plug on the bonnet of the 

valve body to aid in the field testing of the valve.  

 

D. All valves furnished shall open right-clockwise in accordance with the City's standard. 

Operating nut shall be 2-inches square.  

 

E. All valves shall be designed for a working pressure of 200 pounds per square inch (psi) 

and 400 psi test pressure unless otherwise noted on the plans or directed by the Engineer. 

The Contractor shall make all valves tight under their working pressures after they have 

been placed and before the main is placed in operation.  Any defective parts shall be 

replaced at the Contractor's expense. 

 

F. All interior and exterior ferrous surfaces shall be protected against corrosion by fusion-

bonded epoxy coating.   

 

G. Tapping valve shall be American Flow Control Series 2500 or equal.  

 

2.03 VALVE BOXES 

 

A. Valve boxes shall be as specified under Section 15150.  

 

2.04 EXTENSION STEMS 

 

A. Extension stems shall be as specified under Section 15150.  

 

PART 3:  EXECUTION 

 

3.01 PRE-INSTALLATION 

 

A. Before tapping sleeves are ordered by the Contractor, the Contractor shall excavate by 

test pit and determine the exact outside diameter of the existing pipe.  

 

3.02 INSTALLATION 

 

A. General provisions provided in Specification Section 15000 shall be strictly followed.  

Installation of the tapping sleeves, tapping saddle, and tapping valve is to be in 

accordance with the manufacturer’s instructions.  The tapping procedure is to be in 

accordance with the tapping machine manufacturer’s instructions. 

 

B. Valves shall be set truly plumb with valve boxes directly over the valves.  After being 

correctly positioned for line and grade, earth fill shall be carefully tamped around the 

valve box.  Boxes shall be set so that surface loads are transmitted to the soil surrounding 

the box, and not directly onto the valve operator. 

 

C. Top of box shall be flush with pavement surface in paved areas and shall be one inch 

above ground surface in grassed or earth areas. 
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3.03 PRELIMINARY TESTING 

 

A. After installation of the tapping sleeve and valve assembly but prior to making the tap the 

assembly shall be pressure tested hydrostatically in accordance with Specification Section 

15030.   The test shall be made with the valve open using a tapped mechanical joint cap.  

No leakage is acceptable. The test pressure shall be maintained for 15 minutes minimum. 

 

END OF SECTION 
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SECTION 15175 

 

LINE STOPS 

 

PART 1:  GENERAL 

 

1.01 SCOPE 

 

A. The Contractor shall furnish all materials and equipment to install and remove water main 

line stops where shown on the drawings or where directed by the Engineer. The work 

shall include all necessary excavation, backfill and appurtenant work. 

 

1.02 RELATED WORK 

 

A. Specification Section 02210 – Trenching, Backfilling and Compacting 

 

B. Specification Section 15000 - Piping - General Provisions. 

 

1.03 QUALITY ASSURANCE 

 

A. The line stop installation work, including field measurements, shall be performed by the 

equipment manufacturer’s trained personnel or by the Contractor’s trained personnel. The 

Contractor shall be responsible for the overall coordination of the work to ensure the 

installations are satisfactory. All excavation work needed to obtain necessary field 

information prior to ordering material shall be performed by the Contractor. 

 

B. The Contractor shall demonstrate to the satisfaction of the Engineer that the line stop 

manufacturer’s trained personnel or the Contractor’s trained personnel are capable of 

installing a fully functioning line stop a) without requiring a reduction in flow in the 

pressurized and in-service water main in which the line stop will be installed; b) without 

knowledge of the pipe I.D.;  c) that the presence of tuberculation inside the water main 

will not prevent the successful installation of the line stop; and d) without closing existing 

valves. 

 

PART 2: PRODUCTS 

 

2.01 LINE STOPS 

 

A. Line stop installation equipment shall be the Hydra Stop Line Stop System, Pro 

Tapping, Inc. or equal. Insert-type valves are not acceptable. 

 

B. Linestops shall be suitable for a working pressure of 150 psi. Linestop fitting shall be 

a full encirclement, 18-8 Type 304 stainless steel saddle, 16 gauge minimum, with a 

stainless steel nozzle welded to the upper saddle half. All bolts, studs and nuts used 

shall be machined from Type 304 stainless steel.  
 

 

 

 



Wilmington D.P.W. 15175-2 

Standard Specifications April 2017 LINE STOPS 

PART 3:  EXECUTION 

3.01 INSTALLATION AND REMOVAL 

A. Line stops shall be installed in accordance with the manufacturer’s methods and

instructions including, but not necessarily limited to, external water main cleaning and

preparation, mounting and assembly of materials and equipment, mounting of temporary

valve, mounting and operation of drilling and line stop insertion machines.

B. If the locations shown on the contract drawings are found to be unsuitable for linestop

installation, the locations will be moved up or downstream as directed by the Engineer.

C. Prior to the mounting of any line stop sleeve and in accordance with the manufacturer’s

requirements, the Contractor shall thoroughly and adequately prepare the exterior surface

of the water main in which the line stop shall be installed to provide a surface that will

allow a water tight seal during the installation of the line stop, while the line stop is in

place and after the line stop has been removed and the line stop sleeve has been plugged

and flanged.

D. The existing mains on the intended and designated side of the line stop shall remain in

service and shall not be placed out of service to facilitate the installation of the line stop.

E. Prior to the insertion of the line stop, the Contractor shall provide all necessary bracing

and blocking to provide adequate restraint of the line stop and the water main that will

remain pressurized after the line stop is installed.

F. If, upon completion and after the line stop is installed in a section of the water main, it is

determined that the line stop does not achieve a water tight seal or internal corrosion and

deposits in the water main prevents a water tight seal, the Engineer shall determine

whether the Contractor shall take action to remediate the leaking line stop. If the Engineer

decides that no remedial action is required, then it shall be the Contractor’s responsibility

to provide and maintain adequate dewatering facilities and equipment to properly carry

out valve installation or cleaning and cement lining operations as specified elsewhere.

G. While the line stop is in place and if the line stop insertion equipment extends above

grade in the vehicular travel way, the Contractor shall provide traffic control devices as

required by the agency having jurisdiction of the roadway. If the line stop insertion

equipment does not extend above grade and the line stop shall be installed for an

extended period of time, the Contractor, with the approval of the agency having

jurisdiction, shall furnish and install steel plates capable of withstanding H-20 truck

loading to protect line stop openings.  Steel plates shall be countersunk into pavement.

H. After the water main that was taken out of service is placed back into service, the

Contractor shall remove the line stop and furnish and install completion plugs and

protective blind flanges to seal the line stop sleeve. Upon determining that the assembly is

water tight, the Contractor shall backfill the excavation in accordance with the

requirements included elsewhere in the specifications.

