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SECTION 268311 - FIRE ALARM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division-1 Specification sections, apply to work of this section. 

1.2 SCOPE 

A. This section of the specifications includes the furnishing, installation, and connection of the 

microprocessor controlled, addressable/intelligent reporting fire alarm equipment required to 

form a complete coordinated system ready for operation. It shall include, but not be limited to, 

control panels, alarm initiating devices, alarm notification appliances, auxiliary control devices, 

annunciators, power supplies, and wiring as shown on the Drawings and specified herein.

1.3 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of fire alarm systems of 

types, sizes, and electrical characteristics required, and whose products are Listed and Labeled. 

All products, including initiating devices and notification appliances, shall be as produced or 

supplied by the same manufacturer as the fire alarm control panel.  Products of firms that do not 

maintain factory authorized service organization and spare parts stock are not acceptable for use 

on this project. 

B. Installer Qualifications:  An experienced Installer who is an authorized representative of the 

SNAC manufacturer for both installations and maintenance of all equipment required for this 

Project.  The Installer technicians shall be individually certified NICET Level 2 and by the 

manufacturer of the equipment and trained and certified on the specific model being installed.  

Installer shall have at least one technician on staff certified NICET Level 3.  Certification shall 

be current to latest release and must have occurred in the most recent 24 months.  All connections 

to the SNAC and the systems programming shall be completed only by Installer technicians 

compliant with qualifications.  Copies of certifications shall be submitted with shop drawings.

C. Codes and Standards: 

1. NFPA Compliance: Comply with applicable requirements of NFPA-72, National Fire 

Alarm Code. 

2. NEC Compliance: Comply with applicable requirements of NFPA-70, National Electrical 

Code (NEC) standards pertaining to fire alarm systems. 

3. Testing Laboratory Compliance: Comply with provisions of NRTL safety standards 

pertaining to fire alarm systems. Provide products and components which are Listed and 

Labeled. 

4. FM Compliance: Provide fire alarm systems and accessories which are FM approved.
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5. State Building Code Compliance:  Comply with applicable requirements of North Carolina 

State Building Code.

6. Fire Marshall Compliance: Provide fire alarm systems and accessories which are Fire 

Marshall approved. 

7. Comply with Authority Having Jurisdiction.

1.4 DEFINITIONS

A. EMT: Electrical Metallic Tubing.

B. FACP: Fire Alarm Control Panel. FACU Fire Alarm Control Unit. 

C. HLI: High Line Interface.

D. NICET: National Institute for Certification in Engineering Technologies.

E. PC: Personal Computer.

F. RAIL: Remote Alarm Indicating Light with test switch.

G. NRTL: Nationally Recognized Testing Laboratory

H. Network: Communications between FACP / FACU.

I. Installer: The company on site responsible for physically programming / wiring and certifying the 

equipment and operation of the system.

J. SNAC: Supplementary Notification Appliance Circuit Panel

K. Signaling Line Circuits may have one or more loops that are isolated from each other 

1.5 SUBMITTALS - GENERAL 

A. Submittals shall demonstrate compliance with technical requirements by reference to each 

subsection of this specification. Where a submitted item does not comply fully with each and 

every requirement of the specifications, the submittal shall clearly indicate such deviations. 

Identification requirements for non-complying features of items are very specific. 

1. Installer Certifications:  Copies of manufacturer signed certifications and NICET 

certifications as required above.

2. Product Data: Submit Manufacturer's technical product data, including specifications and 

installation instructions, for each type of fire alarm system equipment. 

3. Battery Sizing Calculations.  Also submit voltage drop and current draw calculations for 

control panel and NAC panels.

4. Shop Drawings: Submit (2) full size sets of shop drawings showing equipment, device 

locations, and connecting wiring of entire fire alarm system depicted on scaled architectural 

floor plans with Installer�s border sheet. Include wiring and riser diagrams and battery 

calculations and input/output matrix. Provide distance and proposed route for each 

notification appliance circuit.  Devices shall include proposed address label.  Electronic 

copy of architectural floor plans will be provided by Engineer in format compatible with 
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most recent release of AutoCAD upon request.  Copies of Project Construction Documents 

or details there from may NOT be a part of the shop drawing submittal. 

5. Authority Having Jurisdiction Submittal:  Submit (1) one copy of Product Data and Shop 

Drawings as specified above to Authority Having Jurisdiction.  Engineers shall review and 

approve shop drawings in North Carolina.  Resubmit if required to make clarifications or 

revisions to obtain approval.

6. Maintenance Data: Submit maintenance data and parts lists for each type of fire alarm 

equipment installed, including furnished specialties and accessories. Include this data, 

product data, and shop drawings in maintenance manual. 

7. As-Builts:  Submit (3) three full size sets of scaled architectural floor plans depicting final 

device and equipment locations, all circuiting, and pathway and terminal cabinet locations.  

Include wiring and riser diagrams with battery calculations based off of installation.  Also 

submit (3) copies of Product Data, Installation Instructions, Device Address List, System 

Matrix, System Status and Programming Report and all other pertinent information 

specified elsewhere within document.

8. Test Reports:  Submit a letter and a copy of the test report indicating proper functioning of 

the system and conformance to the requirements of the Contact Documents, and the 

electrical final inspection certificate.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, the manufacturers offering products 

that may be incorporated into the Work must be NRTL listed for use with the existing Notifier 

NFS2-640(e) system and its field devices. 

2.2 SUPPLEMENTARY NOTIFICATION APPLIANCE CIRCUIT PANEL

A. Batteries shall be completely maintenance free, shall not require liquids, fluid level checks or 

refilling, and shall not be capable of producing spills and/or leaks. Batteries shall be sealed gel-

cell type with expected life of 10 years. Battery voltage shall be as required by the SNAC and 

related equipment. For North Carolina State Construction Office projects, batteries shall have 

enough capacity to power the fire alarm system for not less than 60 hours of standby is required. 

Required alarm notification time is 5 minutes for non-voice systems. Battery cabinet shall be 

twice the size of the batteries it will contain. NAC circuits shall not exceed 75% of maximum 

current load allowed.

B. Panel should be mounted in an accessible location. Panel will be labeled with source 120 VAC 

location, panel board identification and circuit number.

C. Appliance Circuit booster power supplies must be individually monitored by the SNAC and 

protected by a smoke detector per NFPA 72. They shall not be located above a ceiling, or in non- 

conditioned space. A 24 VDC power circuit serving addressable control relays must also be 

monitored for integrity. All fire alarm power supplies shall have 120-volts surge suppressors.

2.3 ALARM APPLIANCES 
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A. Strobe Lights shall be located as shown on the Drawings. Strobe lights indicated for use at exterior 

of the building shall be mounted at the indicated elevation and listed for use in wet locations. 

Strobe lights shall have the following specifications: 

1. Voltage: Strobe lights shall operate on 24 VDC nominal.

2. Programming: Strobes shall field programmable without the use of special tools to provide 

15/75, 30, 75, and 110 Candela output.  

3. Maximum pulse duration: 2/10ths of one second. 

4. Mounting: Provide flush mounting devices suitable for mounting in a standard single gang 

device box unless otherwise indicated on the Drawings. Mount devices at heights indicated 

on plans or 6"  Below Finished Ceiling (BFC), whichever is lower. 

5. Strobe intensity and flash rate: Must meet minimum requirements of UL 1971. Provide 

strobe lights with specific intensity Candela (Cd) rating if such is indicated adjacent to the 

device symbol on the Drawings.

6. Strobes shall be synchronized 

B. Audible/Visual Combination Devices shall be located as shown on the Drawings and shall comply 

with all applicable requirements for both Programmable Electronic Sounders and Strobe Lights. 

Mount devices at heights indicated on plans or 6"  Below Finished Ceiling (BFC), whichever is 

lower.

2.4 INITIATING DEVICES

A. Addressable Devices - General: Unless otherwise indicated on the Drawings all initiating devices 

shall be individually addressable. Addressable devices shall comply with the following 

requirements: 

1. Address Setting: Addressable devices shall provide an address-setting means that use 

rotary decimal switches configured to provide decade (numbered 1 to 10) type addresses. 

2. Connections: Addressable devices shall be connected to a Signaling Line Circuit  (SLC) 

with two (2) wires. Signaling Line Circuits shall originate as indicated on the Riser 

Diagram shown in the Drawings. 

3. Operational Indications: Addressable initiation devices shall provide dual alarm and power 

LEDs. Both LEDs shall flash under normal conditions, indicating that the device is 

operational and in regular communication with the control panel. Both LEDs shall be 

placed into steady illumination by the SNAC to indicate that an alarm condition has been 

detected. The flashing mode operation of the detector LEDs shall be optional through the 

system field program. An output connection shall also be provided in the device base to 

connect an external remote alarm LED. 

