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SECTION 02000 
CONTRACTOR SUBMITTALS 

(Revised 10-1-14) 
 

PART 1 – SUBMITTALS   
 

1.01 GENERAL  
 

A. The Contractor shall transmit five (5) copies of submittals in sufficient time to 
allow thorough review by the Engineer.  The Engineer will retain two (2) sets 
of submittals and return three (3) sets of submittals to the Contractor following 
review.  
 

B. Submittals shall be accompanied by a letter of transmittal containing the date, 
project name, Contractor’s name, supplier, manufacturer, number and title of 
submittal, notification of exceptions and/or deviations from the Contract 
requirements, and any other pertinent data to facilitate review. 

 
C. The Contractor shall thoroughly check all submittals for accuracy and 

conformance to the intent of the Contract Documents, and make any 
necessary changes, prior to submitting them to the Engineer.  All submittals 
shall bear the Contractor’s certification stating that they have been so 
checked.  This certification shall include the following statement:  “By 
this Submittal, I hereby represent that I have determined and verified all 
field measurements, field construction criteria, materials, dimensions, 
catalog numbers, and similar data and I have checked and coordinated 
each item with other applicable approved shop drawings and all 
contract requirements.”  SUBMITTALS WITHOUT THE CONTRACTOR’S 
CERTIFICATION WILL BE RETURNED TO THE CONTRACTOR WITHOUT 
REVIEW. 

 
D. No material shall be ordered, fabricated or shipped or any work performed 

until the Engineer returns the required submittal to the Contractor with 
satisfactory review indicated.  
 

E. The Engineer’s review of the Contractor’s submittals shall in no way relieve 
the Contractor of any responsibility under the Contract.  An acceptance of a 
submittal shall be interpreted to mean that the Engineer has no specific 
objections to the submitted material, subject to conformance with the Contract 
Documents.  

 
 

1.02 SHOP DRAWINGS 
 

A. The Contractor shall submit to the Engineer for review shop drawings for all 
fabricated work and for all manufactured items for which shop drawings are 
required elsewhere in the project manual.  This shall include, but not be 
limited to, items related to paving materials, concrete, storm drainage, 
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water/reclaimed water distribution, sanitary sewer, traffic control, traffic 
signalization, structural (i.e. bridges, headwalls, retaining walls), engineering 
fabric/grids, pavement markings, and erosion control. 

 
B. Where manufacturer’s publications in the form of catalogs, brochures, 

illustrations or other data sheets are submitted, items for which approval is 
requested shall be shall be specifically indicated.  Submittals showing only 
general information shall not be acceptable.  
 

C. Within ten (10) days after notice to proceed, the contractor shall submit his 
preliminary schedule of shop drawing submittals to the Engineer for approval.  

 
1.03 LAYOUT AND INSTALLATION DRAWINGS 

 
A. The Contractor shall submit to the Engineer for review layout and installation 

drawings for all pipes, valves, fittings, sewers, manholes, electrical, conduits, 
etc. to be provided under this contract. 

 
B. Within ten (10) days after notice to proceed, the contractor shall submit his 

preliminary schedule of layout and installation drawing submittals to the 
Engineer for approval. 

 
 
PART 2 – OTHER REQUIREMENTS 
 

2.01 PROGRESS SCHEDULE 
 

A. The Contractor shall submit to the Engineer for review and approval the 
proposed progress schedule in accordance with Article 108-2 of the General 
Conditions.  
 

B. The schedule shall be kept up to date and presented with each month's billing 
information and shall be made available at the bi-weekly progress meetings 
and at other times as may be deemed necessary by the Public Works 
Director or his representative.  A blank form for the City of Raleigh Progress 
Chart is available for use by the Contractor.   

 
C. Progress schedule shall be updated monthly and submitted to the Engineer 

with the application for payment.  The Engineer may withhold progress 
payments until such time as the schedule or revised schedule is received.  
 

D. Progress schedule shall be prepared in the form of a horizontal bar chart 
showing in detail the proposed sequence of work.  Schedule shall be time 
scaled showing start and completion dates for each stage of the work.  The 
schedule shall account for all subcontractors.  The schedule shall provide for 
proper sequence of construction considering various crafts, purchasing time, 
submittal review, material delivery, equipment fabrication and similar time-
consuming factors.  The schedule shall show as a minimum, earliest starting 
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earliest completion, latest starting, latest completion, and total float for each 
task or item. 

 
 

2.02 LIST OF SUBCONTRACTORS 
 

A. The Contractor shall submit to the Engineer for review, prior to the 
preconstruction conference, a listing of all subcontractors.  This submittal 
shall include a description of the work to be performed by each subcontractor, 
the estimated value of such work, and the subcontractor’s experience 
performing similar work. 

 
 
 

 
END OF SECTION 
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SECTION 07000 
CAST IN PLACE CONCRETE 

(Revised 01-05-22) 
 
 
PART 1 – GENERAL 
 

1.01 SCOPE 
 
A. Except as otherwise stipulated in this section, all cast in place concrete 

shall be in accordance with section 1000 of the NCDOT Standard 
Specifications for Roads and Structures, latest edition.   
 

B. Contractor shall provide all labor, equipment, and materials required for 
placement of cast in place concrete. 

 
  
PART 2 - MATERIALS 
 

2.01 Portland cement concrete for curb and gutter, driveways, driveway aprons, 
wheelchair ramps, sidewalks, traffic islands, paved ditches, or concrete 
transitional sections for drainage structures and other items as specified on the 
plans shall have a minimum 28 day compressive strength of 3,000 psi in 
accordance with Class A concrete as described in Section 1000 of the NCDOT 
Standard Specifications for Roads and Structures, latest edition, unless 
otherwise specified in the Contract Documents.   Portland cement concrete for 
structures, culverts and other items as specified on the plans shall be Class A or 
Class AA in accordance with NCDOT Standard Specifications for Roads and 
Structures, latest edition.   Dyed concrete is not allowed in construction of 
driveway aprons or public sidewalks unless otherwise specifically required in the 
Contract Documents. 

 
2.02 Joint filler shall be a non-extruding joint material conforming to Section 1028-1 of 

the NCDOT Standard Specifications for Roads and Structures, latest edition.”   
 
2.03 Aggregate for portland cement concrete shall meet the requirements for fine and 

course aggregate of Section 1014 of the NCDOT Standard Specifications for 
Roads and Structures, latest edition. 

 
2.04 Portland Cement and admixtures shall meet the requirements of Section 1000 of 

the NCDOT Standard Specifications for Roads and Structures, latest edition. 
 
2.05 Water for mixing or curing the concrete shall be free from injurious amounts of 

oil, salt, acid, or other products injurious to the finished product. 
 
2.06 Detectable warnings for proposed curb ramps shall consist of integrated raised 

truncated domes. The description, size and spacing shall conform to Section 848 
of the NCDOT Standard Specifications for Roads and Structures, latest edition.  
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Use material for detectable warning systems as shown herein.  Material and 
coating specifications must be stated in the Manufacturers Type 3 Certification 
and all Detectable Warning systems must be on the NCDOT Approved Products 
List. 

 
Install detectable warnings created from one of the following materials: precast 
concrete blocks or bricks, clay paving brick, gray or ductile iron castings, mild 
steel, stainless steel, and engineered plastics, rubber or composite tile.  Only one 
material type for detectable warning will be permitted per project, unless 
otherwise approved by the Engineer. 

 
(A) Detectable Warnings shall consist of a base with integrated raised 

truncated domes, and when constructed of precast concrete they shall 
conform to the material requirements of Article 848-2 of the NCDOT 
Standard Specifications for Roads and Structures, latest edition. 

 
(B) Detectable Warnings shall consist of a base with integrated raised 

truncated domes, and may be comprised of other materials including, but 
not limited, to clay paving brick, gray iron or ductile iron castings, mild 
steel, stainless steel, and engineered plastics, rubber or composite tile, 
which are cast into the concrete of the curb ramps.  The material shall 
have an integral color throughout the thickness of the material.  The 
detectable warning shall include fasteners or anchors for attachment in the 
concrete and shall be furnished as a system from the manufacturer. 

 
Prior to installation, the Contractor shall submit to the Engineer assembling 
instructions from the manufacturer for each type of system used in accordance 
with Article 105-2 of the NCDOT Standard Specifications for Roads and 
Structures, latest edition.  The system shall be furnished as a kit containing all 
consumable materials and consumable tools, required for the application.  They 
shall be capable of being affixed to or anchored in the concrete curb ramp, 
including green concrete (concrete that has set but not appreciably hardened).  
The system shall be solvent free and contain no volatile organic compounds 
(VOC).  The static coefficient of friction shall be 0.8 or greater when measured on 
top of the truncated domes and when measured between the domes in 
accordance with ASTM C1028 (dry and wet).  The system shall be resistant to 
deterioration due to exposure to sunlight, water, salt or adverse weather 
conditions and impervious to degradation by motor fuels, lubricants and 
antifreeze. 

 
(C) When steel or gray iron or ductile iron casting products are provided, only 

products that meet the requirements of Subarticle 106-1(B) of the NCDOT 
Standard Specifications for Roads and Structures, latest edition may be 
used.  Submit to the Engineer a Type 6 Certification, catalog cuts and 
installation procedures at least 30 days prior to installation for all. 
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PART 3 - QUALITY ASSURANCE 
 

3.01 Concrete shall be only plant-mixed, transit-mixed or ready-mixed concrete.  The 
time elapsing from mixing to placing the concrete shall not exceed ninety 
(90) minutes.  Concrete shall not be deposited on frozen subgrade and shall not 
be poured when the air temperature is falling and below 40° F, and the predicted 
low temperature for the succeeding 24 hour period is less than 32° F. 

 
3.02 All concrete when placed in the forms shall have a temperature of between 50° F 

and 90° F and shall be maintained at a temperature of not less than 50° F for at 
least 72 hours for normal concrete and 24 hours for high early strength concrete, 
or for as much time as is necessary to secure proper rate of airing and designed 
compressive strength.  The use of admixture, retarders, and accelerators shall be 
used as directed by the Engineer. 

 
PART 4 - CONSTRUCTION METHODS  
 

4.01 Proportioning of Concrete: The concrete shall be mixed in proportions discussed 
herein and approved by the Engineer. 