END OF SECTION 
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SECTION 15180 

 

FIRE HYDRANTS 

 

 

PART 1:  GENERAL 

 

1.01 SCOPE 

 

A. The Contractor shall furnish all labor, material, tools and equipment required to 

install fire hydrants at the location shown on the plans, or where designated by the 

Engineer. 

 

PART 2:  PRODUCTS 

 

2.01 MATERIAL 

 

A. Hydrants shall conform to the standards of the American Water Works Association, 

AWWA Standard for Dry-Barrel Fire Hydrants for Ordinary Water Works Service, 

AWWA C502, latest revision, relating to fire hydrants and conforming with the City 

of Wilmington standards. 

B. Hydrants shall be of a two piece design with a breakaway flange located 

approximately 3-inches above the ground line.  Hydrants shall be provided with a 

standpipe with a 6-inch diameter mechanical joint connection and shall be for a 

typical bury depth of 4’-6”.   

C. The Contractor shall test pit and field verify required hydrant depths prior to 

ordering hydrants. Extension collars should be provided as required for proper 

setting of hydrants at no additional cost to the Owner. 

D. Hydrants shall be of the safety flange type with a 6-inch mechanical joint 

connection, 5 1/4-inch diameter main valve opening, two (2) 2-1/2 inch hose connec-

tions with 3-1/16 inch outside diameter and 7 threads per inch, and one (1) 4-1/2 inch 

steamer nozzle with 5-1/4 inch outside diameter and 5 threads per inch. Hydrants 

shall have O-Ring seals.  

E. Size and shape of hydrant operating nut and cap nut shall be pentagonal. 

F. All hydrants shall be painted yellow with 2 coats of paint, Sherwin-Williams Safety 

Yellow, SW 4084, or equivalent. 

G. All parts of hydrants shall be interchangeable with similar parts of hydrants of the 

same size and type.  All bolt holes shall be accurately drilled from templates.  All 

joints shall be faced smooth, so as to make a perfectly watertight joint. 

H. Each hydrant shall be shop tested under 300 psi applied above and below the 

compression valve.  Any hydrant showing sweating of metal or leaking or other 

defect shall be rejected.  All tests shall be made at the expense of the supplier. 
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I. Hydrants shall be Mueller Super Centurion 250 or equal.

PART 3:  EXECUTION 

3.01 INSPECTION PRIOR TO INSTALLATION 

A. Fire hydrants shall be inspected at time of delivery to the Contractor. Each hydrant

shall be cycled to full open and full closed positions to ensure that no internal dam-

age or breakage has occurred during shipment and handling. All external bolts shall

be checked for proper tightness.

B. After inspection, the hydrant valves shall be closed and the outlet nozzle caps

replaced to prevent the entry of foreign matter.  Stored hydrants shall be protected

from weather elements with the inlets facing downward.

3.02 INSTALLATION 

A. Hydrants shall be located as shown on the plans or as directed by the Engineer.  The

location shall provide complete accessibility and minimize the possibility of damage

from vehicles or injury to pedestrians. When placed behind the curb, the hydrant

barrel shall be set so that no portion of the pumper or hose nozzle cap will be less

than eighteen to twenty-four inches, depending on local requirements, from the gut-

ter face of the curb. All hydrants shall stand plumb with the pumper nozzle facing

the curb. Hydrants shall be set to the established grade, with nozzles at least eighteen

inches above the ground as shown or as directed by the Engineer.  Unless otherwise

shown, each hydrant shall be connected to the main with a six inch branch connec-

tion controlled by an independent six inch gate valve.

B. Unless otherwise directed by the Engineer, a drainage pit two feet in diameter and

two feet deep shall be excavated below each hydrant.  The pit shall be filled and

compacted with coarse gravel or broken stone mixed with coarse sand, under and

around the base of the hydrant to a level 6 inches above the waste opening.  No

hydrant drainage pit shall be connected to a sewer.

C. The drainage pit shall be lined and covered with geotextile fabric and the fabric shall

completely isolate the gravel or stone so that no fill material or adjacent earth comes

in contact with pit material.

D. In situations where the groundwater table is above the drain opening of the hydrant

barrel, the Engineer is to be notified.  Then, if directed by Engineer, the drain

opening shall be plugged using a method acceptable to the hydrant manufacturer.  In

this situation, the drainage pit is not required but special marking on the hydrant

acceptable to the Owner is required to indicate the drain opening has been plugged.

Prior to project acceptance, if Contractor operates a hydrant having a plugged drain

connection, Contractor is required to pump the barrel dry after each use.

E. A reaction or thrust backing shall be provided at the base of each hydrant and shall

not obstruct the drainage outlet of the hydrant. The size and shape of concrete thrust

backing and the number and size of tie rods shall be approved by the Engineer.
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F. New hydrants which are not in service shall be wrapped in burlap bags.

3.03 TESTING 

A. After installation and before backfill (and after pressure testing the water main, if it

has been installed) test the hydrant as follows:

Pressure Test 

1. Open the hydrant fully and fill with water; close all outlets.

2. To prevent caps from being blown off dry-barrel hydrants and to prevent

other possible damage, vent air from the hydrant by leaving one of the caps

slightly loose as the hydrant is being filled.  After all air has escaped, tighten

the cap before proceeding.

3. Apply line pressure.

4. Check for leakage at flanges, nozzles and operating stem.

5. If leakage is noted, repair or replace components or complete hydrant unit no

leaks are evident.

Drainage Test for Dry-Barrel Hydrants 

1. Following the pressure test, close hydrant.

2. Remove one nozzle cap and place pylon or hand over nozzle opening.

3. Drainage rate should be sufficient rapid to create a noticeable suction.

4. After backfilling, operate the hydrant to flush out any foreign material.

5. Tighten nozzle caps, then back them off slightly so that they will not be

excessively tight; leave tight enough to prevent removal by hand.

3.03 REMOVAL OF HYDRANTS AND APPURTENANT WORKS 

A. No work associated with the abandonment of existing hydrants shall begin until the

replacement hydrant is operational. Hydrants shall be removed where noted on the

Drawings. The guard valve shall be closed and the valve box removed, pipe between

the hydrant and guard valve shall be cut, and a mechanical joint cap installed on the

end of the cut pipe. The Contractor shall be responsible for removing and disposing

of any concrete blocking or steel rods encountered during hydrant removal.