4.  Intelligent Initiation Devices: All smoke detectors shall be the "intelligent" in that smoke 

detector sensitivity shall be set through the SNAC and shall be adjustable in the field 

through the field programming of the system. Sensitivity shall be capable of being 

automatically adjusted by the SNAC on a time-of-day basis. Using software in the SNAC, 

detectors shall be capable of automatically compensating for dust accumulation and other 

slow environmental changes that may affect performance. The detectors shall be listed by 

UL as meeting the calibrated sensitivity test requirements of NFPA Standard 72, Chapter. 

5. Device mounting Base: Unless otherwise specified all detectors shall be ceiling- mount 

and shall include a separate twist-lock base with tamper proof feature. 
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6. Sounder Base: Where indicated on the Drawings, provide bases with a built-in (local) 

sounder rated at 85 dBA minimum. Configure sounder bases such that sounders are 

activated under conditions as described or otherwise indicated on the Drawings. 

7. Test Means: The detectors shall provide a test means whereby they will simulate an alarm 

condition and report that condition to the control panel. Such a test may be initiated at the 

detector itself (by activating a magnetic switch) or initiated remotely on command from 

the control panel when in the "test" condition. 

8. Device Identification: Detectors shall store an internal identifying type code that the control 

panel shall use to identify the type of device. Device identifications shall be ether PHOTO 

or THERMAL. 

B. Pull Stations: Addressable type, pull stations shall, on command from the Control Panel, send 

data to the panel representing the state of the manual switch. They shall use a key operated test-

reset lock, and shall be designed so that after actual emergency operation, they cannot be restored 

to normal use except by the use of a key. Pull stations that employ a glass break rod are not 

acceptable. 

1. Pull stations shall have a dual-action mechanism requiring two actions to initiate alarm.

2. All pull stations shall have a positive, visual indication of operation and utilize a double 

pole, double throw key type reset.

3. Construction: Pull stations shall be constructed of Lexan or other material suitable to the 

installation environment with clearly visible operating instructions provided on the cover. 

The word FIRE shall appear on the front of the stations in raised letters, 1.75 inches or 

larger. Stations shall be suitable for surface mounting or semiflush mounting as shown on 

the plans. Mount devices at heights indicated on plans.

4. Indoor Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to 

permit lifting for access to initiate an alarm.  Lifting the cover actuates an integral battery-

powered audible horn intended to discourage false-alarm operation.

C. Photoelectric Smoke Detectors: Photoelectric smoke detectors shall use the photoelectric (light-

scattering) principal to measure smoke density and shall, on command from the control panel, 

send data to the panel representing the analog level of smoke density. Unless otherwise indicated 

on the Drawings all smoke detectors shall be photoelectric type.

1. Plug-in Arrangement:  Detector and associated electronic components are mounted in a 

module that connects in a tamper-resistant manner to a fixed base with a twist-locking plug 

connection.  Terminals in the fixed base accept building wiring.

2.5 MISCELLANEOUS SYSTEM ITEMS 

1.  

B. Isolator Module: Isolator Modules shall be provided to automatically isolate wire-to- wire short 

circuits on an SLC loop. The Isolator Module shall limit the number of modules or detectors that 

may be rendered inoperative by a short circuit fault on the SLC Loop. 

1. Operation: Isolator Modules shall operate such that if a wire-to-wire short occurs, the 

Isolator module shall automatically open-circuit (disconnect) the SLC loop. When the short 

circuit condition is corrected, the Isolator Module shall automatically reconnect the isolated 

section. The Isolator Module shall not require any address-setting, and its operations shall 
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be totally automatic. It shall not be necessary to replace or reset an Isolator Module after 

its normal operation.

2. Mounting: The Isolator Module shall mount in standard 4-inch square, 2-1/8" deep 

electrical boxes. It shall provide a single LED that shall flash to indicate that the Isolator is 

operational and shall illuminate steadily to indicate that a short circuit condition has been 

detected and isolated. 

3. Isolation Modules shall be mounted at the same height as required for A/V devices.

C. Zone Map:  Zone maps shall show entire building layout with initiating devices, remote 

annunciators, and SNAC.  Room numbers shall reflect actual building signage, not architectural 

room numbers.  Zone maps shall be large enough scale to read device labels easily and clearly.  

Do not display notification appliances on zone maps.

D. TVSS:  The system shall be equipped with the following protective devices to prevent damage or 

nuisance alarms by nearby lightning strikes, stray currents, or voltage transients. The devices are 

to be provided by the fire alarm equipment supplier: 

1. On AC Input: A feed-through (not a shunt-type) branch circuit transient arrestor such as 

the EFI HWM-120, Leviton OEM-120EFI, Northern Technologies DMK-B, Transtector 

ACP100BWN3, or equivalent UL Listed device by Square-D or EIT. Install in a listed 

enclosure near the electrical panelboard and trim excess lead lengths. Wind small coil in 

the branch circuit conductor, within panelboard, downstream of the suppressor connection. 

Coil is to be about 1" diameter, 5 to 10 turns, and tie-wrapped. 

2. On DC Circuits Extending Outside Building: Adjacent to the FACU, and also near point 

of entry to outlying building, provide "pi"-type filter on each leg, consisting

of a primary arrestor, series impedance, and a fast acting secondary arrestor which calmps 

between 30 and 40 Volts. Acceptable models include Innovative Technology D2S33-2ML, 

Simplex 2081-9027 and 2081-9028, Transtector TSP8601, Ditek DTKxLVL series, Citel 

America B280-24V, and Northern Technologies DLP-42, or equivalent by Square-D or 

EIT. 

E. Wire

1. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, THHN/THWN, 

color-coded insulation.

a. Low-Voltage Circuits:  No. 18 AWG, minimum.

b. Line-Voltage Circuits:  No. 12 AWG, minimum.

2. Power-Limited Circuits:  NFPA 70, Types FPL, FPLR, or FPLP, as recommended by 

manufacturer.  Data Loop wire shall be shielded pair #18 AWG, 30 pf/ft capacitance or 

less, unless specifically prohibited by the equipment manufacturer and stated on the wiring 

submittal

PART 3 - EXECUTION 

3.1 FIRE ALARM SYSTEM INSTALLATION AND CONFIGURATION

A. Connection of all circuits shall be performed by person meeting requirements listed in Quality 

Assurance paragraph.
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1. All connections at the SNAC must be made by the Manufacturer's authorized, factory 

trained representative (rather than by the electrical contractor).

B. All equipment and components shall be installed in strict compliance with manufacturers' 

recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, 

schematics, physical equipment sizes, etc., before beginning system installation. 

1. All system components shall be attached to walls and ceiling/floor assemblies and shall be 

held firmly in place (e.g., detectors shall not be supported solely by suspended ceilings). 

Fasteners and supports shall be adequate to support the required load. Adhesives are not 

permitted to mount fire alarm system components to building surfaces or structure. 

C. Circuit Breaker serving SNAC shall be lockable and locked in the �ON� position.

D. All addressable loop controller circuits must be "Class A" and shall have a minimum of 20% 

spare addresses for future use. "T-taps" from the loop are not permitted. To minimize the impact 

of a wiring fault on the system, isolation modules must be provided as follows: 

1. For each circuit extending outside the building. 

2. Within 15 feet of the SNAC, at each end of the loop. 

3. At the Terminal Cabinet, at each end of the loop.

4. Minimal of (1) midway through the loop address scheme. Additional modules shall be 

provided after each 20 devices or control points on each addressable circuit. 

5. Isolation modules not located at the SNAC shall be mounted readily visible in unfinished 

spaces (i.e. electrical rooms, mechanical rooms, and janitorial closets) only at same height 

as audio/visual devices.

E. Manual Pull Stations shall be mounted semi-flush within recessed back boxes

F. Visible signals must be the strobe (flash discharge) type, with white or clear lens, and shall comply 

with current ADA requirements for intensity, placement, and synchronization.

G. All supervisory trouble signals shall be different and distinct from a normal system trouble and 

shall be non-silenceable. 

H. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways 

and Boxes."  Conceal raceway except in unfinished spaces and as indicated.

1. The exterior of all junction boxes containing fire alarm conductors shall be painted red; 

box interiors shall not be painted. Box covers for junction boxes containing fire alarm 

conductors shall be painted red on both sides. All painting of junction boxes and junction 

box covers shall be accomplished prior to installation of the boxes to avoid possible 

problems with overspray. 

2. Box covers shall be labeled to indicate the circuit(s) or function of the conductors contained 

therein. Labels shall be neatly applied black lettering on a clear background. Handwritten 

labels or labels made from embossed tape are not acceptable. 

3. Provide metal back boxes or plastic skirts as manufactured by fire alarm manufacture for 

devices installed in a surface mounted application. Boxes shall match device in size and 

color.   



