SECTION 02600 – UTILITY PIPING MATERIALS AND METHODS


PART 1 - GENERAL

1.1
RELATED SECTIONS:

Refer to Section 15050 for requirements regarding basic mechanical materials and methods.  


Refer to Section 15250 for requirements regarding piping, valves, and equipment insulation.  


Refer to Section 15400 for requirements relating to plumbing (piping materials used within structures). 

1.2
SCOPE OF SECTION:

This section contains the requirements regarding utility piping of various types of material, including fittings and accessories.  


(Division 2 items are generally considered to be located outside of buildings starting at a maximum distance of 5' outside of the building.)

1.3 IDENTIFICATION OF UNDERGROUND UTILITIES AND PIPING:

A. GENERAL:


All underground piping and utilities (both metallic and non-metallic), except lawn irrigation lines, shall have two stages of identification and/or warning by a combination of non-detectable and detectable warning tapes.


B. IDENTIFICATION TAPE (non-detectable warning tape):
The 1st stage of identification shall be a buried non-detectable warning tape.  This tape shall provide an early warning at shallow depth excavation.  The tape shall be 6" wide, and buried approximately 18" to 30" above the service pipe, but a minimum of 10" below finished grade.  It shall consist of multiple layers of polyethylene with an overall thickness of 3 to 5 mils.  It shall be installed continuous from valve box to valve box or manhole to manhole and shall terminate just outside of valve box or manhole wall.  The black colored lettering on the warning tape shall be abrasion resistant and be imprinted on a color coded background that conforms to APWA color code standards.
C. WARNING TAPE (detectable warning tape):

The 2nd stage of identification shall be a detectable warning tape.  This tape shall provide pipeline identification, be fully detectable from above grade utility locators and be able to provide a depth reference point to top of pipe.  It shall be 6" wide, installed directly on top of the pipeline and permanently secured to the pipeline at 10 ft intervals.  The tape shall consist of aluminum foil core or stainless steel tracer wires laminated between multiple layers of polyethylene tape with an overall thickness of 4 to 6 mils.  Detectable core or tracer wire "circuit" shall be continuous from valve box to valve box or manhole to manhole for complete pipeline detection and location.  Tape manufacturers' approved splice kits shall be used for long runs.  Warning tape shall terminate just inside of valve box cover or manhole ring cover and be easily accessible for "clip-on" type utility location meters.  The black colored lettering on the warning tape shall be abrasion resistant and be imprinted on a color-coded background that conforms to APWA color code standards.
D. TRACER WIRE:



All pipe including lawn irrigation lines installed underground shall have a tracer wire installed along the length of the pipe.  The wire shall be taped to the bottom of the pipe at a maximum of 10 foot intervals and not allowed to "float freely" within the backfill.  Tracer wire shall be 12 gauge minimum, copper single-conductor wire with type UF (Underground Feeder) insulation and shall be continuous along the pipeline passing through the inside of each valve box.



The Contractor must notify the Owner through the Project Manager when the installation of tracers is to be done so that the Owner may inspect.  If this is not done, the Contractor will demonstrate the operation of the tracer by locating all of the piping installed.

1.4
UTILITY STRUCTURES:
Sanitary sewer and water systems shall be constructed in accordance with Greenville Utilities Commission (GUC) design and construction standards.  Where the following standards conflict with GUC standards, the more stringent standard shall apply.


All sanitary and storm water piping will be television inspected and recorded on videotape.  The TV inspection videotape will be a clear picture with audio.  The picture will contain the number of linear feet from the center of the manhole.  The video shall be turned over to Project Manager.

A. CLEANOUTS:

Cleanouts shall be line sized up to 6” and 6” in size for pipe lines greater than 6”.  Cleanouts shall be all bronze with flush, square plug type cap, mounted 2” above adjacent finished grade.  Provide convex shaped concrete collar, a minimum of 6” perimeter between cleanout body and adjacent surface, tapered from adjacent surface up to cleanout body to keep water and debris from collecting on top. 


B.
MANHOLES AND COVERS:

1. General:  

a. All manhole openings shall be installed so as to minimize surface water intrusion through the lid and positioned not to impede mowing.  

i. In grassed areas, the opening shall be at or above surrounding grade with a continuous gradual slope down from the opening to accommodate a 72” mowing deck.

ii. In paved areas, the opening shall be 1" above the surrounding grade with a continuous gradual slope down from the opening; maximum slope is 1/3" per foot.

b. All manhole lids shall indicate “Confined Space Entry” in addition to specific utility being served.

c. Manholes shall be constructed with precast concrete units only.  Units shall be manufactured in accordance with ASTM C478, Specifications for Precast Reinforced Concrete Manhole Risers and Tops.  Concrete to be minimum 3000 psi at 28 days.  

d. Joints between precast units shall be made using manufacturer’s approved sealant.

e. Entrance neck is to be 24" maximum length eccentric style entry.  

f. Outside of manhole shall be coated with bituminous material, to prevent infiltration, prior to placing in ground.  Section joints shall be coated once placed in final position prior to backfill.  

g. Entire manhole structure shall be rated for continuous vehicle traffic loading per North Carolina Department of Transportation (NCDOT) standards.