B. Abandoned hydrants shall be wrapped in burlap bags until removed off-site.

C. The Engineer will examine and inspect each fire hydrant assembly removed and

advise the Contractor if the City desires to keep any of the removed material

(hydrants and valves) for salvage and parts inventory. In the event the City elects to

retain all or part of the removed assembly, it shall be the Contractor’s responsibility

to deliver to a storage yard in the City. The removed hydrants and appurtenant

materials that are not retained by the City will be disposed of by the Contractor at no

additional cost to the City. Disposal shall be in a manner in compliance with all

applicable regulations, laws and permits.
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END OF SECTION 
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SECTION 15205 
 

SERVICE LINES AND FITTINGS 
 
 
PART 1:  GENERAL 
 
1.01 SCOPE 

 

A. The Contractor shall furnish and install all materials to replace existing services from 

the mains scheduled for abandonment as may be shown on the Contract Drawings, to 

new water mains installed under this Contract or to existing parallel mains. All 

houses can be expected to require a service connection installation via either a new 

service or a service tie-over.   
   
1.02 RELATED WORK 
 

B. Specification Section 15000 - Piping - General Provisions. 
   
PART 2:  PRODUCTS 

 
2.01 CURB BOXES 

 

A. Curb boxes shall be the standard, cast iron, screw type, 1" or 2-1/2" as required, 

complete with lid and head bolt.  Boxes shall be adjustable from 18 inches to 64 

inches. 

 

B. Acceptable manufacturers: Tyler Pipe Company, Bingham & Taylor, Ford Meter 

Box, or equal.  

 

2.02 COPPER PIPE 

 

A. Copper pipe shall be Type K, meeting the requirements of ASTM Standard B88. 

 

2.03 CORPORATION STOPS 

 

A. Corporation stops shall be of the brass ball valve type manufactured in accordance 

with AWWA Standard C800.  The inlet connection shall have standard AWWA 

tapered threads unless otherwise required by the ENGINEER.  The outlet connection 

shall be a conductive compression connection. The sizes shall range from 1/2" to 2" 

and shall match the size of specified copper pipe material. 

 

B. Corporation stop shall be Mueller B-25028 or equal.  

 

2.04 CURB STOPS 

 

A. Curb stops shall be bronze body construction, ball valves, with Double O-ring stem 

seals.  Curb stops shall conform with AWWA Standard C800.  End connections shall 

be conductive compression connections for copper tubes on both ends.  

 

B. Curb stop shall be Mueller B25209 or equal.   
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2.05 SERVICE LINE UNIONS 

A. Unions shall be straight, three part with conductive compression connection a both

ends.

B. Service line unions to be Mueller H-15403 or equal.

PART 3:  EXECUTION 

3.01 INSTALLATION OF CORPORATION STOPS 

A. Tapping of all water mains shall be performed by experienced craftsmen familiar

with installation of water service lines.

B. All taps shall be made with a suitable tapping machine (Mueller, Ford, Hays, or

Dresser type) using the proper combined drill and tap.  Hand held drilling equipment

is not acceptable.

C. Corporation stops shall be inspected for damaged threads and proper operation of the

ball valve prior to installation.

D. The main may be tapped at the horizontal centerline ±45° as shown on the Plans.

E. Service saddles shall be provided on all taps larger than 1-inch diameter.

F. Proper installation of the corporations top should allow between 2 and 3 threads to

extend beyond the inside wall of the main.  If necessary a test tap shall be made with

the boring bar marked to the proper depth.  The corporation shall not be threaded

completely into the pipe such that it becomes shouldered with the main.  Lubricants

of any type shall not be used when installing the corporation.

G. Corporation stops shall be the same size as the service unless otherwise directed.

3.02 INSTALLATION OF SERVICE LINE AND FITTINGS 

A. Service lines shall be installed between the tap connection and the curb stop location

making only gradual changes in grade or alignment as required.  Sharp bends (greater

than 15 degrees) in any direction are not allowed unless approved by the Engineer.

B. All services shall be installed straight and at right angles to the main.  If this cannot

be done, Contractor shall provide accurate dimensions to the corporation stop.

C. Curb stops shall be installed with the operating nut in the vertical position and the

curb box centered over the nut.  Curb boxes are to be installed plumb and adjusted to

be flush with finished grade.  Curb boxes shall have lids installed and locked.

D. After completion of service line installation but prior to backfilling the corporation

stop shall be opened slowly to fill the line.  When the line is full and all air has been

removed, completely open the corporation and close the curb stop.  All piping,

fittings and taps shall be visually checked for leaks.

END OF SECTION 
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CROSS ROAD:  6'-0" PLUS OUTSIDE DIAMETER OF PIPE (MIN)

LONGITUDINAL:  FULL WIDTH OF LANE(S) DISTURBED

2" TYPE C HOT-MIX

8" (MIN) CLASS A CONCRETE

OR 12" (MIN) BCBC

(PLACED IN TWO 6" LIFTS)

4'-0"

MIN.

1'-0"

1'-0"

1'-0" 1'-0"

1'-0" 1'-0"

VARIES

(NOT LESS THAN 2'-0" PLUS

OUTSIDE DIAMETER OF PIPES)

FULL-DEPTH SAW CUT

FULL-DEPTH SAW CUT

BACKFILL BURROW TYPE C

PLACED IN 8" LIFTS, LOOSE

MEASUREMENT. COMPACTED

PER DELDOT SPECIFICATIONS.

MINIMUM PERMANENT CROSS-ROAD OR LONGITUDINAL PATCH FOR

HOT MIX PAVEMENTS WITH IN STATE-MAINTAINED AND CITY STREETS

NOTE: APPROVAL FOR THE USE AND

DEPTHS OF CONCRETE OR BCBC SHALL

BE MADE BY DELDOT'S INSPECTOR

CROSS ROAD:  8'-0" PLUS OUTSIDE DIAMETER OF PIPE (MIN)

LONGITUDINAL:  FULL WIDTH OF LANE(S) DISTURBED

2" TYPE C HOT-MIX

(THICKNESS TO MATCH EXISTING)

8" (MIN) CLASS A PORTLAND

 CEMENT CONCRETE

(THICKNESS TO MATCH EXISTING)

4'-0"

MIN.

8"

1'-0"

1'-0"

2'-0" 2'-0"

1'-0" 1'-0"

VARIES

(NOT LESS THAN 2'-0" PLUS

OUTSIDE DIAMETER OF PIPES)

FULL-DEPTH SAW CUT

FULL-DEPTH SAW CUT

BACKFILL BURROW TYPE C

PLACED IN 8" LIFTS, LOOSE

MEASUREMENT. COMPACTED

PER DELDOT SPECIFICATIONS.