BID SET EADDY BUILDING � DETACHED ADDITION

NC DEPT. OF AGRICULTURE AND CONSUMER SERVICES                                        SCO# 22-24471-02A 

                                 FIRE ALARM 26 83 11 - 8

I. All wiring shall be color coded in accordance with the following scheme, which shall be 

maintained throughout the system, without color change in any wire run: 

 

Signaling Circuits                                 Overall Red Sheath, Red (+) and Black (-)

Alarm Notification Circuits                  Blue (+) and Black (-)

24V System Circuits (HVAC)             Yellow (+) and Brown (-) 

J. Cable Splices:  Any and all cable splices shall be in hinged terminal cabinets only.  No splicing 

of conductors in outlet or junction boxes.  There shall be NO splices in the system other than at 

terminal blocks. "Wire nuts," crimp splices, or insulation piercing type connectors are not 

acceptable. All terminal block screws shall have pressure wire connectors of the self-lifting or 

box lug type. ��Permanent wire markers shall be used to identify all splices and terminations 

for each circuit. For splices, use markers or other means to indicate which conductors leads to the 

SNAC. 

K. Detection or alarm circuits shall not be installed in raceways containing AC power or AC control 

wiring. Within the SNAC, any 120 VAC control wiring or other circuits with an externally 

supplied AC/DC voltage above the nominal 24 VDC system power must be properly separated 

from other circuits and the enclosure must have an appropriate warning label to alert service 

personnel to the potential hazard. 

L. Provide an engraved label on SNAC and all notification appliance circuit expansion panels 

identifying its 120 VAC power source. This label shall include panelboard identification and 

circuit number and panelboard location. 

M. All wiring shall be checked for grounds, opens, and shorts, prior to termination at panels and 

installation of detector heads. The minimum resistance to ground or between any two conductors 

shall be ten megohms (10 Mõ), as verified with a megger. Provide advance notice to the Engineer 

of these tests. 

N. The system shall be electrically supervised for open or (+/-) ground fault conditions in SLC, alarm 

circuits, and control circuits. Removal of any detection device, alarm appliance, plug-in relay, 

system module, or standby battery connection shall also result in a trouble signal. Fire alarm 

signal shall override trouble signals, but any pre-alarm trouble signal shall reappear when the 

panel is reset.

O. Supervision required: The connection between individual addressable modules and their contract 

type initiating device(s) must be supervised. 

P. Spare Parts: Provide the following spare parts with the system, each individually packaged and 

labeled.  For percentage quantities round number up to the next larger whole number. 

Fuses                 (2) of each size used in the system 

Indoor Strobes                   4% of installed quantity

Spot Smoke Detectors 6% of installed quantity

Spot Smoke Detectors, Bases         2% of installed quantity

Isolation Modules 4% of installed quantity

Isolation Bases 4% of installed quantity

Manual Stations               2% of installed quantity 
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3.2 SMOKE DETECTORS 

A. Do not install detector heads until building is clean.  Provide dust covers for bases throughout 

construction.  Unless suitably protected against dust, paint, etc., detectors shall not be installed 

until the final construction clean-up has been completed. Contaminated detectors must be 

REPLACED by the Contractor at no additional cost to the Owner.

B. A spot type smoke detector shall be provided within 15� from SNAC, auxiliary panels, power 

extenders, NAC expansion panels and other control equipment.  As NAC expansion panels and 

power extenders are not shown on drawings, additional detectors not shown shall be added 

required to meet this provision.

C. When installed in a room, detectors shall be oriented so their alarm light is visible from the nearest 

door to the corridor, unless Remote Alarm Indicator Light (RAIL) equipped. 

D. Spot type smoke detectors mounted within 12 feet of a walking surface shall have their built-in 

locking device activated. ��Unless suitably protected against dust, paint, etc., detectors shall not 

be installed until the final construction clean-up has been completed. Contaminated detectors 

must be REPLACED by the Contractor at no additional cost to the Owner. 

E. Ceiling-Mounted Smoke Detectors:  Not less than 4 inches (100 mm) from a side wall to the near 

edge.  For exposed solid-joist construction, mount detectors on the bottom of joists.  On smooth 

ceilings, install not more than 30 feet (9 m) apart in any direction.

F. Wall-Mounted Smoke Detectors:  At least 4 inches (100 mm), but not more than 12 inches (300 

mm), below the ceiling.

G. Smoke Detectors near Air Registers:  Install no closer than 36 inches (1520 mm).

3.3 EXISTING FIRE ALARM CONTROL PANEL PROGRAMMING

A. Programming of the existing FACP and new SNAC panel and connection of all circuits shall be 

performed by person meeting requirements listed in Quality Assurance paragraph.  

B. The complete configuration data (site-specific programming) for the system must be permanently 

stored and archived by the manufacturer or authorized distributor. A copy of this data must be 

submitted to the Engineer for transmission to the Owner when the system is commissioned. 

C. The Manufacturer or authorized distributor must maintain software version (VER) records on the 

system installed. The system software shall be upgraded free of charge if a new VER is released 

for any reason during the warranty period. For any new VER to correct problems, free upgrade 

shall apply during the entire life of the system. 

D. In addition to the system tests and certification described elsewhere, the Manufacturer or 

authorized distributor must 100% test all site-specific software functions for the system and 

provide a written test report or detailed check list. This documentation must include a system 

operation matrix showing the actual SNAC response for each initiating device input. 

3.4 SYSTEM LABELING
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A. Detectors and initiating devices:  Identification of individual detectors is required by a unique 

alphanumeric label. These device labels, which must also be shown on the shop drawings, shall 

be permanently affixed to the detector base. Device labels may not be affixed to the device head. 

Identification labels must be printed labels with black lettering on a clear background. 

Handwritten labels or labels made from embossed tape are not acceptable. 

1. Loop 1 shall be assigned to the lowest floor devices and loop number shall increase with 

floor number.  Device number starts in the same location on each floor and increase 

accordingly as circuit location increases.

B. Notification Appliances:  Notification appliances shall be clearly labeled with NAC panel and 

circuit number.  Add �EOL� designation to label where an end-of-line resistor is located in the 

junction box behind the notification appliance.

C. System Equipment:  Provide an engraved label identifying its 120 VAC power source. This label 

shall include panelboard location, identification, and circuit number.  Labels shall be provided for 

auxiliary panels, NAC panels, and power extenders.

D. Zone Map:  Provide updated framed zone map at SNAC and at all remote annunciators.  Update 

the existing FACP to include the new Storage Building zones.

E. Floor Plans with Device Numbers:  A copy of the floor plans shall be provided in the control 

panel.  A separate sheet shall be provided for each floor.  Plans shall be reduced in size from 

engineering plans in order to fit on 11x17 sheets.  All device addresses shall be clearly labeled on 

plans.  Minimum printed text size shall be 0.75/10�.  Indicate location of all cabinets, modules, 

and end of line resistors.  Plans shall be laminated and bound in book form.  Provide legend for 

symbols.  Provide holder for plan book in panel or in a locked box adjacent to panel keyed to 

match panel.  Provide label for box and book.

3.5 PHYSICAL PROTECTION

A. Manual pull-stations:  Provide indoor protective shield.  Lifting the clear plastic cover actuates 

an integral battery-powered audible horn intended to discourage false-alarm operation.

B. Visual alarm appliances:  Provide protective wire guards, manufactured specifically for strobes, 

for all stobes/visual alarm appliances located in gymnasiums, multi-purpose rooms, weight 

rooms, and other areas where appliances are subject to physical damage.  Visual alarm appliances 

located in kitchens shall be direct-spray waterproof.

3.6 CLEANING AND ADJUSTING

A. Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and 

marred finish to match original finish.  Clean unit internally using methods and materials 

recommended by manufacturer.  Replace damaged units.

PART 4 - SYSTEM TESTING & CERTIFICATION
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4.1 TESTING

A. Pretesting:  After installation, align, adjust, and balance the system and perform complete 

pretesting.  Determine, through pretesting, the compliance of the system with requirements of 

Drawings and Specifications.  Correct deficiencies observed in pretesting.  Replace 

malfunctioning or damaged items with new ones, and retest until satisfactory performance and 

conditions are achieved.  Prepare forms for systematic recording of acceptance test results.

1. Minimum System Tests:  Minimum test shall be a 100% operation test including, but not 

limited to the following-

a. Verify the absence of unwanted voltages between circuit conductors and ground.

b. Test all conductors for short circuits using an insulation-testing device.

c. With each circuit pair, short circuit at the far end of the circuit and measure the 

circuit resistance with an ohmmeter.  Record the circuit resistance of each circuit on 

record drawings.

d. Verify that the control unit is in the normal condition as detailed in the 

manufacturer's operation and maintenance manual.

e. Test initiating and indicating circuits for proper signal transmission under open 

circuit conditions.  One connection each should be opened at not less than 10 percent 

of initiating and indicating devices.  Observe proper signal transmission according 

to class of wiring used.

f. Test all initiating and indicating device for alarm operation and proper response at 

the control unit.  Test smoke detectors with actual products of combustion.

g. All circuits shall be tested for supervision.  Signal Line Circuits shall be tested for 

�Class A�.

h. All control circuits (AHU shutdown) shall be tested for proper operation on an alarm 

condition and for wire supervision.

i. Check zone map for proper location of all devices.  Verify that devices and wire are 

properly labeled.

j. Test the system for all specified functions according to the approved operation and 

maintenance manual.  Systematically initiate specified functional performance items 

at each station, including making all possible alarm and monitoring initiations and 

using all communications options.  For each item, observe related performance at all 

devices required to be affected by the item under all system sequences.  Observe 

indicating lights, displays, signal tones, and annunciator indications.  Observe all 

audible notification signals for routing, clarity, quality, freedom from noise and 

distortion, and proper volume level.

k. Test Both Primary and Secondary Power:  Verify by test that the secondary power 

system is capable of operating the system for the period and in the manner specified.