 
4.02 Mixing Concrete: The concrete shall be mixed by machine on the job or at a 

central mixing plant.  A batch mixer of any approved type may be used.  The 
method of measuring the materials for the concrete, including water, shall be one 
which will insure separate and uniform proportions of each of the materials at all 
times.  The mixing shall continue at least 1-1/2 minutes after all ingredients have 
been emptied before receiving material for the succeeding batch. 

 
4.03 A central mixing plant shall not be used until approved by the Engineer and shall 

be certified by the NCDOT.  The concrete from a central plant shall be delivered 
and deposited at the consistency specified without segregation.  The time 
elapsing from mixing to placing the concrete shall not exceed ninety (90) 
minutes. 

 
4.04 Concrete shall be mixed only in such quantities as are required for immediate 

use and all such material shall be used while fresh and before initial set has 
taken place.  Any concrete in which set has begun shall not be used in the work.  
Retempering of concrete will not be allowed. 

 
4.05 Subgrade: The subgrade shall be excavated to the required depth below the 

finished surface in accordance with the plans to the lines and grades established 
by the Engineer.  All soft yielding material or other unsuitable material shall be 
removed and replaced with suitable material and the subgrade shall be 
compacted thoroughly and finished to a firm, smooth surface.  No curb and 
gutter, driveways, driveway aprons, wheelchair ramps, sidewalks, or traffic 
islands shall be poured until the subgrade is approved by the inspector. 
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4.06 Forms: The forms shall be of metal and of the necessary dimensions to construct 

the combined curb and gutters specified in the plans.  Wood forms may be used 
where conditions make the use of metal forms impractical.  The use of wood 
forms must be approved by the Engineer.  The forms shall be set true to the 
line and grade established by the Engineer and held rigidly in position, so as to 
prevent leakage of mortar and springing out of line when the concrete is placed 
in them.  The forms shall be true in line, free from warping or bending.  No 
concrete shall be placed until the forms and subgrades have been 
approved by the Inspector. 

 
4.07 Placing of Concrete: The subgrade shall be moistened and the concrete shall be 

placed in the forms and tamped sufficiently to bring the mortar to the surface, 
after which it shall be finished smooth and even by means of a wooden float. 

 
 
4.08 Curb and gutter shall be constructed in place in uniform sections ten (10) feet in 

length.  The joints between sections shall be formed by steel templates one-sixth 
(1/6) inch in thickness and of the width and depth of the curb and gutter.  The 
templates shall be left in place until the concrete has set sufficiently to hold its 
shape, but shall be removed while the forms are still in place. 

 
4.09 Machine poured concrete curb and gutter will be scored at 15 feet intervals with 

expansion joints located at intervals no greater than 50 feet. 
 
4.010 Expansion joints shall be one-half (1/2) inch in width and shall be placed between 

all rigid objects at a distance of no more than fifty (50) feet apart and shall extend 
the full depth of the concrete with the top of the filler one-half (1/2) inch below the 
finished surface. 

 
4.011 Finishing: The edges of the curb and gutter shall be finished with an approved 

edging tool of one-half (1/2) inch radius.  Joints shall be similarly finished 
immediately after the templates have been removed. 

 
4.012 Curing: Contractor may select method of curing provided that the method is 

approved by the Engineer and that the means and methods of curing conform to 
standards specified by current AASHTO or ASTM specifications. 

 
4.013 Removing Forms: Forms shall not be removed from freshly placed concrete until 

it has set for at least 12 hours.  Forms shall be carefully removed in such a 
manner as to prevent damage to the edges of the concrete.  Any honeycombed 
areas along the sides shall be filled promptly with mortar composed of one part 
cement and two parts of fine aggregate. 

 
4.014 Cold Weather and Night Concreting: Concreting shall be done when weather 

conditions are favorable unless otherwise directed by the Engineer.  Concrete 
operations shall be discontinued when a temperature of 40° F is reached on a 
falling thermometer and may be continued when temperature reaches 35° F on a 
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rising thermometer.  No concreting shall be attempted when local weather 
bureau indicates temperature below freezing within the ensuing 24 hours unless 
proper precautions are made to protect the concrete by covering with thermal 
insulation satisfactory to the Engineer.  The Contractor shall be responsible for 
the quality and strength of the concrete laid during cold weather and any 
concrete damaged by frost action or freezing shall be removed and replaced as 
directed by the Engineer at the Contractor's expense. 

 
4.015 The Contractor may be permitted by the Engineer to proceed with concrete 

operations during cold weather in temperatures of not less than 25° F at placing 
time provided that the Contractor furnishes an approved admixture and uses an 
amount per batch not to exceed two percent (2%) by weight of the total amount 
of cement, and further provided that he takes other precautions deemed 
necessary by the Engineer to prevent concrete from freezing during curing 
period. 

 
4.016 No more concrete shall be laid than can be properly finished and covered during 

daylight, unless adequate artificial light satisfactory to the Engineer is provided. 
 

4.017 Protection of Concrete: Immediately after the forms have been removed and all 
honeycombed areas repaired, the back of the curb shall be backfilled to prevent 
underwash.  Traffic shall be excluded from crossing the concrete for a period of 
approximately fourteen (14) days, by erection and maintenance of suitable 
barricades, unless otherwise specified in the Contract Documents or by the 
Engineer.  Contractor shall be responsible for any damage resulting from traffic 
or vandalism until accepted by the Engineer, and he shall remove and replace 
any concrete damaged as directed by the Inspector. 

 
 
PART 5 -  CONSTRUCTION METHODS - CURB & GUTTER, DRIVEWAYS, DRIVEWAY 

APRONS, WHEELCHAIR RAMPS, SIDEWALKS, AND TRAFFIC ISLANDS 
 

A. Areas of concrete to be removed shall be sawcut before removing.  The sawcut 
shall provide a smooth, straight edge approximately two (2) inches deep before 
breaking away the adjacent concrete.  There will be no direct payment for the 
work covered by this section. 
 

B. Concrete shall be constructed in accordance with Section 825 of the NCDOT 
Standard Specifications for Roads and Structures, latest edition and shall be 
given a “sidewalk finish,” except as otherwise noted herein. 
 

C. Brooming of the concrete surface shall be done transverse to the direction of 
traffic.  Joint spacing shall not be less than 5 feet.  Where existing sidewalks are 
being widened, transverse joints shall be located so as to line up with existing 
joints in the adjacent existing sidewalk.  Grooved joints shall not be sealed. 
 

D. No backfill shall be placed adjacent to the curb & gutter, driveways, driveway 
aprons, wheelchair ramps, or sidewalks until at least 3 curing days have elapsed, 
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as defined in Section 825-9 of the NCDOT Standard Specifications for Roads and 
Structures, latest edition.  However, all backfill shall be placed within 4 calendar 
days after the completion of this 3 curing day time period.  Backfill shall clean 
earthen material free of all debris and shall be compacted to a degree 
comparable to the adjacent undisturbed material or as directed by the inspector. 

 
E. Prior to placing detectable warnings in proposed concrete curb ramps, adjust the 

existing subgrade to the proper grade and in accordance with Article 848-3 of the 
NCDOT Standard Specifications for Roads and Structures, latest edition.  Prior to 
placing detectable warnings in existing concrete curb ramps, saw cut to the full 
depth of the concrete, for other material remove as necessary, and adjust the 
existing subgrade to the proper grade and in accordance with Article 848-3 of the 
NCDOT Standard Specifications for Roads and Structures, latest edition. 
 

F. Install all detectable warning in proposed concrete curb ramps or to retrofit 
existing curb ramps in accordance with the manufacturer’s recommendations. 

 
 
 
 
 

END OF SECTION 
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SECTION 11000 
WATER DISTRIBUTION SYSTEM 

(REVISED 01-05-22) 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Except as otherwise stipulated in this section, all work shall conform to Division 15 of the 
NCDOT Standard Specifications for Roads and Structures, latest edition. 

B. Work under this section includes, but is not limited to, piping, valves, fire hydrants, water 
service line, and appurtenances for a complete potable water distribution system. 

 

1.02 REFERENCES 

A. Publications are referred to in the text by basic designation only. 
1. American Society of Sanitary Engineering (ASSE) Standards 

a. 1013 Reduced Pressure Principle Backflow Preventers 
b. 1015 Double Check Backflow Prevention Assembly 
c. 1069 Outdoor Enclosures for Backflow Prevention Assemblies 

2. American Society for Testing and Materials (ASTM) 
a. C443 Flexible Watertight Joints for Precast Manhole Sections 
b. C478 Precast Reinforced Concrete Manhole Sections 
c. C890 Minimum Structural Design Loading for Monolithic or Sectional Precast 

Concrete Water and Wastewater Structures 
d. C923 Resilient Connectors Between Reinforced Concrete Manhole Structures, 

Pipes and Laterals. 
3. American Water Works Association (AWWA) 

a. B300 Hypochlorites 
b. B301 Liquid Chlorine 
c. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
d. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other 

Liquids 
e. C110 Ductile-Iron and Gray-Iron Fittings, 3 inch through 48 inch, for Water and 

Other Liquids 
f. C115 Flanged Ductile-Iron Pipe with Ductile Iron or Gray Iron Threaded Flanges 
g. C150 Thickness Design of Ductile Iron Pipe 
h. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water 
i. C153 Ductile-Iron Compact Fittings, 3 inch through 24 inch and 54 inch through 

64 inch, for Water Service 
j. C502 Dry-Barrel Fire Hydrants 
k. C504 Rubber-Seated Butterfly Valves 
l. C508 Swing-Check Valves for Waterworks Service, 2 inch Through 24 inch NPS 
m. C509 Resilient Seated Gate Valves for Water and Sewerage Systems 
n. C510 Double Check Valve Backflow-Prevention Assembly 
o. C511 Reduced-Pressure Principle Backflow-Prevention Assembly 
p. C512 Air-Release, Air / Vacuum, and Combination Air Valves for Waterworks 

Service 
q. C550 Protective Epoxy Interior Coatings for Valves and Hydrants 
r. C600 Standard for Installation of Ductile Iron Water Mains and Their 

Appurtenances 
s. C651 Disinfecting Water Mains 
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t. C800 Underground Service Line Valves and Fittings 
u. C909  

4. National Sanitation Foundation (NSF) Standards 
a. 14 Plastic Piping Components and Related Materials 
b. 60 Drinking Water Treatment Chemicals – Health Effects 
c. 61 Drinking Water System Components - Health Effects 