MINIMUM PERMANENT CROSS-ROAD OR LONGITUDINAL PATCH FOR

PCC PAVEMENTS WITH HOT MIX PAVEMENTS IN STATE-MAINTAINED AND CITY STREETS

NOTES:

SEE DELDOT STANDARD CONSTRUCTION

DETAILS FOR MORE PCC PAVEMENT PATCHING

DETAILS.

PATCHES MUST BE DOWELLED. ALL MATERIALS

AND METHODS OF CONSTRUCTION SHALL MEET

THE REQUIREMENTS SET FORTH IN THE

CURRENT DELDOT STANDARD SPECIFICATIONS.

BACKFILL BURROW TYPE C

PLACED IN 8" LIFTS,

LOOSE MEASUREMENT.

COMPACTED FOR DELDOT

SPECIFICATIONS.

10" COMPACTED

GRADED AGGREGATE

2" COLD PATCH

1'-0"

1'-0"

4'-0"

MIN.

TEMPORARY PAVEMENT RESTORATION

8"

8"

8"

8"

8"

8"

8"

VARIES

(NOT LESS THAN 2'-0" PLUS

OUTSIDE DIAMETER OF PIPE)
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GRADE

4'-0"

3/4" COPPER WATER

SERVICE IN SHELF

SEWER PIPE

DITCH

WIDTH

SELECT BACKFILL

CROSS SECTION

(NOT TO SCALE)

4"

12"

18" MIN.

18" MIN.
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SUITABLE BACKFILL

COMPACTED IN

MAXIMUM 8" LIFTS













GATE VALVE INSTALLATION DETAIL

NOT TO SCALE

8" MIN.

VALVE BOX SHALL BEAR ON

EARTH AND NOT DIRECTLY

ON THE VALVE

WORD "WATER" WITH ARROW AND

"OPEN" INDICATING DIRECTION TO

OPEN VALVE ON COVER

MECHANICAL JOINT WITH MEGA-LUG

OR EQUAL RETAINING GLANDS

CAST IRON VALVE BOX

(SEE INSTALLATION DETAIL)

WRENCH NUT - 2" SQUARE

TURN CLOCKWISE TO OPEN
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20"

33" TO 48"

30"

2-1/2"

6-1/2"

(NOT TO SCALE)

36"

15-1/2"

36" TO 48"

5-1/4"

8-1/2"

4-1/4"

27" TO 39"

21-3/4"

2"

20-1/2"

(NOT TO SCALE)

2-1/2" NEW STYLE FLUSH FIT COVER

ONLY COVER IS DIFFERENT STYLE

5-1/4" - 2 PIECE SLIDING TYPE

ADJUSTABLE VALVE BOX

TYPE B

4-1/2" - 2 PIECE

ADJUSTABLE CURB STOP BOX

TYPE C

2-1/2" - 2 PIECE

ADJUSTABLE CURB STOP BOX

TYPE A











(NOT TO SCALE)

(NOT TO SCALE)
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6"

18" DIA.

BASE COURSE

CLASS C, C-1 CONCRETE 3000 PSI

BACKFILL MATERIAL

PROPERLY TAMPED

CLASS C

CONCRETE 3000 PSI

TOP COURSE

BASE COURSE











BACKFILL MATERIAL

PROPERLY TAMPED -

SEE TRENCHING DETAIL

ELEVATION

NOT TO SCALE

PLAN
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CONCRETE CURB

OR EDGE OF PAVEMENT

CURB VALVE

SERVICE LINE -

CONNECT TO

CORPORATION STOP

CURB BOX

(2-1/2"-2 PIECE

ADJUSTABLE CURB STOP

BOX TYPE A)

CURB VALVE

WATER MAIN

BY OTHERS

22 1/2°

18" TYP.

CONCRETE

BLOCK

COMPRESSION

CONNECTION

USE EXTENSION

SECTION AS NECESSARY
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18"±

5"

MAX.

CONCRETE BLOCK (12"X12"X6")

ON FIRM GROUND

6"

18"

RAD

KENNEDY GUARDIAN, MUELLER CENTURION

OR EQUAL APPROVED DRY-BARREL TRAFFIC

MODEL HYDRANT.

STANDPIPE (BREAK-AWAY) COUPLING SHALL

NOT EXCEED A MAXIMUM OF 5 INCHES FROM

THE TOP OF THE CURB TO THE BOTTOM OF

THE COUPLING.

THE DRAIN VALVE SHALL BE CLEAR OF ANY

OBSTRUCTIONS.  A MINIMUM OF 1/3 YARD OF

1/2" CLEAN STONE SHALL BE INSTALLED AND

COVERED WITH AN 8 MIL POLYETHYELENE

SHEET.

6" KENNEDY KENSEAL II (RESILIENT SEATED)

MECHANICAL JOINT END GATE VALVE (RIGHT

HAND) OR EQUAL APPROVED.

6" DUCTILE IRON CEMENT LINED AWWA

CLASS 350 PIPE.

MECHANICAL JOINT TEE WITH MEGALUG

MECHANICAL JOINT RESTRAINT.

NOTES:

1.

8.

10.

9.

7.

6.

3.

2.

18"

1

2

9

5

6
10

7

11
8

3

8

11

7

18"

RAD

8

4

12"

18"

12"

18"

6"

6"

SUPPORT HYDRANT ON 3500 PSI CONCRETE

BLOCK.

4.

BACKFILL MATERIAL SHALL BE IN

ACCORDANCE WITH THE SPECIFICATION.

5.

MEGALUG MECHANICAL JOINT RESTRAINT

SEE SURFACE BOX INSTALLATION DETAIL.

12" WIDE X 6" THICK PRECAST CONCRETE

SUPPPORT BLOCK

11.

(NOT TO SCALE)

12" WIDE X 6" THICK PRECAST

CONCRETE SUPPORT BLCOK DETAIL
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GRADE

2'-3"

2'-3"

FACE OF CURB

23"23"

12"

24"












ELEVATION

(NOT TO SCALE)

PLAN

4" SCHEDULE 40 STEEL

PIPE CONCRETE FILLED

4" SCHEDULE 40 STEEL

PIPE CONCRETE FILLED
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GRADE

2'-3"

2'-3"

FACE OF CURB

23"23"

24"

12"












4" SCHEDULE 40 STEEL

PIPE CONCRETE FILLED

ELEVATION

(NOT TO SCALE)

PLAN

SD-09

4" SCHEDULE 40 STEEL

PIPE CONCRETE FILLED



HORIZONTAL AND VERTICAL UPWARD BENDS

* MIN. CONC. ANCHORAGE WITHOUT BACKFILL AND NO GROUND WATER CONDITION.