B. Report of Pretesting:  After pretesting is complete, provide a letter certifying the installation is 

complete and fully operable, including the names and titles of witnesses to preliminary tests.

C. Engineer�s Test:  After the pretest has been completed and the system is clear of trouble all test 

documentation including a printout of all custom labels and a NFPA 72 �Record of Completion� 

form shall be submitted to Engineer for approval.  At that time Engineer may, at his discretion, 

perform a 100% functional test of the fire alarm system.  The Contractor and the Manufacturer�s 

authorized representative that installed the system must be present.  Should the results of this test 

not be satisfactory, then corrections will be made and a re-test will be required at the Contractor�s 

expense.
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D. Authority Having Jurisdiction Inspection/Test:  Only after Engineer has approved the system the 

design professional will schedule the inspection.  The Contractor and the Manufacturer�s 

authorized representative must be present for test.  Provide a minimum of 10 days' notice in 

writing to the Engineer for the Authority Having Jurisdiction Inspection/Test. Contractor shall 

provide all equipment necessary to fully test the system including test smoke, ladders, radios, or 

other items required for a complete test.

E. Retesting:  Correct deficiencies indicated by tests and completely retest work affected by such 

deficiencies.  Verify by the system test that the total system meets Specifications and complies 

with applicable standards.

F. Report of Tests and Inspections:  Provide a written record of inspections, tests, and detailed test 

results in the form of a test log.  Submit log on the satisfactory completion of tests.

G. Closeout:  After successful completion of inspections and tests, the warranty period begins.  In 

the event of malfunctions or excessive nuisance alarms, the Contractor must take prompt 

corrective action.  The Owner may require a repeat of the Contractor�s 100% system test, or other 

inspections.  Continued improper performance during the warranty period shall be cause to 

require the Contractor to remove and replace the system.

4.2 TEST EQUIPMENT

A. Contractor shall provide two-way radios, ladders, smoke candles or test magnet, and any other 

materials needed to test the system.

4.3 OWNER�S TRAINING/DEMONSTRATION

A. The Manufacturer�s authorized representative shall provide training for the Owner�s designated 

employees in proper operation of the system and in all required periodic maintenance.  Scheduling 

of training must be arranged to meet the Owner�s schedule.  The instruction shall include a 

minimum of three (3) copies of a written, bound training summary, for future reference.  Basic 

operating instructions shall be framed and mounted at the SNAC.

B. Training shall cover the following topics as a minimum:

1. Preventative maintenance service techniques and schedules, including historical data 

trending of alarm and trouble records.

2. Overall system concepts, capabilities, and functions.  The Owner shall be able to add or 

delete devices to the system and to take any device out of service and return any device to 

service without need for Manufacturer's approval.

3. Explanation of all control functions, including training to program and operate the system 

software.

4. Methods and means of troubleshooting and replacement of all field wiring and devices.

5. Methods and procedures for troubleshooting the main fire alarm control panel, including 

field peripheral devices as to programming, bussing systems, internal panel and unit wiring, 

circuitry and interconnections.

6. Manuals, drawings, and technical documentation.  Actual system software used for training 

shall be provided on CD and shall be left with the Owner at the completion of training for 

the Owner�s use in the future.
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4.4 DOCUMENTATION

A. The Contractor shall provide the Engineer with three (3) copies of the following:

1. As-built floor plans with device numbers, wiring and conduit layout diagrams, including 

wire color code and/or label numbers, and showing all interconnections in the system.  

Provide on paper and in AutoCAD 2021 or later electronic media format.

2. Electronic circuit diagrams of all control panels, modules, annunciators, communications 

panels, etc.

3. Technical literature on all major parts of the system, including control panels, batteries, 

detectors, manual stations, alarm indicating appliances, power supplies, and remote alarm 

transmission means.

B. The Contractor shall provide the Owner with three (3) interconnection cables to connect the fire 

alarm system to a PC.

4.5 ON-SITE ASSISTANCE

A. Occupancy Adjustments:  When requested within one year of date of Substantial Completion, 

provide on-site assistance in adjusting sound levels, controls, and sensitivities to suit actual 

occupied conditions.  Provide up to three requested visits to Project site for this purpose.

END OF SECTION 268311
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SECTION 311000 – CLEARING & GRUBBING 
 
PART 1 - GENERAL 
 
1. 1: Scope: 
 

A. Related work specified elsewhere: 
 

(2) Earthwork 
(3) Erosion and Sediment Control 

 
B. Work included in this section:  

 
(1) Clearing with grubbing or grinding stumps, “chipping” all tree limbs and vegetation 

less than 6” diameter, removal of vegetation, trees, shrubs, roots and stumps that are 
required to be removed within the limits of work.  

(2) Protection of existing vegetation, trees and shrubs to remain.  
(3) Removal of dead and damaged limbs of trees to remain.  
(4) Installation of temporary tree protection fence. 
(5) Stockpiling of chipped materials for distribution on the site by this Contractor within 

the areas of existing trees to remain or as directed by the Owner’s Representative. 
 

1. 2: Existing Conditions: 
 
A. Site Conditions:  The Contractor shall visit the site, familiarize himself with actual 

conditions and verify existing conditions in the field.  Previous surveys may be examined 
at the Architect's office.  No extra payment will be made for errors caused by the 
Contractors failure to inspect the site and review all information.  
 

B. Acceptance:  The Contractor shall accept actual conditions at the site, and perform the 
work specified herein without any additional compensation for possible variation from 
grades and conditions depicted on the drawings, whether surface or subsurface, except as 
provided for in the Contract Documents.  
 

C. Utilities:  The Contractor shall contact NC One Call and other agencies and public utility 
companies to determine location and elevation of all public utilities on site prior to 
beginning work.  The Owner shall provide available information to assist contractors in 
locating any private utilities on the site.  
 

D. The extent of trees and/or tree mass areas to remain is indicated on the drawings and shall 
be protected by tree protection fence (See detail/notes on plan).  
 

1. 3: Protection: 
 
A. Bench Marks & Monuments:  Maintain carefully all bench marks, monuments, and other 

reference points.  If disturbed or destroyed, the Contractor shall replace to original 
condition or as directed by the Owner.  If benchmarks or monuments are found at variance 
with the drawings, the Contractor shall immediately notify the Owner's Representative and 
not proceed with layout work until receiving corrections or adjustments from the Owner.  
 

B. Protection of Existing Work to Remain:  All existing curbs, sidewalks and paving to 
remain, which are damaged in the performance of this work, shall be restored to original 
condition as directed by the Owner at no additional cost to the Owner.  
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1. 4: Disposition of Existing Utilities: 

 
A. Rules and regulations of the authority having jurisdiction shall be followed in executing all 

work.  
 

B. Active utilities shall be adequately protected from damage and removed or relocated only 
as indicated or specified.  Where active utilities are encountered, but are not indicated on 
the drawings, the Owner shall be immediately notified.  The utility shall be properly 
protected, supported or relocated as directed by the Owner.  The Contractor shall be held 
responsible for any damage to underground or overhead utilities and shall promptly repair 
and restore services at no additional cost to the Owner.  
 

C. Inactive utilities encountered during the execution of this work shall be removed, plugged 
or capped as directed by the Owner or the utility company involved.  
 

PART 2 - PRODUCTS 
 
2. 1: Fill Material: 

 
A. Fill material for holes left by removed stumps shall be filled as specified herein and in 

Section 312000.  All fill material shall be free of roots, wood, or other visible organic 
matter that might decay or rot and compromise future structural integrity of the fill.  
 

2. 2: Topsoil: 
 

A. Topsoil shall be stripped, cleaned, screened per requirements outlined in Section 312000 
and stockpiled on the site for later use. 
 

B. Temporary brush piles and stumps shall be located so as not to adversely affect site access 
or hinder other operations underway, including stripping of topsoil. 

 
C. Stump removal and grubbing shall not mix subsoil with overlying topsoil. 

 
D. Do not over excavate the topsoil, especially in areas to receive non-structural fill.  The 

Soils Testing Firm shall be present during stripping operations. 
 
2.3: Chipped Materials: 
 

A. All cleared vegetation less than 6” diameter, including cleared limbs and saplings, shall 
be chipped and stockpiled in locations on the site for re-distribution by this Contractor as 
temporary erosion control mulch and at the perimeter of areas containing existing 
vegetation and as otherwise directed by the Owner’s Representative. 
 