1.03 SUBMITTALS 

A. Submit the following in accordance with Section 02000 - Contractor Submittal Procedures: 

 
1. Affidavit of Compliance: Affidavit shall attest that supplied products conform to the 

referenced standard and this specification and that all tests set forth in each applicable 
referenced publication have been performed and that all test requirements have been 
met. Submit for each of the following materials: 
 
a. Pipe and Fittings 

1) Ductile iron 
2) Copper pipe and tubing 
3) Mechanical Joint Wedge Action Restraint, i.e. “Megalug” 

 
b. Valves 

1) Gate 
i) Resilient-Seated 
ii) Tapping 

2) Butterfly 
3) Check 
4) Air release 

 
c. Fire hydrants 

 
d. Pre-cast concrete manholes 

 
e. Service valves and fittings 

1) Corporation valves 
2) Meter setter with meter valve and check valve 

 
f. Backflow prevention assembly 

 
2. Catalog Data: Submit manufacturer's standard drawings or catalog cuts for the following. 

Clearly indicate equipment to be furnished for the Project including options to be 
provided. 
 
a. Pipe and Fittings 

1) Ductile iron 
2) Copper pipe and tubing 
3) Mechanical Joint Wedge Action Restraint, i.e. “Megalug” 

 
b. Valves 

1) Gate 
i) Resilient-Seated 
ii) Tapping 

2) Butterfly 
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3) Check 
4) Air release 

c. Pre-cast Concrete Manholes and appurtenances 
1) Manhole steps 
2) Pipe connectors 
3) Joint material 

 
d. Castings 
e. Tapping sleeves 
f. Valve boxes 
g. Fire hydrants 
h. Service valves and fittings 

1) Service saddles 
2) Corporation valves 
3) Meter setter with meter valve and check valve 
4) Meter box 

i. Backflow prevention assembly and enclosure 
j. Blowoff assembly 

 
3. Reports: 

a. Field test report for each section of pipe for the following: 
1) Measured chlorine residual 
2) Bacteriological test 
3) Pressure test 

 
b. Field test report for each backflow prevention device. 
 

4. Operation and Maintenance Instructions: Submit complete operation and maintenance 
manual for the following: 
a. Valves 
b. Fire hydrants 
c. Backflow prevention assembly 

 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Provide a suitable pipe hook or rope sling when handling the pipe. Lifting of the pipe shall be 
done in a vertical plane. Under no conditions shall the sling be allowed to pass through the 
pipe unless adequate measures are taken to prevent damage to both the bell and spigot 
ends. 

B. Deliver pipe in the field as near as practicable to the place where it is to be installed. In road 
right-of-way, distribute pipe daily along the side of the trench opposite to the spoil bank. 
Stringing pipe in road right-of-way except on a daily basis is not allowed. In easements, 
distribute pipe along the side of the trench opposite to the spoil bank.  Stringing pipe in 
easements is allowed. Where necessary to move the pipe longitudinally along the trench, it 
shall be done in such a manner as not to injure the pipe or coating. 

C. Shield PVC pipe and fittings stored on site from the sun's ultraviolet rays by suitable cover, 
or indoor storage. 
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PART 2 PRODUCTS 

2.01 GENERAL 

A. Products with surfaces intended to be in contact with the drinking water shall be certified and 
listed in accordance with NSF 61 for potable drinking water. 

2.02 DUCTILE IRON PIPE 

A. Pipe and fittings 3-inch to 64-inch shall conform to AWWA C150 and C151 and the following 
requirements: 

 
1. Size shall be as indicated on the Drawings. 
2. Minimum pipe pressure class shall be 350 for pipes 6-inch to 12-inch diameter, and 

pressure class 250 for pipes 16-inch and larger. 
3. Suitable for a system working pressure of 250 psi and surge pressure of 300 psi at the 

depth indicated on the Drawings with a laying condition as indicated in Section 10000, 
Utility Trenches. 

4. Interior lining to be used in a drinking water system shall be certified and listed in 
accordance with NSF 61. 

5. Interior shall be lined with cement-mortar with seal coat in accordance with AWWA C104. 

B. Ductile-iron pipe for below ground service shall have push-on or mechanical joints, unless 
noted otherwise on the Drawings, conforming to AWWA C150 and C151, and to the following 
requirements: 

 
1. Provide mechanical joint fittings for push-on or mechanical joint pipe, unless noted 

otherwise on the Drawings. 

C. Ductile-iron pipe for above ground service shall have flanged joints, unless noted otherwise 
on the Drawings, conforming to AWWA C115. 

 
1. Pipes to be painted shall have only a shop primer on the outside by the manufacturer. 

Verify that proposed manufacturer's primer is compatible with the proposed paint system. 

D. Fittings for ductile-iron pipe shall conform to AWWA C110, or C153 and to the following 
requirements: 

 
1. Joint type shall be as specified above for the supplied ductile-iron pipe. 
2. Fittings shall be made of ductile-iron. 

E. Ductile iron pipe on piers shall have Mech-Lok™ rigid restrained joint by Griffin Pipe Products 
Co. or approved substitute. 

 
1. Restrained 

a. Provide restrained joint pipe where called for on the drawings.  Length of restrained 
pipe shall be as indicated on the Drawings.  Restrained joints shall be Snap-Lok 
(Griffin Pipe), Flex Ring and Lok-Ring (American), TR Flex (U.S. Pipe) or approved 
equal. 

b. Restrained joint pipe and fittings shall meet all AWWA standards and other 
requirements as specified above for standard ductile iron pipe and fittings unless 
addressed herein. 

c. Field made joints are allowable but should be avoided where possible.  Careful 
planning to locate field cuts in standard pipe sections is preferred.  For field made 
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joints in restrained piping, use field weldments or an insert equal to TR Flex Gripper 
Rings or approved equal.  Gasket type field made joints will not be allowed.  

d. Restrained joint fittings shall be provided by the restrained joint pipe manufacturer 
where located within restrained joint pipe sections.  Fittings shall be of the same 
model and type as the pipe supplied from the pipe manufacturer. 

e. Restrained joint fittings may be push-on joint type. 
f. Megalugs, Series 1100, as manufactured by EBAA Iron Sales shall be allowable for 

restraint where fittings or valves are not available with restrained joints. 
g. Where additional fittings/valves are required for pipes not shown on Drawings, 

consult with Engineer for length of restrained joint pipe necessary each side of 
fittings/valve prior to installation of pipe/fitting.   

h. Tees for hydrants do not have to be restrained along the main line except where 
they are within required restrained length of nearby fittings or valves. 

i. Contractor shall develop a field layout schedule and drawing for restrained joint pipe 
installations. 

j.  

2.03 COPPER PIPE AND TUBING 

A. Copper pipe and tubing shall conform to ASTM B-88 Type K and Type L standard 
specification for seamless copper water tube with copper or brass fittings. Type K to be used 
underground. Type L to be used above ground. 

B. Soldered joint fittings shall conform to NSI B-16.22. Fittings to be of same manufacturer as 
pipe. 

C. Screw joint fittings to be provided where required and indicated. 

D. Screw joint unions shall be provided at each in-line valve, pressure regulator, pressure 
reducer and/or where indicated. 

 

2.04 TAPPING SLEEVE 

A. Tapping Sleeve: Sleeves shall be flanged for the tapping valve and manufactured for a 
working pressure of 150 psi. Sleeve shall have a full body 360-degree gasket. Sleeve shall 
have a 3/4-inch test plug. Bolts and nuts shall be stainless steel.  Tapping Sleeve shall be 
Mueller mechanical joint, Mueller Outlet Seal, American Uniseal, Kennedy Square Seal, or 
Clow F5205 or F5207.  100% stainless steel sleeves may be used, as manufactured by 
Rockwell, Romac, Ford, or JCM, provided that all metallic parts of the sleeves shall be 100% 
stainless steel including bolts.  Ductile iron flanges may be included on sleeves or saddles. 

B. Tapping saddles may be used on mains 16-inches and larger.  In 16 and 24 inch saddles as 
manufactured by Mueller, American, Kennedy and Clow tapping saddles shall be 
manufactured of ductile iron providing a factor of safety of 2.5 at a working pressure of 250 
psi.  In main sizes of 30-inch and larger, ductile iron tapping saddles as manufactured by 
American Pipe Company or U.S. Pipe Company shall be utilized.  Saddles shall be equipped 
with a standard AWWA C-110-98 flange connection.  Sealing gaskets shall be “O” ring type, 
high quality molded rubber having an approximate seventy durometer hardness, placed into 
a groove on the curved surface of the tapping saddle.  Straps shall be of alloy steel.  Saddles 
may be used for taps one-half the size of the main or less (i.e. 8-inch tapping saddle for use 
on a 16-inch main).  
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2.05 VALVES 

A. General: Valves shall meet the following requirements: 

 
1. Size shall be as required for the pipe size and material as indicated on the Drawings and 

specified. 
2. Open by counterclockwise rotation. 
3. Provide an interior protective epoxy coating in accordance with AWWA C550 on ferrous 

surfaces in contact with the liquid. 
4. Components in contact with the liquid shall be in compliance with NSF 61. 
5. Standard system working pressure is 175 psi. 
6. Equip valves with a suitable means of operation. 
7. Ends shall be mechanical joint for underground location and flanged joint for above 

ground location/underground utility vaults. 
8. For buried valves over 5 feet deep, provide extension stems of cold rolled steel to bring 

the operating nut to within 2 feet of the ground surface. Extension stems shall also be 
provided as required for floor stands and to floor valve box. 

9. Provide valve accessories as required for proper valve operation for valve locations as 
indicated on the Drawings and as recommended by valve manufacturer. 

10. Similar valve types shall be of one manufacturer.  Valves shall be manufactured by 
Mueller, Kennedy, Pratt, or American. 

B. Gate Valves, Resilient-Seated: Gate valves 3-inch to 20-inch shall conform to AWWA C509 
for and to the following requirements: 

 
1. O-ring stem seal on non-rising (NRS) stem valves. 
2. Shall be cast iron or ductile iron. 
3. Valves shall be non-rising stem (NRS) with wrench nut for underground locations and 

Outside Screw and Yoke (OS&Y) with handwheel for above ground locations unless 
noted otherwise on the Drawings. 

4. Valves shall be as manufactured by American, Mueller, Kennedy, AVK, Clow, M&H, or 
Waterous. 

5. Valves 16-inch and larger shall be equipped with gearing to facilitate opening. Gear 
cases shall be enclosed type. Geared valves shall be equipped with indicators to show 
the position of the gate in relation to the water. 