16"Ø

8'-6"

4'-0"

9.0 CY

4.6 CY

2.3 CY

THRUST BLOCKS FOR TEES, HORIZ. & VERTICAL BENDS AND PLUGS

THRUST BLOCKS DESIGNED FOR 150 LB. PER SQ. IN. TEST PRESSURE AND

2000 LB. PER SQ. FT. SOIL PRESSURE

SECTION C-C

ELEVATION

A/2

PLUGS

1

R - DEEP S -

WIDE

12" MIN.

VERTICAL DOWNWARD BENDS

2

PLAN

6"

MIN.

TEES

O
O

N
N

6"

MIN.

DIA./A

4" MIN.

6"

1

V
E

R
T

I
C

A
L

D
O

W
N

W
A

R
D

 
B

E
N

D
S

2'-8"

2'-0"

0.4 CY

0.7 CY

3" MIN.

PLUGS

11  °

4

2

22  °

1

1'-2"

1'-2"R

S

0.2 CY

0.3 CY

*

*

PLAN

Q
Q

P

6"

MIN.

6"

MIN.

P

2'-6"

3'-8"

2'-10"

0.7 CY

1.3 CY

0.7 CY

1.4 CY

3'-10"

3'-10"

3'-0"

6'-6"

1.4 CY

2.7 CY

6"Ø

1'-4"

1'-0"

0'-6"

0'-5"

0'-9"

0'-6"

1'-0"

1'-4"

0'-9"

1'-0"

1.4 CY

U
P

W
A

R
D

 
H

O
R

I
Z

.

&
 
V

E
R

T
.
 
B

E
N

D
S

4

45°

1

2

22  °

1

11  °

45°

Q 0'-4"

0.6 CY

*

0'-5"

0'-5"

0'-7"

0'-7"

0'-4"

P

Q

P

P

Q

DESC.

90°

TEES

DIM. 4"Ø

0'-7"

0'-7"

0'-9"

0'-9"

O

Q

P

N

5.2 CY

0'-9"0'-8"

2.5 CY 2.8 CY

0'-9"

0'-11"

0'-6"

1'-0"

1'-3"

0'-11"

0'-11"

0'-9"

1'-3"

1'-1"

1'-0"

1'-4"

0'-8"

1'-3"

2'-2"

10"Ø8"Ø

1'-10"

1'-10"

1'-3"

1'-3" 1'-5"

12"Ø 14"Ø

1'-11"

2'-3"

3'-3"

3'-3"

1'-6"

1'-6"

SECTION B-B

1

12" MIN.

2

SECTION A-A

1

2

12" MIN.

13'-0"

4'-0" 6'-4"

6'-4"

3.6 CY

7.1 CY

3.8 CY

7.6 CY

13.9 CY 14.9 CY

24"Ø20"Ø

1'-5"

1'-8"

1'-8"

1'-3"

2'-10"

1'-11"

2'-3"

1'-8"

1'-8"

1'-2"

1'-2"

1'-10"

1'-10"

1.4 CY

2.7 CY

5.2 CY

1'-3"

1'-0"

1'-7"

1'-6"

2'-8"

1'-9"

4'-3"

2'-0"

4'-3"

2'-0"

1'-6"

1'-3"

2'-1"

1'-9"

4'-1"

1'-9"

2'-0"

6'-6"

2'-0"

6'-6"

1'-5"

1'-5"

2'-9"

3'-2"

3'-2"

3'-9"

3'-9"

2'-9"

2'-0"

2'-0"

5  °

5

8

P

Q

5  °

8

5

*

CARRY TO

FIRM

GROUND

SHAPE &

LOCATION TO

SUIT FIELD

CONDITIONS

POUR AGAINST

UNDISTURBED SOIL

ANCHOR

STRAPS

CARRY TO

FIRM GROUND

PLUG AND

WOOD

BLOCK

POUR AGAINST

UNDISTURBED

SOIL

CARRY TO

FIRM GROUND

CARRY TO

FIRM GROUND

POUR AGAINST

UNDISTRUBED SOIL












(NOT TO SCALE)

(NOT TO SCALE)
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HORIZONTAL AND VERTICAL UPWARD BENDS

* MIN. CONC. ANCHORAGE WITHOUT BACKFILL AND NO GROUND WATER CONDITION.

14'-9"

42"Ø

3'-9"

2'-3"

3'-1"

1'-9"

2'-6"

14'-9"

3'-0"

5'-1"

8'-7"

3'-6"

3'-9"

14'-9"

3'-9"

7.5 CY

58.8 CY

30.0 CY

15.1 CY

THRUST BLOCKS FOR TEES, HORIZ. & VERTICAL BENDS AND PLUGS

THRUST BLOCKS DESIGNED FOR 200 LB. PER SQ. IN. TEST PRESSURE AND

2000 LB. PER SQ. FT. SOIL PRESSURE

SECTION C-C

ELEVATION

A/2

PLUGS

1

CARRY TO

FIRM GROUND

R - DEEP S -

WIDE

12" MIN.

VERTICAL DOWNWARD BENDS

2

PLAN

6"

MIN.

TEES

O
O

N
N

6"

MIN.

DIA./A

4" MIN.

6"

1

V
E

R
T

I
C

A
L

D
O

W
N

W
A

R
D

 
B

E
N

D
S

1'-10"

1'-3"

0.6 CY

0.3 CY

1.2 CY

3" MIN.

PLUGS

11  °

4

5

8

5  °

2

22  °

1

1'-4"

1'-0"R

S

0.4 CY

0.7 CY

0.2 CY

*

*

*

PLAN

Q
Q

P

6"

MIN.

6"

MIN.

P

1'-6"

3'-3"

2'-0"

4'-3"

1.3 CY

0.7 CY

2.6 CY

2.3 CY

1.2 CY

4.6 CY

3'-0"

13'-7"

2'-0"

6'-6"

11.2 CY

22.2 CY

5.6 CY

3.5 CY

1.8 CY

7.1 CY

8"Ø

1'-10"

1'-3"

0'-5"

0'-8"

0'-6"

0'-5"

0'-11"

0'-9"

1'-3"

1'-10"

1'-0"

1'-3"

2.4 CY

U
P

W
A

R
D

 
H

O
R

I
Z

.

&
 
V

E
R

T
.
 
B

E
N

D
S

4

45°

8

5

5  °

1

2

22  °

1

11  °

45°

Q 0'-6"

0'-5"

0'-3"

1.4 CY

*

Q

P

0'-9"

0'-6"

2'-0"

0'-9"

0'-5"

P

Q

P

P

Q

DESC.