PART 3 - EXECUTION 
 
3. 1: Preparation: 

 
A. This Contractor will review and define the existing Trees and/or Tree Mass Areas to 

remain in the field with the Architect, Landscape Architect and Owner and flag existing 
trees for removal.  Install Tree Protection Fence where required to protect trees to remain.  
 

3. 2: No burning will be allowed on the site at any time. 
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3. 3: Protection of Existing Trees to Remain and Undisturbed Areas:  
 

A. Fencing:  Trees to remain are protected by temporary fences constructed of plastic safety 
fabric as required, to provide complete protection. Erect fences to protect feeding roots of 
trees generally located inside the drip line or perimeter of spread.  
 

B. Cutting:  Do not cut low-hanging branches on trees to be saved, unless approved by the 
Architect.  Any such branches that must be cut to eliminate obstructions shall be pruned 
by a qualified tree surgeon.  Any such cuts or any accidental injuries to the bark, trunk or 
roots shall be immediately repaired and properly trimmed and painted with a protective 
tree wound and sealing compound approved by the Architect.  
 

C. This Contractor shall not stage materials or move equipment in areas of existing trees to 
remain. 

 
3.4: Coordination of Topsoil Stripping (Refer to Section 312000): 
 

A. Where potentially soft wet surface conditions occur across the site, stripping of topsoil 
shall be performed using properly tracked equipment instead of heavy rubber tired 
machinery (scrapers, dump trucks, etc.) in order to prevent rutting and disturbance of near 
surface soils. 
 

B. Temporary brush piles and stumps shall be located so as not to adversely affect site 
access or hinder other operations underway, including stripping of topsoil. 

 
C. Stump removal and grubbing shall not mix subsoil with overlying topsoil. 
 

3. 5: "Warping" of Grades: 
 

A. Grades surrounding trees to remain shall be warped up or down, when possible, between 
existing grades in the root zone and finished grades.  Do not disturb root systems of 
existing vegetation.  Fill material in voids left by stump removal shall be as specified in 
Section 312000 - Earthwork.  
 

3. 6: Prohibited Work:  
 

A. Stripping of topsoil, cutting or filling, burning of trash or dumping of materials will not be 
permitted within the spread of branches of trees to remain unless specifically approved in 
writing by the Architect. 
 

3. 7: Drainage Management:  
 

A. During clearing and hauling operations, make every effort to maintain site drainage 
patterns compatible with erosion control measures.  Minimize construction traffic during 
wet periods.  Provide temporary drainage ditches with temporary pipe crossings as 
necessary to keep the site dry and workable. 

 
END OF SECTION 311000 
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SECTION 311010 – EROSION AND SEDIMENT CONTROL   

PART 1 - GENERAL 
 
1.1: Scope 
 

A. Related work specified elsewhere:  
 

1. Selective Site Demolition (Section 024113) 
2. Landscaping (Section 329300) 

 
B. See plans for proposed erosion control measures and additional information. The 

Contractor shall request and receive from the Engineer a copy of the approval letter 
issued by the State. No demolition, construction, or land disturbance activities shall 
begin until all applicable erosion control measures have been installed. If clearing is 
required for installation of a given measure, all other measures shall be installed first. 
The necessary land disturbance activities required for installation of the given 
measure may then proceed. All measures shall be in accordance with the North 
Carolina Department of Environment Quality (NCDEQ) NC Division of Energy, 
Mineral, and Land Resources (NCDEMLR) for compliance with state law 
(Sedimentation and Pollution Control Act of 1973, and any subsequent amendments). 

 
C. See the NC Erosion and Sediment Control (E&S) Manual and any subsequent 

amendments, for details, procedures and practices expected for compliance with 
these specifications. 

 
D. The extent of major requirements is indicated on the drawings.  This Contractor shall 

adhere to the approved sequence of construction and installation of erosion control 
measures as detailed.  The Contractor shall be responsible for monitoring the 
effectiveness of the erosion control measures, and repairing, replacing or modifying 
the control measures as required to effectively control siltation and erosion, including 
the protection of public rights-of-way and points of storm water discharge. 

 
E. No change orders or modifications to the Contract amount shall be allowed for 

relocation, readjustments, or modifications to erosion control measures required to 
contain all sediment on the site.  This Contractor shall accept full responsibility for 
the performance of containing all sediment on the site and any penalties that might be 
assessed to the Owner because of the failure of any measures shall be paid by this 
Contractor. 

 
F. Temporary grassing shall be installed on all graded areas within 15 calendar 

days of last disturbance as per the NCDEQ NCDEMLR E&S Manual, as contained 
herein, and on the drawings. 

 
G. The Contractor shall purchase and maintain a copy of the NCDEMLR E&S Manual 

for immediate reference at the job site at all times.  Refer to this manual for details, 
procedures and practices expected for compliance with these specifications. 

 
H. The Contractor shall clean out all measures a minimum of once each month and as 

necessary to remain in compliance with Regulatory Standards and perform a final 
cleaning, disposal of silt on-site, re-grade to convert to final storm water control 
measures and stabilize final finish grades per the requirements of the Contract. 
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I.        Submit samples of all erosion control products for review and approval prior to 

purchase and installation. 
 
J.      The Contractor shall inspect each erosion control device a minimum of once per 

week and    after any ½” or greater rainfall event.  Results of each inspection shall be 
signed and recorded by the inspector for each device in a loose-leaf three ring binder 
kept on the site for the duration of the site construction.  

 
PART 2 - PRODUCTS 
 
2.1: See the NCDEMLR E&S Manual for materials permitted with details required.  This site 

shall be deemed to be in the Piedmont geographical area of North Carolina. 
 
2.2: Any materials not meeting the requirements of the NCDEQ Standards / Town of Garner 

(Wake County) must be approved in writing by the Owner's Representative. 
 
2.3: Erosion Control Details Used - See Plans. 
 
2.4: Temporary Grassing:  See Plans. 
 
2.5: Temporary Silt Fence: 
 

A. Fabric:  Geotextile fabric may be a pervious sheet of polypropylene, nylon, polyester 
or polyethylene yarn which is certified by the Manufacturer or Supplier to conform to 
the following: 

 
Filtering Efficiency: 85% (minimum) 
Tensile Strength at 20% Elongation: 30 lbs/lin. in. (minimum) 
Slurry Flow Rate: 0.3 gals/SF/min. (minimum) 
 

B. Posts:  Metal posts are required.  Posts must be the minimum length indicated on the 
drawings and be sufficient to hold wire, fabric and full sediment load without failure. 

 
C. Wire Fabric:  Wire fabric shall be welded wire fabric of size and thickness detailed.  

New rolls of wire or wire fabric must be used with no deformities or unusual bends. 
 
D. Staples:  As detailed. 

 
2.6: Construction Entrances:  Install where shown on the drawings. All temporary construction 

entrances must be repaired and reestablished like “new” each month and maintained 
throughout construction.  Tracking of mud and debris on adjacent paved streets will not be 
allowed at any time.  See detail on drawings. 

 
2.7: Temporary Inlet Protection:  Install as detailed and specified.  Maintain no more than half 

of the allowed sediment storage at any time. 
 
2.8: Turf Reinforcement Mat (TRM) shall be similar or equal to Type 7020 Enkamat made by 

the AKZO Corporation, Enka, NC 28728 (800) 365-7381 or Landlok TRM 1060 by 
Synthetic Industries, (800) 239-3224. 

 
2.9:    Jute Mesh:  Acceptable mesh will be a woven, undyed, unbleached Jute Matting supplied 

in 48" min. widths weighing 0.92 lbs. per square yard with an open area of 60-65% similar 
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to product by Dayton Bag & Burlap (800) 543-3400 or a biodegradable straw blanket, one 
photodegradable net on topside fiber matrix supplied in 6.5 ft. wide rolls, similar to No. 
S75 by North American Green (800) 772-2040. See allowances and unit prices bid. 

 
2.10: Excelsior Straw Matting: NO excelsior straw matting shall be used on the site.  See 2.8 Jute 

Mesh above. 
 
2.11: Tree Protection Fence:  Materials for tree protection fence shall meet all current 

requirements of the City of Raleigh. 
 
2.12:  High Performance Turf Reinforcement Mat (HPTRM):  HPTRM shall be similar or equal 

to “Pyramat” by SI Geosolutions.  Contact information is (423) 899-0444 or (800) 621-
0444 or www.fixsoil.com.  Any proposed substitute must meet High Performance Turf 
Reinforcement Mat requirements. 

 
PART 3 - EXECUTION 
 
3.1: This Contractor shall follow the approved Sequence of Construction shown on the plans 

and all measures shall be installed and maintained as per the NC E&S Manual and 
approved plan. 

 
3.2: Obtain an inspection and approval from the NC DEQ Inspector or Owner’s Representative 

for measures required prior to beginning any grading operations. 
 
3.3: Install and maintain all erosion control measures as required.  See plans for location and 

extent. 
 
3.4: Temporary Grassing:  Prepare seed bed so that it is well-pulverized, loose and uniform.  