6. Valves 20-inch and larger shall be equipped with a by-pass. 

C. Tapping Valves: Tapping valves shall conform to the specifications for the gate valves as 
indicated in this Section and the following: 

 
1. Valve shall be specifically modified for the passage and clearance of the tapping 

machine cutter. 
2. The mating end to the tapping sleeve shall be raised male surface to provide true 

alignment to the sleeve and tapping machine. The valve shall be compatible with the 
tapping sleeve. 

D. Butterfly Valves: Butterfly valves 3-inch through 72-inch shall conform to AWWA C504 for 
potable water and to the following requirements: 

 
1. Valve body shall be ductile iron and mechanical joint for below ground locations and 

flanged short body in underground vaults and above ground locations. End mechanical 
joints shall conform to ANSI/AWWA C110/A21.10 and ANSI/AWWA C111/A21.11.  End 
flanges shall conform to ANSI B16.1, class 125 and ANSI/AWWA C110/21.10. 
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2. Valves shall be class 150B. 
3. Rubber seats shall mate with stainless steel, bronze mating or resilient material surfaces. 
4. Valve shafts shall consist of one-piece unit extending completely through the valve disc 

for valves under 12-inches. Above this size, shaft shall be one piece or the stub-shaft 
type. Shafts shall be type 304 stainless steel. 

5. Valve discs shall be cast iron, ductile iron, or stainless steel. 
6. Valve Actuator 

a. Manual Actuator: Manual actuator shall be of the traveling nut type. Valves for buried 
service shall have a standard AWWA nut. Valves for above ground shall have a 
handwheel, or chain wheel as indicated on the Drawings. 

b. Shall be as manufactured by Philadelphia Gear Works or EPI. 
7. Valve shall be manufactured by Mueller, Kennedy, Pratt, or American. 

 

E. Swing-Check Valves: Swing-check valves 2 to 24-inch shall conform to AWWA C508 and to 
the following requirements: 

 
1. Provide lever and weight for swing check control. 
2. Metal to Metal seat construction. 
3. Ends shall be flanged. 

 

2.06 AIR VALVES 

A. Provide air valves in conformance with AWWA C512 and the following: 

 
1. Valve type shall be an Air Release valve. 

a. Inlet size: 2 inch 
b. Small orifice minimum: 1/8 inch 

2. Valve shall be designed for the following automatic operation: 
a. Release accumulated air while the main is in operation and under pressure. 

3. Valve shall be designed for a system pressure 150 psi. 
4. Provide threaded inlet. 
5. Provide stainless steal ball float and internal trim. 
6. Provide isolating bronze ball valve for connection to main line. 
7. Valve shall be Crispin Pressure Air Valve, Model PL 20, or two-inch Val-Matic Model VM-

45 with a vacuum check unit or equal as approved by Public Utilities Director. 
 

2.07 MANHOLES 

A. Provide manholes made of precast concrete sections in conformance with ASTM C478, NC 
Department of Transportation, and the following requirements: 

 
1. General 

a. Provide manholes to the depth as indicated on the Drawings. Manhole inside 
diameter shall be 4 feet unless noted otherwise on the Drawings. 

b. Precast concrete manholes shall be as manufactured by Adams Concrete, Hanson 
Pipe and Precast, Inc., D & M Concrete Specialties, Inc., N. C. Products Corp., Stay 
Right Tank, Tindall Concrete Products, Inc. or approved substitute. 
 
 
 

2. Precast Concrete Sections 
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a. Minimum wall thickness shall be 5-inches. 
b.  Base: Cast monolithically without construction joints or with an approved PVC 

waterstop in the cold joint between the base slab and the walls. The width of the 
base extensions on Extended Base Manholes shall be no less than the base slab 
thickness. 

c. Riser: Minimum lay length of 16 inches. 
d. Eccentric Cone: Top inside diameter shall be 24 inches. Width of the top ledge shall 

be no less than the wall thickness required for the cone section. 
e. Precast or core holes for pipe connections. Diameter of hole shall not exceed 

outside diameter of pipe by more than 3-inches. 
f. Grade Rings: May be used to adjust ring and covers to finished grade. No more than 

12 vertical inches of grade rings will be allowed per manhole. Grade Rings shall be 
no less than 4 inches in height. 

g. Lifting Devices: Devices for handling precast components shall be provided by the 
precast manufacturer and comply with OSHA Standard 1926.704. 
 

3. Joints 
a. Manufacturer in accordance with tolerance requirements of ASTM C 990 for butyl 

type joints. 
b. Minimize number of joints. Do not use riser section for manholes up to 6 feet tall and 

no more than one riser for each additional 4 feet in height. 
c. Flexible Joint Sealants: Provide preformed butyl rubber based sealant material 

conforming to Federal Specification SS-S-210A, Type B - Butyl Rubber or O-ring 
rubber gasket conforming to ASTM C443. 
 

4. Flexible Pipe Connectors: Provide flexible connectors for pipe to manhole that conform 
to ASTM C923. Location of connectors shall vary from Project Drawings no more than 
1/2-inch vertically and 5 degrees horizontally. 
 

5. Manhole Steps: 
a. Steps shall be made of 1/2-inch grade 60 steel encapsulated by co-polymer 

polypropylene and have serrated tread and tall end lugs. 
b. Secure steps to the wall with compression fit in tapered holes or cast-in-place. Align 

steps along a vertical wall and shall not be located over a pipe opening. First step 
shall be a maximum of 26 inches from the bottom. 

c. Steps shall be by American Step Co., Inc., Bowco Industries, Inc., M. A. Industries, 
Inc. or approved substitute. 

2.08 CASTINGS 

A. General 

 
1. Made of gray iron, ASTM A-48 - class 30, or ductile iron, ASTM A536, grade 65-45-12. 
2. Castings shall be free from imperfections not true to pattern. Casting tolerances shall be 

plus or minus 1/16 inch per foot of dimension. Top shall set neatly in frame, with edges 
machined for even bearing and proper fit to prevent rattling and flush with the edge of 
frame. 

3. Castings shall be as manufactured by Neenah Foundry Co., U.S. Foundry & 
Manufacturing Corp., Vulcan Foundry, or approved equal. 
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B. Manhole Ring and Cover: 

 
1. Minimum clear opening shall be 22 inches. 
2. Minimum weight for frame and cover shall be 300 pounds and suitable for Heavy Duty 

Highway Traffic Loads of H-20. 
3. Frame shall have four 3/8-inch anchor bolt holes equally spaced. 
4. "Water" shall be cast on the cover as appropriate. Casting shall bear the name of the 

manufacturer and the part number. 
5. Provide cover with two 1-inch perforated holes unless noted as watertight on the 

Drawings. 
6. Provide the following where indicated on the Drawings: 

a. Ring and cover shall be watertight. 
b. Bolt down cover. Bolt down covers shall be provided with four (4) 3/8-inch stainless 

steel hex head bolts at 90 degrees. 
 

2.09 VALVE ACCESSORIES 

A. Valve Box, Below Ground: Boxes shall be high strength cast iron, class 35, of the screw or 
telescopic type. Box shall consist of a flare base section, center extension as required, and 
a top section with the word “WATER” cast in the cover. Length of box shall be such that full 
extension of box is not required at the depth of water main cover. 

 

B. Extension Stem (if necessary): Stem shall be sized so as to transmit full torque from the 
operating mechanism to the valve stem without binding, twisting, or bending. Stem shall be 
made from extra heavy steel pipe. Stem shall be complete with couplings for connection to 
valve and floor stand where required. When valve extension kits are used they must be as 
recommended by the valve manufacturer. 

 

 

2.10 SERVICE VALVES AND FITTINGS 

A. Water service valves and fittings shall conform NSF 61 and AWWA C800 for normal pressure 
and the following requirements: 

 
1. Service saddle: Provide service saddle for service pipe connection to main pipe material. 

Saddles shall meet the following requirements: 
a. Bronze body to conform to the outside dimension of the main. 
b. O-ring, Buna N rubber gasket to provide watertight connection. 
c. Hinged, double bottom strap design. 
d. Threaded outlet to match threads on corporation valve. 

 
2. Corporation valve 

a. Stop size shall be the same as service line. 
b. Inlet thread shall be as per AWWA C800. 
c. Outlet thread shall be as required for the pipe material specified. 

 
3. Curb Stop 

a. Installed in approved valve box 
b. Bronze ball valve material 
c.  
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4. Pressure reducing valve 
a. Shall meet ASSE 1003. 
b. Bronze body, renewable stainless steel seat. 
c. Suitable for reducing from an inlet pressure range of 100 – 150 psi to an outlet 

pressure of 40 psi. 
 

5. Meter boxes 
a. Boxes and cover shall be cast iron, precast concrete, concrete block, high density 

polyethylene or cast in place concrete as shown on standard details. 
b. Minimum 18 inches deep. 
c. Sized for required water meter. 

 
6. Meter setter 

a. Setter shall be made of copper. 
b. Shall be 5/8” and 12” in height. 
c. Setter shall have a meter valve on the public side of the meter. Valve shall be O-

ring sealed and capable of being locked in the closed position. Setter shall have an 
ASSE approved dual check valve on the private side of the meter. 

2.11 FIRE HYDRANTS 

A. Fire hydrants shall conform to AWWA C502 and to the following requirements: 

 
1. Nozzles: Two (2) 2-1/2-inch hose and One (1) 5-inch Storz pumper connections. 
2. Storz connector shall have following characteristics: 

a. brass hydrant nozzle connection 
b. hard anodized aluminum Storz ramps and lugs (hydrant and cap side) 
c. require high-torque Storz spanner wrench in order for cap to be removed. 

3. Nozzle threads: NST 
4. All nozzles require cap and  
5. Main valve diameter: 5-1/4. 
6. Minimum depth of bury: 42-inches. 
7. Inlet connection: 6-inch mechanical joint. 
8. Open counterclockwise. 
9. Close with water pressure. 
10. O-ring seals 
11. All hydrants to include cast or ductile epoxy lined shoe, rubber drain seals, and positive, 

protective valve stop device. 
12. Traffic model with frangible sections near the ground line designed to break on impact. 
13. Provide extension for hydrant standpipe as required to set centerline of hydrant nozzle 

a minimum of 15-inches and a maximum of 24-inches. 
14. Exterior color above ground line shall match Owners. 
15. Fire Hydrant shall be as manufactured by Kennedy, Mueller, Clow, American Darling, 

M&H, AVK, East Jordan Iron Works, U.S. Pipe, or Waterous. 
16. All hydrants of one manufacturer. 