90°

TEES

DIM. 6"Ø

1'-0"

1'-4"

1'-4"

1'-0"

O

Q

P

N

13.8 CY

1'-3"1'-1"

5.2 CY

0'-8"

0'-6"

9.0 CY

0'-10"

0'-9"

1'-0"

1'-4"

0'-8"

1'-3"

2'-2"

1'-6"

1'-7"

1'-0"

1'-9"

2'-8"

1'-6" 2'-10"

1'-11"

1'-6"

43.5 CY

0'-11"

1'-1"

4'-7"

3'-0"

2'-6"

7'-5"

2'-0"

1'-9"

2'-1"

1'-3"

1'-9"

4'-2"

16"Ø12"Ø

3'-3"

3'-3"

1'-6"

1'-6"

4'-3"

4'-3"

2'-0"

2'-0"

20"Ø 36"Ø

3'-0"

13'-7"

13'-7"

3'-0"

6'-6"

6'-6"

2'-0"

2'-0"

SECTION B-B

1

12" MIN.

2

SECTION A-A

1

2

12" MIN.

17'-11"

4'-0" 4'-3"

21'-4"

19.6 CY

39.1 CY

9.8 CY

24.8 CY

12.4 CY

49.3 CY

4'-3"3'-4"

76.6 CY

2'-6"

2'-0"

96.8 CY

2'-7"

2'-6"

3'-6"

5'-8"

3'-0"

10'-5"

3'-9"

3'-6"

7'-2"

3'-0"

4'-3"

11'-7"

54"Ø48"Ø

17'-11"

17'-11"

4'-0"

4'-0"

21'-4"

21'-4"

4'-3"

4'-3"

CARRY TO

FIRM

GROUND

CARRY TO

FIRM GROUND

POUR AGAINST

UNDISTURBED SOIL

SHAPE &

LOCATION TO

SUIT FIELD

CONDITIONS

ANCHOR

STRAPS

PLUG AND

WOOD

BLOCK

POUR AGAINST

UNDISTURBED

SOIL

POUR AGAINST

UNDISTRUBED SOIL

CARRY TO

FIRM GROUND












(NOT TO SCALE)

(NOT TO SCALE)
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HORIZONTAL AND VERTICAL UPWARD BENDS

* MIN. CONC. ANCHORAGE WITHOUT BACKFILL AND NO GROUND WATER CONDITION.

THRUST BLOCKS FOR TEES, HORIZ. & VERTICAL BENDS AND PLUGS

THRUST BLOCKS DESIGNED FOR 220 LB. PER SQ. IN. TEST PRESSURE AND

2000 LB. PER SQ. FT. SOIL PRESSURE

SECTION C-C

ELEVATION

A/2

PLUGS

1

CARRY TO

FIRM GROUND

R - DEEP S -

WIDE

12" MIN.

VERTICAL DOWNWARD BENDS

2

PLAN

6"

MIN.

TEES

O
O

N
N

6"

MIN.

DIA./A

4" MIN.

6"

1

V
E

R
T

I
C

A
L

D
O

W
N

W
A

R
D

 
B

E
N

D
S

3" MIN.

PLUGS

11  °

4

5

8

5  °

2

22  °

1

R

S

*

*

*

PLAN

Q
Q

P

6"

MIN.

6"

MIN.

P

U
P

W
A

R
D

 
H

O
R

I
Z

.

&
 
V

E
R

T
.
 
B

E
N

D
S

4

45°

8

5

5  °

1

2

22  °

1

11  °

45°

Q

*

Q

P

P

Q

P

P

Q

DESC.

90°

TEES

DIM.

O

Q

P

N

SECTION B-B

1

12" MIN.

2

SECTION A-A

1

2

12" MIN.

4'-8"

3'-0"

7'-11"

3'-6"

12'-9"

4'-3"

23'-6"

4'-3"

27.3 CY

54.3 CY

106.5 CY

13.7 CY

2'-6"

2'-10"

4'-3"

23'-6"

23'-6"

4'-3"

15.2 CY

1'-6"

0.2 CY

1'-0"

2'-0"

0.3 CY

1'-3"

0.8 CY

0.4 CY

1.6 CY

1.4 CY

0.7 CY

2.7 CY

3'-7"

0.7 CY

1'-6"

4'-8"

1.3 CY

2'-0"

2.9 CY

1.5 CY

5.7 CY

5.0 CY

2.5 CY

9.9 CY

1'-5"1'-1"

0'-5"

0'-5"

0'-3"

0'-7"

0'-6"

0'-10"

0'-6"

0'-6"

0'-5"

0'-9"

0'-8"

1'-2"

1'-0"

1'-6"

0'-9"

1'-6"

1'-0"

1'-3"

2'-0"

1'-0"

2'-0"

1'-3"

2'-4" 2'-11"

0'-9"

0'-10"

0'-6"

1'-0"

1'-6"

1'-0"

1'-0"

0'-9"

0'-11"

1'-4"

2'-2"

1'-3"

1'-6"

1'-3"

3'-7"

3'-7"

1'-6"

2'-0"

1'-9"

4'-8"

4'-8"

2'-0"

16.6 CY

33.0 CY

64.7 CY

8.3 CY

16'-2"

6.1 CY

12'-10"6'-5"

2'-3"

2.0 CY

3'-6"

47.9 CY

24.4 CY

12.3 CY

7.8 CY

3.9 CY

10.8 CY

4'-0"

19'-9"

3'-9"

84.3 CY

43.0 CY

21.6 CY

16'-2"

16'-2"

3'-11" 8'-2"

1'-0"

0'-11"

1'-2"

2'-0"

2'-8"

1'-6"

2'-0"

1'-6"

2'-1"

3'-2"

4'-2"

3'-0"

12'-10"

12'-10"

2'-3"

2'-0"

6'-5"

6'-5"

2'-3"

3'-6"

3'-0"

3'-6"

9'-5" 10'-8"

2'-9"

2'-0"

3'-6"

6'-9"

3'-0"

3'-8"

2'-6"

2'-0"

2'-2"

3'-5"

5'-7"

3'-0"

4'-0"

19'-9"

4'-0"

19'-9"

4'-0"

3'-9"

3'-6"

3'-9"

6"Ø 8"Ø 12"Ø 16"Ø 20"Ø 36"Ø 42"Ø 48"Ø 54"Ø

CARRY TO

FIRM

GROUND

CARRY TO

FIRM GROUND

POUR AGAINST

UNDISTURBED SOIL

SHAPE &

LOCATION TO

SUIT FIELD

CONDITIONS

ANCHOR

STRAPS

CARRY TO

FIRM GROUND

POUR AGAINST

UNDISTRUBED SOIL

POUR AGAINST

UNDISTURBED

SOIL

PLUG AND

WOOD

BLOCK











(NOT TO SCALE)