Apply lime according to soil test recommendations or at rates indicated here within.  Add 
fertilizer at rates indicated and incorporate into the top 4-6 inches of soil.  Evenly apply 
seed type at the indicated rates based on site location and time of year.  Mulch area with 
straw and tack with asphalt, netting or other approved mulch anchoring tool.  A disc with 
blades set nearly straight can be used as a mulch anchoring tool if properly executed. 
 
A. Maintain temporary "Fall" grassing by repairing and refertilizing damaged areas 

immediately.  Top dress with 50 lbs/acre of nitrogen in March.  If necessary, to 
extend temporary cover beyond June 15, overseed with 50 lbs/acre Kobe (Piedmont 
and Coastal Plain) or Korean (Mountains) Lespedeza in late February or early March. 

 
3.5: Install and maintain Turf Reinforcement Mat (TRM) and High-Performance Turf 

Reinforcement Mat (HPTRM) according to manufacturers recommendations and where 
indicated on the drawings.  Do not remove TRM or HPTRM after establishment of 
grassing. 

 
3.6: Install and maintain Jute Matting (erosion control blanket) per manufacturers’ 

recommendations. 
 
3.7: Remove all temporary erosion control measures when approved by the NC DEQ Inspector 

and the Engineer/Landscape Architect at the project's end.  Repair all grassed areas affected 
by removal of temporary measures to the complete satisfaction of the Owner and the Town 
of Garner. 

 
END OF SECTION 311010 

http://www.fixsoil.com/
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SECTION 312000 – EARTHWORK 
 
PART 1 - GENERAL 
 
1.1: Description 
 

A. Related work elsewhere: 
 

1. Erosion and Sediment Control (Section 31 10 10) 
 

B. Work under this Section includes: 
 

1. Stripping, stockpiling and triple screening of topsoil 
2. Providing temporary site drainage 
3. General excavation and filling 
4. Excavation, drying and replacement of excessively wet soils 
5. Trenching excavation and backfilling of underground installations 
6. Backfilling of structures 
7. Fill compaction control 
8. Authorized undercut and replacement 
9. Unauthorized undercut and replacement 
10. Correction of damages to existing work caused by implementation of this 

contract 
11. Providing topsoil to meet finish grades 

 
1.2: Job Conditions: 
 

A. Contractor shall perform all work in accordance with the City of Raleigh (Wake 
County) and State of North Carolina standards that apply. 

 
B. Contractor is responsible for securing all state and local permits required for this 

work. 
 
C. Site Conditions:  Existing conditions are shown on the Drawings.  Contractor shall 

visit the site, familiarize himself with actual conditions and verify existing conditions 
in the field.  Existing grades on the drawings are the results of field survey by the 
Dewberry Engineers, Inc., 2601 Wycliff Road, Raleigh, NC  27607, 919.424.3715; 
and are offered for relative information only.  The Contractor may have access to the 
site and verify the information presented or develop his own information prior to 
submitting his bid proposal. 

 
D. Acceptance:  The Contractor shall accept actual conditions at the site, and perform 

the work specified herein without any additional compensation for possible variation 
from grades and conditions depicted on the drawings, whether surface or subsurface, 
except as provided for in the Contract Documents. 

 
E. Utilities:  The Contractor shall contact NC One Call and other agencies and public 

utility companies to determine location and elevation of all public utilities on or near 
the proposed area of construction prior to beginning work.  The Owner shall provide 
any information required to locate any private utilities on the site. 

 
F. Disposition of Existing Utilities: 



BID SET                                      EADDY BUILDING – DETACHED ADDITION 
NC DEPT. OF AGRICULTURE AND CONSUMER SERVICES          SCO# 22-24471-02A 
 

   
EARTHWORK – 312000-2 
 

 
         

 
1. Rules and regulations of the authority having jurisdiction shall be followed in 

executing all work. 
2. Active utilities shall be adequately protected from damage and removed or 

relocated only as indicated or specified.  Where active utilities are 
encountered, but are not indicated on the drawings, the Architect and 
Owners’ Representative shall be immediately notified.  The utility shall be 
properly protected, supported or relocated as directed by the Owner.  The 
Contractor shall be held responsible for any damage to underground or 
overhead utilities and shall promptly repair and restore services at no 
additional cost to the Owner. 

3. Inactive utilities encountered during the execution of this work shall be 
removed, plugged or capped as directed by the Owner or the utility company 
involved. 

 
G.   Pre-grading Conference:  The Contractor will conduct a pre-grading conference with 

the Architect, Owner and Soils Testing Firm to review site conditions and his 
proposed procedures, materials and methods to be followed during the execution of 
this contract.  

 
1.3: Protection of Bench Marks: 
 

A. Bench Marks and Monuments:  Maintain carefully all bench marks, monuments and 
other reference points.  If disturbed or destroyed, replace as directed.  Elevation of 
the benchmark shall be verified before beginning any work.  If the benchmark is 
found at variance with the drawings, the Contractor shall immediately notify the 
Owners’ Representative and the Architect and not proceed with layout work until 
receiving corrections or adjustments from the Architect. 

 
B. Protection of Existing Work Remaining:  All surface grading, stone roads and 

parking areas damaged in performance of this work shall be restored without extra 
costs to the Owner in the manner prescribed by authorities having jurisdiction. 

 
1.4: Make no excavations to full depth when freezing temperatures are expected, unless footings 

and slab can be poured or fill placed immediately after excavation has been completed.  
Protect excavation if placing of concrete or fill is delayed. 

 
1.5: Excavation Classifications: 
 

A. Common Excavation includes excavation of pavements and other obstructions visible 
on surface; underground structures, utilities, and other items indicated to be 
demolished and removed to subgrades indicated; together with earth and other 
materials encountered that are not classified as rock or authorized undercut. 

 
B. Rock Excavation for Trenches and Pits includes removal and disposal off-site of 

materials and obstructions encountered that cannot be practically excavated with a 
track-mounted power excavator, equivalent to Caterpillar Model No. 330, or 
equivalent equipped with new rock teeth and a 3 feet wide bucket.  Practical 
excavation is defined as the ability to remove at least 10 cubic yards during one (1) 
hour of continuous digging.  Trenches in excess of 10 feet in width and pits in excess 
of 30 feet in either length or width are classified as open excavation.  See allowances 
and unit prices bid. 
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C. Rock in Open Excavations includes removal and disposal on-site of materials and 

obstructions encountered in general excavation other than trenches and pits that 
cannot be dislodged and excavated with modern, track-mounted, heavy-duty 
excavating equipment without drilling, blasting, or ripping.  Rock is defined as 
material which cannot be effectively excavated during general grading with a 
Caterpillar D-8 or equivalent bulldozer drawing a new single tooth ripper.  Effective 
excavation is defined as the ability to remove 25 cubic yards or more of material after 
one (1) hour of continuous ripping.  Typical of materials classified as Rock in Open 
Excavation are boulders larger than 1 1/2 cu. yds. or more in volume, solid rock, rock 
in ledges, and rock-hard cementitious aggregate deposits.  See allowances and unit 
prices bid. 

 
D. Unauthorized Undercut is excavation beyond indicated subgrades without a 

determination by the Soil Testing Firm that subgrade materials are unsuitable or the 
prior approval of the Owner's Representative.  Unauthorized undercut shall be 
deemed the same as common excavation and shall not be additional cost to the 
Owner. 

 
E. Authorized Undercut shall be material below indicated subgrades that is deemed 

unsuitable by the Soil Testing Firm and is authorized to be removed by the Owner's 
representative.  See allowances and unit prices bid. 

 
F. Payment:  No payment shall be made on unit-price basis for rock unless the 

minimum sized equipment required herein is utilized and removal by drilling, 
blasting or wedging is deemed necessary by the Owner's Representative. 

 
G. Measurement:  Rock shall be stripped for measurement before excavating or blasting, 

and no rock excavated or loosened before measurement shall be allowed or paid for 
as rock.  Authorized excavation shall be removed at the direction of the soil 
technician and shall be measured before placing backfill.  Measurement and payment, 
therefore, shall be by the number of cubic yards of material required to be removed to 
bring the site to the grades specified in the Contract Documents.  The Owner's 
Representative may at his sole discretion adjust the grades to minimize the quantity 
of material to be removed should rock or authorized excavation become excessive 
and exceed allowances bid. 

 
H. Do not perform rock excavation work until rock has been cross-sectioned, classified 

and approved for removal by Owner's representative.  Intermittent drilling, blasting, 
or ripping performed to increase production and not necessary to permit excavation 
of material encountered will be deemed to be Common Excavation. 

 
I. Rock payment dimensions are limited to the following: 
 

1. Two feet outside of concrete work for which forms are required, except 
footings. 

2. One foot outside perimeter of footings. 
3. In pipe trenches, 6 inches below invert elevation of pipe and 2 feet wider 

than inside diameter of pipe, but not less than 4 feet minimum trench width. 
4. Outside dimensions of concrete work where no forms are required. 
5. Under slabs on grade, 6 inches below bottom of concrete slab or stone sub-

base. 
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1.6: A permanent bench mark necessary for vertical control of this project shall be confirmed 

and protected. Elevation of the bench mark shall be verified before beginning any work. 
 