2.
Sanitary Sewer:

a. Sanitary sewer shall be gravity collection type.  Lift stations shall not be used. Septic Tanks shall not be constructed.
b. Smooth channels shall be made at the manhole invert to convey sewage through manholes.  These channels shall be made using grout that has been shaped and formed.  The space between the grout channel and the manhole walls shall be filled with grout that is shaped to promote drainage back into the channel.  The use of brick is allowed in constructing this grout shelf, but is not allowed elsewhere in manhole construction.

c. An integral ladder constructed of fiberglass shall be installed.

d. Maximum spacing between manholes shall be 125 feet.

e. Specify "drop" manhole if inlet invert is more than 2' above manhole invert.  Drops for drop manholes shall drop on the outside of the manhole.  Pour the outside pipe in concrete.  Drop pipes inside of manhole are not permitted.

f. Provide 24" diameter lids permanently marked "SANITARY”.

g. Acceptable products are: Vulcan V-1384 frames and covers.

h. Install piping beginning at low point of systems, true to grades and alignment indicated with unbroken continuity of invert.

i. Place bell ends of pipe upstream.

j. Install gaskets, seals, and couplings in accordance with manufacturer’s recommendations for use of lubricants, cements, and other installation requirements.

k. Use manholes for all changes in direction, for line sizes greater than 4”.  For 4” lines and smaller, use fittings for turns and provide clean-outs at turns 45 degrees and greater.  
l. Uses of Grease Traps are mandated in accordance with the local and state ordinances and the Universities Wastewater Collection Permit.   


3.
Storm Sewer:




a. An integral ladder constructed of fiberglass shall be installed.

b. Maximum spacing between manholes shall be 250 feet.

c. Provide 24" diameter lids permanently marked "STORM".  

d. Acceptable products are: Vulcan V-1384 frames and covers.

e. Install piping beginning at the low point of the system, true to grade and alignment indicated with unbroken continuity of invert.

f. Place pipe bell ends facing up stream.

g. Install gaskets, seals, sleeves, and couplings in accordance with manufacturer’s recommendations for use of lubricants, cements, and other installation requirements.

h. Use manholes or catch basins for change of direction.

i. Clean interior of pipe and structures of dirt and other material as work progresses.

j. Plug ends of pipe of uncompleted work at the end of the day for non-active lines.  

k. Storm systems shall not be designed to hold water in the pipes; the intent is to not breed mosquitoes.

l. Stormwater inlet grates shall be ADA compliant and bicycle-safe. "Bicycle-safe" means that bicyclists can ride "smoothly" and safely over the grates when traveling across the grates from any direction at attainable speeds.  Grates where bicycle tires "drop in" or "get stuck" are not considered safe.  (Please note that grates typically approved elsewhere may not be considered bicycle-safe and may require modification prior to installation.) 

m. Build up bottoms of catch basins to pipe inverts to create a natural flushing action during storm events. 

n. Curb inlets shall be concrete.  Do not place on the radius of curves such as on the corners at intersections. 



4.
Chilled Water:

a. Minimum inside size shall be 6' x 6' x 6', with at least 2' clearance between pipe/valves and parallel wall.

b. Manholes shall have a 12" x 12" x 12" sump located beside the ladder.

c. Lid size shall allow removal and replacement of all equipment.  Minimum lid size shall be 24" diameter.  Lid shall read "Chilled Water".

d. An integral ladder constructed of fiberglass shall be installed.

e. Vents (1/2”) and drains (1” minimum) shall be located on each side of the valves in manholes.



5.
Steam and Condensate System:

a. Manholes shall be minimum size of 8' x 8' x 8'.

b. Maximum spacing between manholes shall be 150 feet.

c. Manholes shall have a 12" x 12" x 12" sump pit directly below one manhole entrance.

d. Manhole lids shall be a minimum of 30” diameter, large enough to service, remove, or install equipment and arranged to restrict entry of surface water.  Lids shall read "Steam".

e. Manholes shall have two exits strategically placed to provide free access, each with a galvanized ladder securely attached.

1.5
PIPE AND FITTINGS:
Sanitary sewer and water systems shall be constructed in accordance with Greenville Utilities Commission (GUC) design and construction standards.  Where the following standards conflict with GUC standards, the more stringent standard shall apply.


A.
CAST IRON PIPE:



Cast iron pipe shall be wrapped in a plastic approved for underground applications.


B.
CONCRETE PIPE:



Concrete pipe shall be steel reinforced with “Ram-Neck” seals.


C.
CORRUGATED METAL PIPE:



Corrugated metal pipe shall be aluminum.