 

2.12 BACKFLOW PREVENTION ASSEMBLY 

A. A list of approved assemblies for backflow preventers (BFP) is included in the Public Utilities 
Handbook and the list is updated on a regular basis. 
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2.13 BACKFLOW PREVENTER ENCLOSURES 

A. A list of approved enclosures for backflow preventers (BFP) is included in the Public Utilities 
Handbook and the list is updated on a regular basis. 

2.14 METERS 

A. All meters shall be provided and installed by the City of Raleigh Public Utilities Department. 

2.15 THRUST BLOCKING 

A. Provide concrete thrust blocking in accordance with the detail on the Drawings. 

B. Thrust blocking is not required where restrained joint fittings and equivalent length of 
restrained joint pipe are used unless shown otherwise on the Drawings.   

2.16 DISINFECTANT 

A. The following products may be used as the disinfectant: 
1. Chlorine, liquid: AWWA B301. 
2. Hypochlorite, calcium and sodium: AWWA B300. 

PART 3 EXECUTION 

3.01 GENERAL 

A. Pipe installation shall meet the following general guidelines: 

 
1. Lay pipe in the presence of Engineer, unless specifically approved otherwise. 
2. Handle pipe and accessories in accordance with manufacturer's recommendations. 

Take particular care not to damage pipe coatings. 
3. Carefully inspect pipe immediately prior to laying. Do not use defective pipe. Replace 

pipe damaged during construction. 
4. Lay pipe to grade and alignment indicated on the Drawings. 
5. Provide proper equipment for lowering pipe into trench. 
6. Do not lay pipe in water or when the trench or weather conditions are unsuitable for the 

work. 
7. Provide tight closure pipe ends when work is not in progress. 
8. Keep pipe interior free of foreign materials. 
9. Clean bell and spigots before joining. Make joints and lubricate gasket in accordance 

with pipe manufacturer recommendation. 
10. Disinfection of pipe during installation: 

a. Soak gaskets for minimum of one hour in a 50 - 100 ppm hypochlorite solution prior 
to installation. 

b. Mop bells and spigots of pipe, fittings and valves with a 50 - 100 ppm hypochlorite 
solution immediately prior to making joints. 

11. Block fittings with concrete or restrain as indicated on the Drawings. 

3.02 RELATION OF WATER MAINS TO SEWERS 

A. Lateral Separation: Lay water mains at least 10 feet laterally from existing and proposed 
sewers. Where existing conditions prevent a 10-foot lateral separation, the following shall be 
followed with approval of the Engineer: 

 
1. Lay water main in a separate trench, with the elevation of the bottom of the water main 

at least 18 inches above the top of the sewer. 
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2. Lay water main in the same trench as the sewer with the water main located at one side 
on a bench of undisturbed earth, and with the elevation of the bottom of the water main 
at least 18 inches above the top of the sewer. 

B. Crossing Separation: Lay bottom of water main at least 18-inches above the top of the sewer. 
Where existing conditions prevent an 18-inch vertical separation, construct both the water 
main and sewer of ferrous materials and with joints that are equivalent to water main 
standards for a distance of 10 feet on each side of the point of crossing. 

C. Crossing a Water Main Under a Sewer: When it is necessary for a water main to cross under 
a sewer, construct both the water main and the sewer of ferrous materials and with joints 
equivalent to water main standards for a distance of 10 feet on each side of the point of 
crossing. A section of water main pipe shall be centered at the point of crossing. 

3.03 WATER SERVICE 

A. Water service lines shall extend from the main distribution line to a meter box located at the 
right-of-way or to a point approximately 5 feet outside the building face, whichever is 
appropriate.. 

B. 3/4-inch water service lines may be direct tapped to ductile iron pipe. Water service taps 
larger than 3/4-inch shall be made using a service saddle. 

C. Taps shall be located at 10 or 2 o’clock on the circumference of the pipe. 

D. Service taps shall be staggered, alternating from one side of the water main to the other and 
at least 12 inches apart. 

E. Taps on the same side of the main shall be a minimum of 24 inches apart. 

F. Install meter boxes and water service components so top of meter will be within 6 inches of 
the surface. 

G. Owner will provide and install water meter. 

3.04 DUCTILE IRON PIPE 

A. Install pipe in conformance with AWWA C600 and the following: 

 
1. For laying pipe in a vertical or horizontal curve, each full length pipe may be deflected by 

the following offset distance unless the pipe manufacturer’s recommended distances are 
less: 
 
a. Push-on joint 

1) 3 to 12-inch pipe: 14-inch offset 
2) 14 to 36-inch pipe: 8-inch offset 

b. Mechanical joint 
1) 3 to 6-inch pipe: 20-inch offset 
2) 8 to 12-inch pipe: 15-inch offset 
3) 14 to 20-inch pipe: 8-inch offset 
4) 24 to 36-inch pipe: 6-inch offset  

 
2. For laying restrained joint pipe in a vertical or horizontal curve, except for horizontal 

directional drills (HDD), each full length pipe may be deflected by the following offset 
distance: 
 
a. 6 to 12-inch pipe: 11-inch offset 
b. 16 to 20-inch pipe: 7-inch offset 
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c. 24 to 30-inch pipe: 5-inch offset 
d. 36-inch pipe: 4-inch offset 
e. 42 to 48-inch pipe: 1 ¼ -inch offset 

 
3. The Contractor shall verify the offset distances specified are acceptable with the pipe 

manufacturer prior to installation. 
 

3.05 VALVES AND FITTINGS 

A. Install buried valves on top of an 18-inch square, 3-inch thick, solid concrete pad (minimum 
dimensions).  The concrete pad may be provided by a pre-cast manufacturer or cast-in-place 
in the field above grade.  Concrete used for the pads shall be a minimum 3,000 psi mix.  The 
pads may not be cast-in-place in the pipe trench. Connection to pipe shall be such that there 
shall be no stress at the joint caused by misalignment or inadequate support of pipe or valve. 

B. Valve Box: Set a valve box over each buried valve. Support box so that no stress shall be 
transmitted to the valve or pipe line. Install box plumb and set top flush with finished grade. 
Operating nut shall be centered in box. Provide a 24-inch x 24-inch wide by 6-inch thick 
concrete pad at top of valve boxes outside paved areas.  In paved areas, the top of the valve 
boxes shall be set in the finished paved surfaces matching the paved surface elevation. 

C. Valve operation nut shall be within 30 inches of the top of box. Provide stem extension if 
necessary to bring operating nut to within 30 inches of the top of box. 

D. Install fittings as recommended by the manufacturer. Fittings shall be blocked or otherwise 
restrained from movement. 

E. Install valves, gates, and accessories indicated on the Drawings and in complete accordance 
with the manufacturer's recommendations. 

F. Install air / vacuum valve inside a manhole. 

3.06 MANHOLES 

A. Provide 12 inches of No. 67 stone base to extend a minimum of 6 inches beyond the manhole 
base. 

B. Set base plumb and level. Align manhole invert with pipe invert. 

C. Secure pipe connectors to pipe in accordance with manufacturer's recommendation. 

D. Clean bells and spigots of foreign material that may prevent sealing. Unroll the butyl sealant 
rope directly against base of spigot. Do not stretch. Follow manufacturer's instructions when 
using O-ring seals. 

E. Set precast components so that steps align. 

F. Plug lift holes using a non-shrink grout. Cover with a butyl sealant sheet on the outside and 
seal on the inside with an application of an epoxy gel 1/8-inch thick extending 2 inches 
beyond the opening. 

G. Set manhole frames to grade with grade rings. Seal joints between cone, adjusting rings, and 
manhole frame with butyl sealant rope and sheet. 

H. Encase manhole rings in a concrete collar 18-inches wide by 6-inches thick of 3,000 psi 
concrete beneath paved surfaces. 

I. Finish the interior by filling fractures greater than 1/2 inch in length, width or depth with a sand 
cement mortar. Do not fill the joints between the precast components. 

J. Clean the interior of the manhole of foreign matter. 
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3.07 METERS 

A. Install meter boxes and water service components so top of meter will be within 6 inches of 
the surface. 

B. The Owner will install water meter. 

3.08 HYDRANT 

A. Set hydrant in accordance with detail on Drawings. 

3.09 PAINTING 

A. Equipment shall receive the manufacturer's standard coating for the intended application. 
Coatings shall be suitable for the intended application. 

B. Repaint damaged paint services. 

C. Above ground piping and piping within vaults shall be painted in accordance with Section, 
Painting. 

3.10 PIGGING 

A. All new mains, unless otherwise noted in the Contract Documents, shall be pigged with a 
polyethylene “pig”, 5#/cubic foot density a the conclusion on installation. 

B. Pigs shall be blown at the end of the main by either fire hydrant or blow-off assembly. 

3.11 BACKFLOW PREVENTION TESTING 

A. Install and test Backflow prevention devices in accordance with the requirements of the City. 

 

3.12 PRESSURE TESTING 

A. Pressure test in accordance with AWWA C600 for ductile iron pipe and AWWA C605 and 
M23 for PVC pipe and as specified herein 

B. General: 
1. The Engineer shall approve the source, quality, and method of disposal of water to be 

used in test procedures. 
2. Obtain Owner's permission 48 hours prior to filling or flushing of pipe system with water 

from Owner's water system. Owner shall operate valves connected to the existing water 
system. Where large quantities of water may be required for flushing, Owner reserves 
the right to require that flushing be done at periods of low demand. 

3. Clean and flush pipe system of foreign matter prior to testing. 
4. Provide air vents at the high points in the line section to be tested for releasing of air 

during filling. Service corporation stops may be used for air vent when located at a high 
point. Leave corporation stops in place after testing and note locations on As-Built 
Drawings. 

5. Allow concrete blocking to reach design strength prior to pressure testing. 
6. Test main prior to installation of service taps. 
7. Repair defects in the pipe system. Make repairs to the same standard as specified for 

the pipe system. 
8. Retest repaired sections until acceptance. 
9. Repair visible leaks regardless of the test results. 
10. Pipe sections shall not be accepted and placed into service until specified test limits have 

been met. 