1.7: Sampling and Testing: 
 

A. Soil Testing and Laboratory Service: 
 

1. Laboratory:  The Owner will employ the services of an independent soil 
testing laboratory to perform tests required under this Section, or waive 
testing requirements at his discretion. 

2. The Soils Testing Firm will evaluate and approve all sub grades and fill 
layers before further construction work is performed thereon.  Tests of 
subgrades and fill layers will be taken as recommended by the Soils Testing 
Firm and approved by the Owner.  Final inspection of sub grades should be 
performed by the Soils Testing Firm immediately prior to foundation and 
slab concrete construction, placement of stone base course and other paved 
areas.  The Contractor is responsible for notifying the soils testing firm for all 
inspections. 

3. All initial testing shall be paid for by the Owner.  Retesting shall continue 
until compliance is confirmed.  Cost of repeating testing due to failed test 
shall be reimbursed to the Owner by the Contractor. 

4. The Contractor shall pay for additional re-inspection services after the first 
re-inspection if the re-inspection fails to meet the job specifications or the 
area is not ready for re-inspection in the opinion of the Soils Testing Firm. 

5. The Contractor shall pay for inspection costs if the inspection is cancelled 
without notifying the Soils Testing Firm before the technician leaves his 
office. 

6. The testing technician at the site shall not have authority to act as the 
Owner's Representative and may not approve changes in the scope of work 
or direct the Contractors work except as provided for in these specifications. 

7. The Soils Testing Firm shall verify bearing pressures under storm drainage 
structures prior to placement. 

8. If in the opinion of the Architect, based on reports of the Soils Testing Firm 
and onsite inspection, subgrade or fills that have been placed are below 
specified density, the Contractor shall provide additional compaction and 
testing at no additional expenses to the Owner. 

 
1.8: Compaction Standards:  Required densities of compaction are expressed hereinafter in 

terms of percentages.  Such terms shall mean percentages of maximum densities at 
optimum moisture content, as determined and controlled in accordance with the Standard 
Proctor Method, ASTM D-698. 

 
 
PART 2 - PRODUCTS 
 
2.1: Topsoil – Stripped and Triple Screened: 
 

A. Topsoil shall be defined as the upper organic horizon or cultivated horizon of the 
soil profile with greater than 5% by weight of fibrous organic materials visible to 
the naked eye.  All topsoil stripped from the site for use on this project shall be 
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“Triple Screened” on the site by sifting through three ½” x ½” sized screens to 
remove rocks or debris that would hinder planting operations. 

 
B. Imported “Triple Screened Topsoil” delivered to the site, placed and compacted 

as specified, may be required to meet the required finished grades on this site.  
This triple screened topsoil shall be a natural, fertile, friable soil, possessing 
characteristics of representative productive soils in the area that has been sifted 
through three ½” x ½” screens as in A. above.  Note:  Submit three bagged 
samples of imported “Triple Screened Topsoil” for review and approval by the 
Architect prior to purchase and installation. 

 
2.2: Acceptable Fill Materials:   
 

A. Fill material for holes left by removed debris, trees or stumps, previously excavated 
test pits or areas indicated on the drawings to receive "fill" shall be as specified 
herein.  All fill materials shall be free of roots, wood, or other visible organic matter 
that might decay or rot and compromise future structural integrity of the fill. 

 
B. Use only suitable excavated material for required fills.  The Owner may employ the 

services of an independent soil testing laboratory to perform tests at the site.  Any 
material deemed unacceptable by the soils testing firm present shall not be used, 
unless and until adjustments or modifications are made acceptable to the Soils 
Testing Firm. 

 
C. All structural fill or backfill shall be low plasticity soils unless approved by the Soils 

Testing Firm (liquid limit less than 50%; plasticity index less than 20% for soils 
containing more than 50% passing a number 200 sieve), be free of organic material 
(i.e. soils containing less than 5% by weight of fibrous organic materials) and debris. 
Any partially weathered rock may be used as structural fill provided it can be broken 
down by the excavation and compaction equipment into particles with a maximum 
dimension of six (6) inches and blended with soil to the satisfaction of the Soils 
Testing Firm. 

 
D. The following maximum particle sizes shall apply for all fill material: 
 

1. Building Area within top 4 feet below design subgrade elevation:  3 inches 
2. Building Area greater than 4 feet below design subgrade elevation: 6 inches. 
3. Parking/Paved Areas within top 3 feet below design subgrade elevations: 3   

inches 
4. Parking/ Paved Areas greater than 3 feet below design subgrade elevation:  12 

inches 
5. Playfield Areas within top 3 feet below finish grade elevation:  1 inch 
6. Playfield Areas greater than 3 feet below finish grade elevation:  12 inches 
7. Landscape Areas to receive Trees or Shrubs within the top 3 feet below finish 

grade elevation:  3 inches 
 

 
When placing a soil-rock blend, care must be used to blend soil with rock pieces 
so that excessive voids are not created.  In no case should rock pieces be stacked 
on top of each other without adequate soil between them.  Rock pieces should not 
be placed in any area where local excavation (for utility lines or other purposes) 
will be required. 
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2.3: NCDOT #57 washed stone or other graded stone approved by the Soils Testing Firm and 

Architect may be used as backfill for areas excavated below indicated subgrades. See 
allowances and unit prices bid. 

 
2.4: Unsuitable Soil:  The Soils Testing Firm shall identify Unsuitable Soil.  Soils shall not be 

considered unsuitable solely due to moisture content.  Unsuitable soil shall be spread onsite 
in areas where directed by the Owner's Representative if required by the testing firm.  
Unsuitable soil materials are defined as those complying with ASTM D 2487 soil 
classification groups OL, OH, and PT. High moisture soils will be looked at on a case –by-
case basis.  If it is determined that discing and aerating the soil will take more than 48 hours 
during acceptable weather conditions and will impact the critical path of the schedule and 
that the only way to maintain the schedule is to import suitable fill, then soils that are too 
wet to achieve adequate compaction will be classified as “unsuitable” and replaced in 
accordance with the allowances.  The Owner’s representative must approve of any soils 
being classified as “unsuitable” due to moisture content. 

 
2.5: Suitable Soil:  Suitable soil materials for fill are defined as those complying with ASTM D 

2487 soil classification groups GC, GW, GP, GM, SM, ML, SW, SC, CL and SP.  The use 
of MH and CH soils for structural fill may be allowed in the lower portions of the fill but 
not in the upper 3', and will only be placed at the discretion of the Soils Testing Firm. 

 
2.6: Offsite Material (Borrow): If offsite material is required for this Contract, the Contractor 

shall be responsible for compliance with all regulations and requirements of the City of 
Raleigh (Wake County) and the North Carolina Department of Environmental Quality at 
any necessary borrow locations.  In addition, any local requirements or fees shall also be 
the Contractor's responsibility. See allowances and unit prices bid. 

 
A. Materials from offsite that are used as part of an allowance shall be measured in a 

manner acceptable to the Owners’ representative and the Architect.  The location of 
the offsite borrow pit shall be approved by the Architect prior to commencement of 
any hauling operations. 

 
B. All off-site material shall be approved by the Soil Testing Firm prior to use.  Suitable 

materials for off-site fill are defined as those complying with ASTM D2487 soil 
classification groups GP, GM, SM, SC, CI, and SP.  Offsite material (Borrow) shall 
meet a maximum dry density of at least 100 pcf per ASTM D-698. 

 
2.7: Surplus and Unsuitable Materials:  Unsuitable materials and surplus excavated materials 

must be removed from the site and disposed of legally. 
 
2.8: Settlement Hubs:  Settlement hubs shall consist of a metal pipe or piece of reinforcing steel 

that is grouted into a hole excavated at least 12 inches below the ground surface.  A piece 
of PVC pipe should be placed on the outside of the hub to protect it. 

 
2.9: Sand:  Clean sand containing less than 3 percent, by weight, of particles finer than the U.S. 

Standard No. 200 mesh sieve. 
 
2.10: Geotextile Filter Fabric:  Non-woven synthetic fabric capable of preventing clay and small 

soil particles from migrating into drainage structures.  Acceptable products Mirafi 140N or 
equal. See allowances and unit prices bid. 
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2.11: Geogrid:  High density polyethylene plastic geosynthetic formed by a regular network of 
integrally connected tensile elements with apertures of sufficient size to allow interlocking 
with surrounding soil, ABC or backfill function primarily as reinforcement.  Acceptable 
product Tensar BX1100 or equal. See allowances and unit prices bid. 

 
2.12: Geotextile Subgrade Reinforcement Fabric:  Woven synthetic fabric for reinforcement of 

soil subgrades.  Acceptable products include Mirafi 500X or equal. See allowances and unit 
prices bid. 