(NOT TO SCALE)
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CURB

±9"

±42"

±18"

±18"

METER ENCLOSURE

GRADE

METER BOX

COVER

CURB

STOP BOX

CONCRETE BLOCK

CURB STOP WITH

COMPRESSION FITTINGS

±24"

±4"

ITEM DESCRIPTION

A.Y. MCDONALD FRAME & COVER 74M32CT WITH LOCKING LID

2

1

1

INLET RISER3

OUTLET RISER2

3/4" MALE IRON

PIPE OUTLET

METER

3/4" MALE IRON

PIPE INLET

ENCLOSURE TO BE

SET ON RING OF

CONCRETE BLOCKS

6" MIN. THICKNESS

CLEAN BROKEN STONE

OLDCASTLE ENCLOSURE SOLUTIONS CARSON PLASTICS HEAVYWALL

0018-MAX 18" DIAMETER, 36" DEPTH WITH 2 MOUSEHOLES

2

FORD METER BOX PITSETTER INLET RISER PSIB-28L-18-24-NL

ANGLE BALL METER VALVE INLET, NO LEAD

3

FORD METER BOX PITSETTER OUTLET RISER PSOHH-28L-18-24-NL

ANGLE DUAL CHECK VALVE OUTLET, NO LEAD

4

SD-13

ELEVATION

(NOT TO SCALE)














CURB

±9"

±42"

±18"

±18"

METER ENCLOSURE

GRADE

METER BOX

COVER

CURB

STOP BOX

CONCRETE BLOCK

CURB STOP WITH

COMPRESSION FITTINGS

±26"

±4"

ITEM DESCRIPTION

A.Y. MCDONALD FRAME & COVER C3 STYLE WITH LOCKING LID

2

1

1

INLET RISER3

OUTLET RISER2

1" MALE IRON

PIPE OUTLET

METER

1" MALE IRON

PIPE INLET

ENCLOSURE TO BE

SET ON RING OF

CONCRETE BLOCKS

6" MIN. THICKNESS

CLEAN BROKEN STONE

OLDCASTLE ENCLOSURE SOLUTIONS CARSON PLASTICS HEAVYWALL

0020-MAX 20" DIAMETER, 36" DEPTH WITH 2 MOUSEHOLES

2

FORD METER BOX PITSETTER INLET RISER PSIB-48L-20-24-N

ANGLE BALL METER VALVE INLET, NO LEAD

3

FORD METER BOX PITSETTER OUTLET RISER PSOHH-48L-20-24-NL

ANGLE DUAL CHECK VALVE OUTLET, NO LEAD

4

SD-14

ELEVATION

(NOT TO SCALE)














CURB

±9"

±42"

±18"

±18"

METER ENCLOSURE

GRADE

METER BOX

COVER

CURB

STOP BOX

CONCRETE BLOCK

CURB STOP WITH

COMPRESSION FITTINGS

±30"

±4"

ITEM DESCRIPTION

A.Y. MCDONALD MONITOR COVER WITH 30" FRAME, PR STYLE COVER

RING AND LOCKING ELECTRONIC METER READING LID RML-11-T

2

1

1

METER SET3

2" FEMALE IRON

PIPE OUTLET

METER

2" FEMALE IRON

PIPE INLET

ENCLOSURE TO BE

SET ON RING OF

CONCRETE BLOCKS

6" MIN. THICKNESS

CLEAN BROKEN STONE

OLDCASTLE ENCLOSURE SOLUTIONS CARSON PLASTICS HEAVYWALL

0030-B 30" DIAMETER, 36" DEPTH WITH 2 MOUSEHOLES

2

FORD METER BOX 70 SERIES COPPERSETTER VHH77-24HB-11-77-NL

ANGLE KEY VALVE BY ANGLE DUAL CHECK VALVE WITH HIGH BYPASS

BALL VALVE.

3

BRACE

BYPASS BALL VALVE

SD-15
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5 1

6

6 3

2

1 8

9

10

10

NEW/EXISTING SERVICE

LINE

EXISTING SERVICE

LINE

MJ SOLID SLEEVE

OR TRANSITION COUPLING (TYP)

PRECAST

CONCRETE VAULT

2' x 2' ALUM ACCESS HATCH

(OUTSIDE ROADWAYS) OR

MANHOLE FRAME AND COVER

(ROADWAYS)

PLASTIC BUTYL

SEALANT (TYP)

GRADE

6" X 6" X 6" SUMP

A

B

19

8

D

6" DEEP SUMP

6" MIN. WALL

2

6" MIN. THICKNESS

CLEAN BROKEN STONE

2,500 PSI - CONCRETE

FILL SLOPED TO SUMP

PRECAST CONCRETE

VAULT

3

1

MANHOLE

STEPS 12" O.C.

C

L

PIPE

4'-6"

2'-6"

7'-0"

4' MIN.

 COVER

 (SEE NOTE 5)

LEGEND

ITEM QTY

DESCRIPTION

1 4

DI FLG X PE PIPE (MATCH METER Ø)

2 1
METER SPOOL, FLG X FLG

3 1 RESTRAINED FLG COUPLING ADAPTER W/ LOCKING STUDS

4 1

DI FLG X PE PIPE 6" LAY LENGTH (MATCH METER Ø)

5 3

AMERICAN VALVE MODEL 3700 FLG BALL VALVE LEVER OPERATED (SEE

NOTE 7)

6 2 STANDON MODEL S89 FLANGED ADJUSTABLE PIPE SUPPORT

8 2 MJ TEE AND THRUST BLOCK

9 2 MJ 90° BEND AND THRUST BLOCK

10 2 MJ 45° BEND AND THRUST BLOCK

11 1

PENNSYLVANIA INSERT CORP, ALUMINUM HEAVY DUTY SINGLE LEAF

HATCH, STOCK #ATH2424S WITH PNEUMATIC ASSIST

12 1

NEENAH FOUNDRY MANHOLE FRAME AND COVER, MODEL R-1565-A, WITH

"WATER" IN RAISED LETTERS

CONCRETE & PIPE DIMENSIONS CHART

METER SIZE

METER LAY

LENGTH*

A B C D

2" 22 

1

4

" 5'-0" 5'-0" 2'-0" 1'-10 

1

2

"

3" 24" 5'-0" 5'-0" 2'-0" 2'-0 

1

4

"

4" 29" 6'-0" 4'-0" 2'-0" 2'-5 

1

4

"

8" MIN.

SLAB

C

PLAN

NOT TO SCALE

SECTION

NOT TO SCALE

NOTES:

1. METER VAULT SHALL BE A PRECAST CONCRETE STRUCTURE CONFORMING

TO ASTM C-478 WITH A CONCRETE COMPRESSIVE STRENGTH OF 4,500 PSI.