D.
DUCTILE IRON PIPE:



Ductile iron pipe shall be wrapped in a plastic approved for underground applications.  Tie-rods, nuts, and other fastening hardware shall be 304 stainless steel.


E.
PLASTIC PIPE:



Plastic pipe shall be C-900 type for fire service.


F.
STEEL PIPE:



Steel pipe shall not be used underground.

G. VITRIFIED CLAY PIPE:

Vitrified clay pipe shall not be used.

1.6
VALVES AND COCKS:
Sanitary sewer and water systems shall be constructed in accordance with Greenville Utilities Commission (GUC) design and construction standards.  Where the following standards conflict with GUC standards, the more stringent standard shall apply.


A.
POTABLE WATER SYSTEM VALVES:



1.
On pipe 3" and larger, specify valves with epoxy coated cast iron body, flanged ends, resilient wedge, non-rising stem with square operating nut and O-ring seal, 200 psi rated.



2.
Acceptable Manufacturers:  Mueller, Clow, or equal.


B.
VALVE BOXES:



On potable water and both storm and sanitary sewerage (where applicable), valve boxes shall be cast iron.  Surround with steel reinforced concrete pad with chamfered edges. Lid shall be marked "WATER", "STORM", or "SANITARY SEWER", as appropriate.

1.7
BACKFLOW PREVENTION:

The following requirements relating to backflow prevention devices apply to the GUC’s potable water systems. These BFPs are requirements of GUC. For interior BFPs, see Division 15. 

A. GENERAL:

1. Provision Requirement:  To prevent the risk of contaminants being introduced into GUC’s water system, backflow prevention devices where University systems tie into GUC’s water system.  

2. Design Guidelines: 

a. Pipe, fittings, and devices shall comply with American Water Works Association applicable design manual.  

b. For building potable water systems two BFPs, installed in parallel, shall be provided.  The size of each of these two BFPs shall be line size and identical.  

c. Exterior above ground BFPs will be protected by an insulated, heated enclosure. Coordinate electrical service requirements with Electrical Designer.Enclosure for the Main Campus will be aluminum with factory finish color matching ICI COLOR Architectural Bronze.
i. Enclosure for the Health Sciences Campus will be fiberglass with a factory finish color matching Sherwin Williams  Piedmont Green {B54 T 104}.
3. Required Type of Device:  Use reduced pressure principle type backflow preventers only.
4. Location of Device:  


BFPs shall be located per GUC’s requirements.
5. Test Cocks:  All BFPs shall have test cocks.

B. EXECUTION:

1. Method of installation shall be designed to minimize flow restriction.

2. Service Clearances:  Insulated enclosures shall be configured to facilitate maintenance access. 
C. CERTIFICATION:

All backflow preventers shall be tested and certified per Greenville Utilities Commission standards before a system is accepted. Test results and certification shall be forwarded to the Project Manager and included in the O&M Manuals within 20 days.  


1.8
HYDRANTS:
Hydrants shall be in accordance with Greenville Fire Department (GFD) standards.  Where the following standards conflict with GFD standards, the more stringent standard shall apply.  Plans shall be reviewed and approved by GFD.


A.
GENERAL:

1. Place fire hydrants upstream of the utility meter except where it is not feasible due to code requirements, or the desire of the University to limit further easements into portions of the campus (i.e. greenway, mall, etc.) Deviations shall be coordinated and approved by ECU.
2. All hydrants shall be a dry-barrel, breakaway type with 5¼-inch seats, meeting AWWA C502 standards for dry-barrel hydrants.  
3. Hydrants shall have two 2½-inch nozzle connections and one 4½-inch nozzle connection.  These nozzle connections shall have threads to match those required by GFD.  The nozzle section of the hydrant shall be able to rotate 360( during field installation. 

4. The rated water working pressure for all hydrants shall be 200 psi and tested to 400 psi by an independent laboratory testing agency.

5. The main valve closure shall be compression type.  The hydrant shall be a breakaway type so main valve shall remain closed if hydrant is damaged by a vehicle.  

6. The main valve opening shall not be less than 5¼ inches.  The internal working parts shall be removable through the top of the hydrant.  The seat and sub-seat shall be made of bronze.

7. The drainage system of the hydrant shall be activated by the main stem and shut-off by direct compression closure.
8. A gate valve shall be installed in the line feeding the hydrant, as close as possible to the hydrant. 


B.
INSTALLATION HEIGHT:



Centerline of pumper nozzle shall be a minimum of 18" and a maximum of 22" above grade.


C.
ACCEPTABLE MANUFACTURERS:  



American Darling, Mueller, or equal.


D.
CLEARANCES:  



No obstructions within a 6' radius; and no building within 10'.


E.
OPERATION:



Contractor shall not operate fire hydrants without proper fire hydrant tools.  The use of pipe wrenches, monkey wrenches, or any other device not made for fire hydrant use is prohibited.
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