C. Testing 
1. Notify Owner and Engineer a minimum of 48 hours prior to testing. 
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2. Perform tests in the presence of Engineer. 
3. Make pressure tests between valves. Furnish suitable test plugs where line ends in "free 

flow." 
4. Upon completing a section of pipe between valves, test pipe by maintaining for a two 

hour period a hydrostatic pressure of 150 psig. 
5. Test pressure shall not vary by more than +/- 5 psi for the duration of the test. 
6. No length of line shall be accepted if the leakage is greater than that determined by the 

following formula based on the appropriate test pressure: 
L = Allowable leakage per 1,000 feet of pipe in gallons per hour. 
D = Nominal diameter of the pipe in inches. 
100 psi: L = D x 0.07 
150 psi: L = D x 0.08 
200 psi: L = D x 0.09 
250 psi: L = D x 0.10 

3.13 DISINFECTION 

A. After satisfactory completion of the pressure test, disinfect new potable water mains and 
existing mains that have required repair in accordance with AWWA C651 and as specified 
herein. Disinfect water mains in a maximum length per day of 2,000 feet. 

B. General: 
1. Provide a superintendent experienced in the required procedures for disinfecting with 

chlorine. 
2. Obtain Owner's permission 48 hours prior to filling, flushing, and chlorinating of the water 

mains. Owner shall operate valves connected to the existing water system. 
3. Do not allow highly chlorinated water into the existing distribution system. 
4. A reducing agent shall be applied to the water to neutralize the residual chlorine. Federal, 

state, or local environmental regulations may require special provisions or permits prior 
to disposal of highly chlorinated water. 

5. Perform disinfection and testing in presence of Engineer. 

C. Connection to Existing System: Notify Owner 48 hours prior to making connections to the 
existing system. Thoroughly clean the existing water main exterior prior to the installation of 
tapping sleeves and corporation stops. Lightly dust with calcium hypochlorite powder the 
water main exterior and the interior surface of the tapping sleeve, and corporation stops. 

D. After satisfactory flushing of the main, disinfect by the injection of a chlorine solution. Induce 
chlorine in sufficient quantity to maintain a chlorine residual of at least 50 ppm throughout the 
system to be tested. Maintain the chlorine solution in the system for at least 24 hours. 

E. Valves and Fire Hydrants: Open and close valves on the mains being disinfected a minimum 
of three times during the chlorine contact period and a minimum of three times during 
flushing. Fire hydrants and other appurtenances should receive special attention to insure 
proper disinfection. 

F. For Cut-In Construction: Use the following procedures for disinfecting of the new installation 
and the existing main at the cut-in point in accordance with AWWA C651, Section 9: 

 
1. Apply liberal quantities of hypochlorite, in the form of tablets, to the open trench. 
2. Interior of new pipe and fittings and the ends of the existing mains shall be swabbed or 

sprayed with a one percent hypochlorite solution before installation. 
3. Install a 2-inch tap downstream of the work area. Tap shall be used for blowing off the 

main, or use the next fire hydrant downstream of the work area for blowing off the main. 
4. Install a 2-inch tap just upstream of the new installation. Control Water from the existing 

system so as to flow slowly into the work area during the application of chlorine. After 



Alt.Delivery Sidewalk Project  ES 2026-06 
 

11000-16 

the line is thoroughly flushed, add chlorine solution at a concentration of 100 ppm by the 
continuous feed method and hold in the main for one (1) hour. 
 

G. Prior to flushing, the free chlorine residual shall be a minimum of 10 ppm. Flushing of the 
lines shall not proceed until the lines contain the normal chlorine residual of the system. 
1. Dechlorination:  No discharge or heavily chlorinated water into a storm sewer or stream 

will be permitted unless the discharge is first treated by a neutralizing chemical applied 
to the water to be wasted to neutralize thoroughly the residual chlorine.  A declorinating 
device is required.  Disposal of chlorinated water shall meet the applicable sections of 
AWWA C651, and the NC NPDES General Permit NCG03000 or more current general 
permit if effective at the time of construction. 
 

H. Test in the field for free chlorine residual: 
1. Sample location shall be the same as required for the bacteriological test samples. 
2. Immediately after injection of the chlorine solution. Sample shall have a chlorine residual 

as specified. 
3. Prior to flushing of the highly chlorinated water from the potable water system and a 

minimum of 24-hours after the initial injection of the chlorine. Sample shall have a 
minimum chlorine residual as specified. 
 

3.14 BACTERIOLOGICAL TESTING 

A. Coordinate sampling and testing with the Owner.  Follow procedure as outlined in the Public 
Utilities Handbook and below. 

B. Required location for obtaining water samples: 
1. Between Main Line valves 
2. End of each main. 
3. A minimum of one from each branch. 
4. Mains at cut-in locations: Each side of work area. Time between samples to be 

determined by Engineer in field. 

C. Notify the City of Raleigh Public Utilities Department when the system is ready to sample.  
The Public Utilities Department will take water samples at each specified location for the 
bacteriological and turbidity testing.  

D. Recommended additional samples. During the required sampling of water from the new 
system, it is recommended that samples be taken from the existing potable water source to 
determine if coliforms are present. 

E. Care in sampling. No hose or fire hydrant shall be used for the collection of samples. Take 
samples from an approved sample tap consisting of a corporation stop installed in the main 
with a copper tube gooseneck assembly. Operation shall be such as to ensure that the 
sample collected is actually from water that has been in the new system.  Copper tube 
gooseneck assembly shall be removed and sample tap corporation stop shut off upon 
completion of testing bacteriological testing is requirements. 

F. Samples will be tested by the Owner for turbidity in accordance with the Public Utilities 
Handbook.  If it passes then the bacteriological test will be performed by Public Utilities. 

G. Test samples for the presence of coliform organisms in accordance with the latest edition of 
Standard Methods for the Examination of Water and Wastewater. Testing method used shall 
be the multiple-tube fermentation technique, the membrane-filter technique, or 
presence/absence. 
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H. Test for odor. The water in the new system should also be tested to assure that no offensive 
odor exists due to chlorine reactions or excess chlorine residual. 

I. If samples show the presence of coliform, procedure 1 or 2 described below shall be followed, 
with the approval of the Owner, before placing the unit or facility in service.  
1. Take repeat samples at least 24 hours apart until consecutive samples do not show the 

presence of coliform. 
2. Again subject the system to chlorination and sampling as described in this section. 

J. If samples are free of coliform, and with the approval of the Owner, the potable water system 
may be placed in service. 

K. Contamination: If, in the opinion of the Engineer, possible contaminants have entered the 
existing water system, or water samples show the water in the existing system to be unsafe 
on completion of the work, the existing water system shall be disinfected as specified herein 
and shall include all contaminated components. Disinfection of the existing system shall be 
coordinated with the Owner. 

 

3.14 VALVE OPERATION 

A. Prior to final acceptance provide competent personnel to operate each valve in presence 
of Owner and Engineer. Verify that valves are left in the open position. 

 

END OF SECTION 
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	11000
	11500 RECLAIMED WATER DISTRIBUTION
	1. Normal Conditions
	Water mains shall be at least 10 feet horizontally from any water reclamation main, sanitary sewer, or sewer manhole; the distance shall be measured on edge.
	2. Unusual Conditions
	When local conditions prevent a horizontal separation of 10 feet, a water main may be closer to a water reclamation main, manhole or sanitary sewer provided that:
	a. The bottom (invert) of the water main is at least 18 inches above the top (crown) of the water reclamation main or sewer.

	12000 SANITARY SEWER
	13000 TUNNELING, BORING, AND JACKING
	14000 TRAFFIC CONTROL
	15000 PAVEMENT MARKINGS
	16000 SEDIMENTATION AND EROSION CONTROL
	17000 TEMPORARY AND PERMANENT GRASSES
	PART 1 -  GENERAL
	1.01 DEFINITIONS
	A. Finish Grade:  Elevation of finished surface of planting soil.
	B. Manufactured Soil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	C. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	D. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of a fill or backfill immediately beneath planting soil.
	E. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	F. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site. In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surfaces oil can be subsoil.

	1.02 SUBMITTALS
	A. Product Data:  For each type of product indicated, including planting soil.
	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name and percentage by weight of each species and variety, and percentage of purity, germination, inert matter, noxious weeds by name & % per pound and weed seed.  Include the year of production and date of packaging.
	C. Product Certificates:  For soil amendments and fertilizers, signed by product manufacturer.
	D. Qualification Data:  For landscape Installer. Include key personnel background and list of similar projects, minimum 3 projects completed and 5 years of experience in turf installation by Installer demonstrating Installer’s capabilities and experience. Include project names, addresses, and year completed, and include names and addresses of owners’ contact persons.
	E. Material Test Reports:  For existing surface soil and imported or manufactured topsoil.

	1.03 DELIVERY, STORAGE, AND HANDLING
	A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in Turfgrass Producers International's "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in its "Guideline Specifications to Turfgrass Sodding." or other approved professional organization such as North Carolina State University’s Turf Files or Clemson University. Deliver sod in time for planting within 24 hours of harvesting. Protect sod from breakage and drying.
	C. Bulk Materials:

	1.04 PLANTING TIMES AND RESTRICTIONS
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with maintenance periods to provide required maintenance from date of Substantial Completion. Variation in schedule shall be pre-approved by Owner.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit.


	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species:  Seed of grass species as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5 percent weed:

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified complying with TPI's "Specifications for Turfgrass Sod Materials" in its "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous growth and development when planted.
	B. Turfgrass Species:  Sod of grass species as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5 percent weed seed.
	1. Tifway 419, Tifton 10, Centipedegrass, Zoysiagrass or Turf Type Tall Fescue

	2.03 PLANTING SOILS
	A. Planting soil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 20 percent organic material content; free of stones 1/2 inch or larger in any dimension and other extraneous materials harmful to plant growth.

	2.04 FERTILIZER
	A. Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 20 percent phosphoric acid.
	B. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following composition:
	C. Slow-Release Fertilizer:  Granular or pelletized fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	D. Other Organic Fertilizer:  Contractor is encouraged to utilize other organic fertilizer with a lower nitrogen value, such as worm castings, sewage sludge. Contractor shall submit product information for Architect’s approval prior to application.

	2.05 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings; and as follows:
	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-growth or germination inhibitors; with maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or germination inhibitors.


	PART 3 -  INSTALLATION
	3.01 EXAMINATION
	A. Examine areas to receive turf and grass for compliance with requirements and other conditions affecting performance.  Grade strictly according to the proposed grading plan. Proceed with installation only after Owner approves the subgrade and unsatisfactory conditions have been corrected.