TOP SLAB  AND ACCESS HATCH/COVER SHALL BE DESIGNED FOR H20 LIVE

LOADING.

2. PROVIDE TWO (2) COATS OF BITUMASTIC COATING ON EXTERIOR OF

VAULT.

3. LAY LENGTHS ARE DETERMINED USING BADGER RECORDALL COMPOUND

SERIES LEAD-FREE BRONZE ALLOY METER AND BADGER'S DUAL-FLANGE

LEAD-FREE BRONZE ALLOY PLATE STRAINER DIMENSIONS.

4. CITY TO PROVIDE METER.  CONTRACTOR TO VERIFY METER LAY LENGTHS

FOR PRE-PIPED VAULTS.

5. DEPTH OF VAULT TO MATCH DEPTH OF TO EXISTING SERVICE LINE.

6. CLEAN INTERIOR OF PIPE AND FITTINGS BEFORE INSTALLATION. CLOSE

OPENINGS WITH WATERTIGHT PLUGS WHEN INSTALLATION IS STOPPED.

METER AND CONNECTING MAIN SHALL BE CLEANED OF ALL FOREIGN

MATERIALS BEFORE COMPLETING FINAL PIPE CLOSURE. IF METER IS

CLOGGED, FLUSH THE SYSTEM BY OPENING SCREEN AND CLEANOUT PLUG

AND PURGE WITH FRESH WATER FROM SERVICE LINE.

7. WHEN VALVES ARE CLOSED, VALVE HANDLES MUST POINT TO CHAMBER

CENTERLINE.

*INCLUDES METER AND STRAINER

11 OR 12

5

51

AS REQUIRED (TYP)

4

6

C

L

CHAMBER

LINK-SEAL OR EQUAL

WITH STAINLESS STEEL

HARDWARE (TYP)
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5

7

1

1

6

6 3

2

4

7

8

9

10

10

NEW/EXISTING SERVICE

LINE

EXISTING SERVICE

LINE

MJ SOLID SLEEVE

OR TRANSITION COUPLING (TYP)

PRECAST

CONCRETE VAULT

2' x 2' ALUM ACCESS HATCH

(OUTSIDE ROADWAYS) OR

MANHOLE FRAME AND COVER

(ROADWAYS)

PLASTIC BUTYL

SEALANT (TYP)

GRADE

6" X 6" X 6" SUMP

A

B

19

8

± 3'
± 3'

D

6" DEEP SUMP

6" MIN. WALL

2

6" MIN. THICKNESS

CLEAN BROKEN STONE

2,500 PSI - CONCRETE

FILL SLOPED TO SUMP

LINK-SEAL OR EQUAL

WITH STAINLESS STEEL

HARDWARE (TYP)

PRECAST CONCRETE

VAULT

3

1

MANHOLE

STEPS 12" O.C.

C

L

PIPE

4'-6"

2'-6"

7'-0"

4' MIN.

 COVER

 (SEE NOTE 5)

LEGEND

ITEM QTY

DESCRIPTION

1 3
DI FLG X PE PIPE (MATCH METER Ø)

2 1
METER SPOOL, FLG X FLG

3 1 RESTRAINED FLG COUPLING ADAPTER W/ LOCKING STUDS

4 1

DI PE X PE PIPE (MATCH METER Ø)

5 1

AMERICAN VALVE MODEL 3700 FLG BALL VALVE LEVER OPERATED (SEE

NOTE 7)

6 2 STANDON MODEL S89 FLANGED ADJUSTABLE PIPE SUPPORT

7 2

MJ GATE VALVE, OPEN RIGHT WITH VALVE BOX (MATCH METER Ø)

8 2 MJ TEE AND THRUST BLOCK

9 2 MJ 90° BEND AND THRUST BLOCK

10 2 MJ 45° BEND AND THRUST BLOCK

11 1

PENNSYLVANIA INSERT CORP, ALUMINUM HEAVY DUTY SINGLE LEAF

HATCH, STOCK #ATH2424S WITH PNEUMATIC ASSIST

12 1

NEENAH FOUNDRY MANHOLE FRAME AND COVER, MODEL R-1565-A, WITH

"WATER" IN RAISED LETTERS

CONCRETE & PIPE DIMENSIONS CHART

METER SIZE

METER LAY

LENGTH*

A B C D

6" 33" 6'-0" 4'-0" 2'-0" 2'-9 

1

4

"

8" VARIABLE 8'-0" 4'-0" 2'-0" VARIES

8" MIN.

SLAB

C

PLAN

NOT TO SCALE

SECTION

NOT TO SCALE

NOTES:

1. METER VAULT SHALL BE A PRECAST CONCRETE STRUCTURE

CONFORMING TO ASTM C-478 WITH A CONCRETE COMPRESSIVE

STRENGTH OF 4,500 PSI.  TOP SLAB  AND ACCESS HATCH/COVER SHALL BE

DESIGNED FOR H20 LIVE LOADING.

2. PROVIDE TWO (2) COATS OF BITUMASTIC COATING ON EXTERIOR OF

VAULT.

3. LAY LENGTHS ARE DETERMINED USING BADGER RECORDALL COMPOUND

SERIES LEAD-FREE BRONZE ALLOY METER AND BADGER'S DUAL-FLANGE

LEAD-FREE BRONZE ALLOY PLATE STRAINER DIMENSIONS.

4. CITY TO PROVIDE METER.  CONTRACTOR TO VERIFY METER LAY LENGTHS

FOR PRE-PIPED VAULTS. ENGINEER TO VERIFY DATA SHEET OF SPECIFIC

METER UTILIZED FOR AN 8" METER SIZE.

5. DEPTH OF VAULT TO MATCH DEPTH OF TO EXISTING SERVICE LINE.

6. CLEAN INTERIOR OF PIPE AND FITTINGS BEFORE INSTALLATION. CLOSE

OPENINGS WITH WATERTIGHT PLUGS WHEN INSTALLATION IS STOPPED.

METER AND CONNECTING MAIN SHALL BE CLEANED OF ALL FOREIGN

MATERIALS BEFORE COMPLETING FINAL PIPE CLOSURE. IF METER IS

CLOGGED, FLUSH THE SYSTEM BY OPENING SCREEN AND CLEANOUT

PLUG AND PURGE WITH FRESH WATER FROM SERVICE LINE.

7. WHEN VALVE IS CLOSED, VALVE HANDLE MUST POINT TO CHAMBER

CENTERLINE.

*INCLUDES METER AND STRAINER

11 OR 12

6

C

L

CHAMBER

SD-17