	3.02 SITE PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF/SEEDBED PREPARATION
	Mixture
	E. Limit turf subgrade preparation to areas to be planted.

	3.04 ESTABLISHMENT OF TEMPORARY AND PERMANENT NON-LAWN AREAS
	3.05 ESTABLISHMENT OF PERMANENT LAWN AREAS
	3.06 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.

	3.07 TURF RENOVATION
	A. Renovate existing turf damaged by Contractor's operations, such as storage of materials or equipment and movement of vehicles.
	B. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in soil.
	C. Remove topsoil containing foreign materials resulting from Contractor's operations, including oil drippings, fuel spills, stone, gravel, and other construction materials, and replace with new topsoil.
	D. Mow, dethatch, core aerate, and rake existing turf.
	E. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	F. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	G. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches.
	H. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches of existing soil.  Provide new planting soil to fill low spots and meet finish grades.
	I. Apply seed and protect with straw mulch as required for new turf.
	J. Water newly planted areas and keep moist until new turf is established.



	18000 TRAFFIC SIGNALS
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	21000 APPENDIX
	329300 Exterior Plants 
	(Revised 02-03-23)
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The scope of work includes all labor, materials, appliances, tools, equipment, facilities, transportation and services necessary for, and incidental to performing all operations in connection with furnishing, delivery, and installation of plant (also known as "landscaping”) complete as shown on the drawings and as specified herein.
	B. This Section consists of all planting Work and related items as indicated on the Drawings and/or as specified herein, and includes, but is not limited to, the following :

	1.3 RELATED DOCUMENTS AND REFERENCES
	A. Drawings and general provisions of contract including general and supplementary conditions and Division I specifications apply to work of this section.
	B. Related Specification Sections
	C. References: The following specifications and standards of the organizations and documents listed in this paragraph form a part of the specification to the extent required by the references thereto. In the event that the requirements of the following referenced standards and specification conflict with this specification section the requirements of this specification shall prevail. In the event that the requirements of any of the following referenced standards and specifications conflict with each other the more stringent requirement shall prevail or as determined by the Owners Representative.

	1.4 DEFINITIONS
	A. All terms in this specification shall be as defined in the “Glossary of Arboricultural Terms” or as modified below.
	B. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they are grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of tree or shrub required; wrapped, tied, rigidly supported, and drum-laced as recommended by ANSI Z60.1.
	C. Container-Grown Stock:  Healthy, vigorous, well-rooted exterior plants grown in a container with well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ball shape and protect root mass during shipping and be sized according to ANSI Z60.1 for kind, type, and size of exterior plant required.
	D. Finish Grade:  Elevation of finished surface of planting soil.
	E. Healthy: Plants that are growing in a condition that expresses leaf size, crown density, color; and with annual growth rates typical of the species and cultivar’s horticultural description, adjusted for the planting site soil, drainage and weather conditions.
	F. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	G. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	H. Reasonable and reasonably: When used in this specification relative to plant quality, it is intended to mean that the conditions cited will not affect the establishment or long term stability, health or growth of the plant. This specification recognizes that it is not possible to produce plants free of all defects, but that some accepted industry protocols and standards result in plants unacceptable to this project.
	When reasonable or reasonably is used in relation to other issues such as weeds, diseased, insects, it shall mean at levels low enough that no treatment would be required when applying recognized Integrated Plant Management practices.
	This specification recognizes that some decisions cannot be totally based on measured findings and that professional judgment is required. In cases of differing opinion, the Owner’s Representative’s expert shall determine when conditions are judged as reasonable
	I. Root ball: The mass of roots including any soil or substrate that is shipped with the tree within the root ball package.
	J. Root ball package. The material that surrounds the root ball during shipping. The root package may include the material in which the plant was grown, or new packaging placed around the root ball for shipping.
	K. Root Flare: Also called “trunk flare”. The area at the base of the plant’s stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk. Root flare shall be set at or slightly above grade.
	L. Shrub: Woody plants with mature height approximately less than 15 feet.
	M. Stem: The trunk of the tree.
	N. Stem girdling root: Any root more than ¼ inch diameter currently touching the trunk, or with the potential to touch the trunk, above the root collar approximately tangent to the trunk circumference or circling the trunk. Roots shall be considered as Stem Girdling that have, or are likely to have in the future, root to trunk bark contact.
	O. Structural root: One of the largest roots emerging from the root collar.
	P. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of a fill or backfill, before placing planting soil.
	Q. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	R. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site. In undisturbed areas, the surface soil is typically topsoil.  In disturbed areas such as urban environments, the surface soil can be subsoil.
	S. Tree: Single and multi-stemmed plants with mature height approximately greater than 15 feet.

	1.5 SUBMITTALS
	A. Product Data and Testing
	B. Nursery Sources: Submit a list of all nurseries that will supply plants, along with a list of the plants they will provide and the location of the nursery. Plants shall have been grown within the cold hardiness zone for the project site.
	C. Trees and Shrubs: Provide digital photos from the nursery with height identified (where applicable for trees) for review by Owner prior to digging. All trees and shrubs shall be reviewed, approved and tagged by Owner prior to arrival on site, either at place of purchase, nursery or holding yard.
	D. Mulch: 1 pound sample of each mulch to be used.  Submit in sealed plastic bags labeled with source of mulch. Sample shall be typical of the lot of materials to be delivered and installed on the site; provided an accurate representation of color, texture, and makeup of the material.
	E. Qualification Data:

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer shall be a licensed Landscape Contractor. Only a landscape Contractor as defined by the General Statutes of North Carolina and licensed in North Carolina shall be permitted to perform this work. A copy of the Landscape Contractor’s License or License Number shall be presented to the Owner’s representative at the time the contract is executed.
	B. Planting Soil Testing Laboratory Qualifications:  A public extension service agency or a certified private testing laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be performed.
	C. All exterior plants shall comply with applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock."
	D. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 6 inches above ground for trees up to 4-inch caliper size, and 12 inches above ground for larger sizes.  Measure main body of tree or shrub for height and spread; do not measure branches or roots tip-to-tip.
	E. Observation and Rejection:  Owner shall observe trees and shrubs at place of purchase, nursery holding yard, or at site before planting for compliance with requirements for genus, species, variety, size, and quality.  Owner retains right to observe trees and shrubs further for size and condition of balls and root systems, insects, injuries, and latent defects and to reject unsatisfactory or defective material at any time during progress of work.  Remove rejected trees or shrubs immediately from Project site.
	F. Substitutions:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	C. Do not prune trees and shrubs before delivery, except as approved by Owner.  Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape.  Provide protective covering of exterior plants during delivery.  Do not drop exterior plants during delivery.
	D. Handle planting stock by root ball. Heavier material shall be handled with straps on the root ball and appropriate equipment such as a small skid steer loader.
	E. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	F. Deliver exterior plants after preparations for planting have been completed and install immediately.  If planting is delayed more than six hours after delivery, set exterior plants in their appropriate aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep roots moist.

	1.8 COORDINATION
	A. Pre-Installation Conference: Arrange a pre-installation conference with the Owner two (2) weeks prior to the initiation of any planting activities.  Submit installation schedule in accordance with Planting Schedule requirements.
	B. Planting Restrictions:
	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit.
	D. Coordination with Lawns:  For all exterior plants to be installed adjacent to lawns, plant exterior plants after finish grades are established and before planting lawns unless otherwise approved to Owner.  When planting trees and shrubs after lawns, protect lawn areas and promptly repair damage caused by planting operations.

	1.9 CERTIFICATE OF ACCEPTANCE
	1.10 MAINTENANCE SERVICE
	A. Provide complete Maintenance Service by skilled employees of landscape installer. Maintain as required in Part 3. Begin maintenance immediately after plants are installed and continue until plantings are acceptably healthy and well established for not less than twelve (12) months from Substantial Completion.
	B. Following planting and anytime during the Maintenance Period, plantings that show obvious decline or loss of ten (10%) percent of healthy growth shall be inspected by a licensed Arborist or Horticulturist to determine the cause of the decline. The plant shall then be treated and if further decline or loss occurs the plant shall be removed and replaced during the maintenance period.  All plants of the same species shall also be inspected. Replacements shall conform in all respects to the specifications for new plants and shall be planted in the same manner.
	C. Following planting and anytime during the Maintenance Period, plantings that die or show obvious decline or loss of more than ten (10%) percent of healthy growth, shall be removed and replaced at once unless designated otherwise in writing by the Owner. Replacements shall conform in all respects to the specifications for new plants and shall be planted in the same manner and location.
	D. Maintenance Service:  Submit to Owner on the first day of each month a Maintenance Report Form (provided) showing weekly maintenance completed the month prior.

	1.11 WARRANTY
	A. Warrant all installed exterior plants for the warranty period indicated against defects including death and unsatisfactory growth.


	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, sizes, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1, with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, healthy, vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement.
	B. All woody trees and shrubs shall be balled and burlapped or grown in containers; bare-rooted trees or shrubs shall not be permitted.
	C. A complete list of plants, including a schedule of species, varieties, sizes, quantities and other requirements, are shown on the Drawings.  In the event that quantity discrepancies or material omissions occur between the list of plant materials on the Plant Schedule or Plant Legend and the Drawings, the higher number of plants shall govern.
	D. Furnish plants of quality, grades, and ball or container sizes complying with ANSI Z60.1 for types, sizes, and form of plants required. Plants of larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	E. Label each plant with a securely attached, waterproof tag bearing legible designation of botanical and common name. Include nomenclature for hybrid, variety, or cultivar, if applicable.
	F. All plant material shall be free of all pests, diseases, and cankers, in healthy condition, and free of mechanical damage at the time of planting.
	G. Collected and non-nursery grown plant material shall not be accepted unless approved by Owner
	H. Balled and burlapped trees and shrubs:  Burlap shall be 100% cloth burlap and must be moved with the root systems as solid units with balls of earth firmly wrapped with untreated eight (8) ounce burlap, firmly held in place by a stout cord. No poly-burlap shall be allowed on plant materials. Any use of wire cages shall be approved in writing by the Owner. Wire must not be galvanized or aluminum wire.  Any balled and burlapped trees and shrubs delivered to the site with materials other than 100% cloth burlap shall automatically be rejected and the installer shall remove them from the site within twenty-four (24) hours.
	I. The height of the trees (measured from the crown of the roots to the tip of the top branch) shall not be less than the minimum size designated.  Take caliber measurement six (6”) inches above ground level up to and including four (4”) inch caliber sizes and twelve (12”) inches above the ground for larger sizes.  The trunk of each tree shall be a single trunk growing from a single unmutilated crown of roots.  No part of the trunk shall be conspicuously crooked as compared with normal trees of the same variety.  The trunk shall be free from sunscald, frost cracks, or wounds resulting from abrasions, fire or other causes.  No pruning wounds shall be present having a diameter exceeding two inches and such wounds must show a vigorous bark on all edges.  Plants shall not be pruned prior to delivery.
	J. Shrubs shall meet the requirements for spread or height specified in the Plant Schedule.  The measurements for height shall be taken from the ground level to the average height of the shrub and not to the longest branch.  The thickness of each shrub shall correspond to the trade classification "No. 1."  Single stemmed or thin plants will not be accepted.  The side branches must be generous, well twigged, and the plant as a whole well branched to the ground.  The plants must be in a moist vigorous condition, free from dead wood, bruises, or other root or branch injuries.  Plants shall not be pruned prior to delivery.
	K. All plants shall be of size, age and/or condition listed in the Plant Schedule.  Plants shall be healthy, free of insects and diseases.  Perennials shall be container-grown...

	2.2 PLANTING SOIL MIX
	A. Planting soil:  Fertile, friable soil containing less than 5% total volume of the combination of subsoil, refuse, heavy, sticky or stiff clay, stones larger than 1/2 inches in diameter, noxious seeds, sticks, brush, litter, or any substances deleterious to plant growth. The percent (%) of the above objects shall be controlled by source selection not by screening the soil.  Planting soil shall be suitable for the support of vegetative growth.  Planting soil shall not contain weed seeds in quantities that cause noticeable weed infestations in the final planting beds. Planting soil shall meet the following physical and chemical criteria:
	B. Amend planting soil per required soil test recommendations and notify Owner of type and quantity of amendments.

	2.3 INORGANIC SOIL AMENDMENTS
	A. Inorganic soil amendments shall be used to counteract soil deficiencies as recommended by the soil analysis and as approved by the Owner.
	B. Lime for adjustment of pH:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate equivalent and as follows:
	C. Sulfur for adjustment of pH:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum 99 percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 sieve.
	D. Sand:  Clean, washed, natural or manufactured, free of toxic materials, particle size as approved by Owner.  Sand shall not be used in clay soils unless approved by Owner.
	E. Provide manufacturer’s literature and material certification that the amendment product meets the above requirements.

	2.4 ORGANIC SOIL AMENDMENTS
	A. Organic soil amendments shall be used to counteract soil deficiencies as recommended by the soil analysis and as approved by the Owner.
	B. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings.  Source material shall be yard waste trimmings blended with other plant or manure based material designed to produce Compost high in fungal material.  Compost shall be commercially prepared compost and meet US Compost Council STA/TMECC criteria.  Provide manufacturer’s literature and material certification that the amendment product meets the above requirements.
	C. Manure:  Well-rotted, unleached, stable or cattle manure not less than eight months and not more than two years old.  It shall be free from sawdust, shavings or refuse of any kind and shall not contain over twenty-five percent straw.  Manure shall be free of toxic substances, stones, sticks, soil, weed seed, and other material harmful to plant growth.

	2.5 FERTILIZER
	A. Fertilizers shall be used to counteract soil deficiencies as recommended by the soil analysis and as approved by the Owner.
	B. Commercial fertilizer shall be a product complying with North Carolina and United States fertilizer laws.  Fertilizer shall be delivered to the site in the original unopened containers, which shall bear the manufacturer's Certificate of Compliance covering analysis, which shall be furnished to the Owner.  At least 50% by weight of the nitrogen content shall be derived from organic materials. Phosphorus shall be soluble. Fertilizer shall contain not less than the percentages by weight of ingredients as needed to meet all recommendations of the soil analysis.  Fertilizers shall also contain required micro-nutrients as needed to meet all recommendations of the soil analysis.
	C. Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 20 percent phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following composition:
	E. Slow-Release Fertilizer:  Granular or pelletized fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	F. Other Organic Fertilizer:  Contractor is encouraged to utilize other organic fertilizer with a lower nitrogen value, such as worm castings, sewage sludge. Contractor shall submit product information for Owner’s approval prior to application.
	G. Provide manufacturer’s literature and material certification that the amendment product meets the above requirements.

	2.6 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of newly-installed plant material, consisting of one of the following:

	2.7 WATER
	A. The Contractor shall be responsible for furnishing his own supply of water to the site.  Any plant material injured or damaged due to the lack of water, or the use of too much water, shall be the Contractor's responsibility to correct.  Water shall be free from impurities injurious to vegetation.

	2.8 PESTICIDES AND HERBICIDES
	A. Pesticides: Shall be registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesticides. Obtain approval of use by Owner prior to use.
	B. Pre-Emergent herbicide:  Shall be used for controlling the germination of growth of weeds within planted areas at the soil level directly below the mulch layer.  Obtain approval of use by Owner prior to use.
	C. Post-Emergent Herbicide:  Shall be used for controlling weed growth that has already germinated.  Obtain approval of use by Owner prior to use.


	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Furnishing and planting of any plant material, complete, includes the digging of the holes for individual plants and local excavation required for planting beds, provisions of soil additives and screened loam for planting soil mix.  The Contractor shall furnish and plant all plant species as shown on the Drawings, as specified, and in quantities, sizes and varieties as shown on the Plant Schedule or Legend.  No substitutions in species, variety, or size shall be permitted without prior written approval from the Owner. Included in the Work shall be the labor of planting and mulching, guying and anchoring, and maintenance as specified herein.
	B. If indicated on the Drawings or by Owner, Contractor shall strictly adhere to the limits of motorized vehicular access, including allowable limits of machine excavation of plant beds.  All Work outside the limits of motorized vehicular access shall be done by hand or other approved methods as determined by the Owner.

	3.2 PREPARATION
	A. Examine areas to receive exterior plants for compliance with requirements and conditions affecting installation and performance.  Proceed with installation only after unsatisfactory conditions have been corrected.
	B. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing exterior plants from damage caused by planting operations.
	C. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Stake the location for each individual tree and all clearly mark outlines for planting areas on the ground by the Contractor for approval by the Owner before any individual plant pits or plant beds are dug.  If unknown large rock, underground obstructions, or utilities are encountered, the Owner shall be notified immediately.
	E. If planting is done after lawn preparation or installation, proper protection of lawn areas shall be provided and any damage resulting from planting operations shall be repaired immediately.

	3.3 PLANT INSTALLATION
	A. Shrub and Perennial Planting
	B. Mulching:  Apply mulch to thickness shown on the Drawings.  Extend mulch 12 inches (12”) minimum beyond edge of planting pit or planting area or as shown on Drawings.
	C. Absolutely no debris may be left on the site.  Excavated material shall be removed as directed by the Landscape Architect.  Repair any damage to site or structures to restore them to their original condition as directed by the Landscape Architect.

	3.4 WATERING
	A. All plants shall be flooded with water twice within the first twenty-four (24) hours of the time of planting.  In case of drought or late planting the leaves of all plants shall be misted with water and/or an antidessicant shall be applied.
	B. All plants for the first three (3) months shall be watered at least once each week unless sufficient rainfall has occurred.  Supplemental water shall be applied during the establishment period as frequently as 3 times per week and during periods of drought or excessive heat.
	C. Watering volumes should be based upon delivery of 1 inch of moisture per week to the plant if precipitation does not meet that amount during the active growing season defined as April 1 through November 1.  Trees shall receive a minimum of ten (10) gallons of water each week.  Shrubs, ground cover, perennials, and annuals shall receive a minimum of five gallons of water each week.
	D. At each watering the soil around each plant shall be thoroughly saturated. If requested by the Owner, the Contractor shall test soil moisture with tensiometers water gauges to ensure that plants have received sufficient moisture. If sufficient moisture is retained in the soil, as determined by the Owner, the required watering may be reduced.
	E. If an irrigation system is not available individual trees shall be watered by laying a hose at the base of the plant and allowing water to trickle for 30-60 minutes depending on seasonal conditions.  To water entire beds of plants, a soaker hose shall be used.
	F. Commercially available water bags are acceptable to ensure the root ball is soaked. All watering bags shall be removed from trees starting November 1 until April 1 of following year.
	G. Schedule watering to comply with the latest City of Raleigh Water Conservation Ordinance.

	3.5 PLANT MAINTENANCE
	A. Maintenance shall begin immediately after each plant is planted and shall continue through both Substantial Completion and the minimum twelve (12) month maintenance period as specified, herein.
	B. Maintain plantings throughout maintenance period by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations as required to establish healthy, viable plantings. Spray or treat as required to keep plants free of insects and disease.
	C. After installation and before Substantial Completion, remove nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, plantings, and Project site. Remove tree stabilization materials at the end of the maintenance period, or as approved by Owner. Nursery tags with species name shall remain until the end of the maintenance period.
	D. Mulch shall be refreshed at the end of the maintenance period.
	E. For maintenance of plantings associated with stormwater devices, refer to Owner’s Best Management Practice operation and maintenance manual.
	F. During the maintenance period, any decline in the condition of planted material shall require the Contractor to take immediate action to identify potential problems and undertake corrective measures. If required, the Contractor shall engage professional arborists and/or horticulturalists to inspect plant materials and to identify problems and recommend to the Owner corrective procedures.

	3.6 PESTICIDE AND HERBICIDE APPLICATION
	A. Apply pesticides and other chemical projects and biological control agents in accordance with the product label. Coordinate applications with owner’s operations and others in proximity to the Work.  Notify Owner before each application is performed.
	B. Pre-Emergent Herbicide:  Apply to tree, shrub and ground-cover areas in accordance with manufacturer’s written recommendations. Do not apply to seeded areas.
	C. Post-Emergent Herbicide:  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer’s written recommendations.

	3.7 CLEANUP AND PROTECTION
	A. During planting operations, keep adjacent pavements and other adjacent areas clean and work area in an orderly condition.
	B. During the course of the Project, protect exterior plantings from damage due to landscape operations, operations by other contractors and trades, and others.  Maintain protection during installation and maintenance periods.
	C. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property