 
2.13: Screenings Backfill for Modular Concrete Retaining Walls:  Acceptable backfill for the 

reinforced zone behind the fabric encased Washed No. 57 Stone zone shall consist of 
material commonly referred to as “crushed stone screenings” acceptable to the Contractor’s 
Professional Engineer responsible for the design of the retaining wall system. 

 
2.14: Flowable Fill:  Shall meet requirements for Non-Excavatable fill as specified in NCDOT 

Section 1000-6 and Table 1000-1. 
 
PART 3 - EXECUTION 
 
3.1: Preparation: 
 

A. Layout:  Grade stakes and any extension of reference benchmarks shall be laid out by 
a North Carolina Professional Land Surveyor, or someone under his direct 
supervision, and certified by the same.  All drainage swales, drives, walks and other 
site improvements shall be staked.  Layout work shall be referenced to base lines.  
All stakes in the field shall be identified and marked with cut or fill indications in a 
manner easily interpreted by the Contractor, Owner’s Representative and Architect. 

 
B. Verification of Existing Conditions:  Where new grades tie into existing grades, the 

existing grades shall be verified by the Contractor.  If existing conditions are at 
variance with the drawings, the Architect shall be immediately notified and 
adjustments made only as directed by the Owner. 

 
C. Drainage Management:  During grading and hauling operations, the Contractor shall 

make every effort to maintain site drainage and to minimize construction traffic 
during wet periods.  Conduct grading operations only when the site is sufficiently 
dry.  Use proper equipment to prevent rutting and disturbance of near surface soils.  
Provide temporary drainage ditches as necessary to keep the site dry and workable. 

 
D. Shore and brace all excavations if required to prevent cave-ins.  Such shoring shall 

not be removed until permanent supports are in place.  NO STANDARDS LESS 
THAN OSHA STANDARDS WILL BE ACCEPTABLE. 

 
E. Any human remains uncovered during the course of excavation shall immediately 

cause work in that area to cease.  Notify law enforcement officials and the Owners' 
Representative and the Architect immediately. 

 
F. Temporary Storage of Material:   All material shall be mounded with slopes less than 

the angle of repose for the type of materials excavated.  Material shall not be pushed 
back into trenches or excavated holes at a greater rate than the lifts specified herein. 
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G. Public Safety: For the safety of other workers and the general public, all open 
trenches and excavations shall be clearly identified and barricaded including posting 
warning lights as necessary to prevent accidents. 

 
I. Excavate subgrade and take necessary precautions such as stripping with truck 

equipment to keep from rutting topsoil into the subsoils creating an apparent thicker 
topsoil thickness. 

 
3.2: Topsoil Stripping: 
 

A. Strip topsoil to depths recommended by the Soil Testing Firm from all "cut" areas 
and from "fill" areas under buildings and pavements to receive structural compacted 
fill.  Topsoil shall be defined as the upper organic horizon of the soil profile.  
Previously cultivated soils located below the upper organic horizon should not be 
considered as topsoil and should not be stripped.  Do not allow mixing of subsoil clay 
and other materials with the topsoil.  Remove all rocks and roots by sifting topsoil 
through three ½” x ½” screens.  Confirm with soil testing laboratory that subgrades 
are dry enough not to rut topsoil (See I. above) 

 
B. Stockpile topsoil in areas approved by the Owners' Representative and the Architect.  

Provide for erosion control around the stockpile and temporarily grass the stockpile 
surface according to Town of Fuquay-Varina and NC DENR standards. 

 
C. A small amount of subsoil, proven to meet the general requirements for topsoil, may 

be stockpiled for future spreading in areas to receive "topsoil" at the discretion of the 
Soils Testing Firm and Owner’s Representative. 

 
D. Topsoil shall be incorporated into the construction in the following priorities: 
 

1. Grass landscape areas (6” deep minimum) 
2. Grass Play fields (6” deep minimum) 
3. Plant beds, median islands and backfill shoulders (4” deep minimum) 
4. Incorporate into fill of slopes and areas to receive seeding and “no-mow” 

vegetation (4” deep minimum) 
 
E. The Contractor shall select the locations of the topsoil stockpiles and receive 

approval from the Owner's Representative prior to placement.  Screening, 
redistribution and spreading of the stockpiled topsoil to meet finish grades is part of 
this Contract. 

 
3.3: If “Rock” or "Unsuitable" soil is encountered, immediately notify the Owner's 

Representative. The Contractor shall demonstrate at no additional cost to the Owner and 
Testing Firm that the rock cannot be ripped with the specified equipment operated in the 
lowest available gear and at the highest operating RPM.  Also, see paragraph 3.10 in this 
section. 

 
3.4: Excavation and Filling shall be conducted in a manner planned to promote job progress. 
 

A. Keep excavations free of water.  Refer to dewatering procedures hereinafter 
specified. 

 
B. Do not deposit any fill on a subgrade that is muddy, frozen or that contains frost. 
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C. Place no backfill until foundation walls have sufficiently cured to withstand pressure 

of backfilling and compacting operations. 
 
D. Fill lifts shall not be greater than 8" deep loose thickness, placed in successive 

horizontal layers for the full width of the cross-section. 
 
E. Provide clean unfrozen fill materials free of substances subject to rot, corrosion and 

termite attack. 
 
F. Prior to placing fill material, the surface of the ground shall be scarified to depth of 

6" and the moisture content of the loosened material shall be such that it will readily 
bond with the first layer of fill material. 

 
G. Subgrades may be proofrolled at the option of the Soil Testing Firm to determine 

acceptance prior to fill placement.  Unacceptable subgrades and subgrades considered 
unstable as indicated by proofrolling shall be repaired to the satisfaction of the Soil 
Testing Firm before fill is placed.  Proofrolling shall be performed with a loaded 
dump truck or similar weighted rubber tired equipment as approved by the Soil 
Testing Firm. 

 
H. If necessary, soil shall be moistened, or allowed to dry to correct moisture content 

before compaction.  Remove and replace or scarify and “air dry” soil material that is 
too wet to permit compaction to specified density.  Assist drying by discing, 
harrowing or pulverizing until moisture content is reduced to a satisfactory level as 
determined by the Soils Testing Firm.  Contractor shall supply a farm tractor and a 
disk with minimum 24 inch diameter disks. Contractor shall turn the soil every 30 to 
45 minutes during favorable weather during drying operations. The surface of the 
area being dried shall be sloped to drain and shall be sealed with a smooth drum or 
rubber tired roller each night and prior to predicted rain events.  The Contractor is 
responsible for achieving required soil moisture without additional compensation for 
wetting or drying. 

 
I. The Contractor shall expect and prepare for repair of the upper 1 to 3 feet of surface 

soils across a portion of the project due to the soft wet condition of those materials.  
This repair may involve but is not limited to the excavation, removal, spreading and 
drying of wet surface soils and then hauling the dried soils back to the excavation for 
placement and compaction.  Drying of the soils in this manner to achieve adequate 
compaction and stability will be performed at no additional cost to the Owner.  
Procedures for repair of subgrade soils must be approved by the Soil Testing Firm 
prior to the initiation of the repairs. 

 
3.5: Trenching Excavation and Backfilling shall be Common Excavation.  All material 

encountered, other than authorized undercut, shall be moved as necessary to achieve grades 
indicated, and to install utilities at grades required. 

 
A. Structures:  The Contractor shall not begin any backfilling operations against any 

structural walls, posts, or other structures until the structure has attained at least 90% 
of its design strength.  In no case shall the Contractor begin any backfilling 
operations until specific permission has been obtained from the Owners' 
Representative and the Architect. 

 



BID SET                                      EADDY BUILDING – DETACHED ADDITION 
NC DEPT. OF AGRICULTURE AND CONSUMER SERVICES          SCO# 22-24471-02A 
 

   
EARTHWORK – 312000-10 
 

 
         

B. Do not backfill excavations for structures and pipe lines until work within the 
excavations is completed and approved by the Owners' Representative and the 
Architect. 

 
C. See a. through e. in 4. above. 
 
D. Backfill against both sides of a wall simultaneously and evenly. 
 
E. Backfill by hand around piping. 
 
F. Exercise care to avoid damage to piping or coatings. 
 
G. Deposit fill in layers not more than 6" thick in areas where high frequency vibratory 

tamper must be used in lieu of large rolling equipment. 
 
H. Trenching backfill under building slab, pavement, and sidewalks must comply with 

compaction control for those areas. 
 

3.6: Excavation for Pipe Lines: 
 

A. Excavation for pipe lines shall be done to lines and grades shown on drawings or as 
required by field conditions.  Trench widths at top of pipe shall not be wider than 
necessary to accommodate pipe size.   At the option of the Contractor, bottom of 
trench shall be shaped to conform to bottom quadrant of pipe barrel, or pipe may be 
laid on a stone bedding. 

 
B. If the Contractor chooses to use stone bedding for pipe lines it shall be crushed stone 

or other approved granular material not larger than 3/4 inch, nor smaller than 1/4 inch 
in size.  Stone bedding shall extend full width of pipe and a depth of from top of pipe 
to a minimum of not less than 4 inches under pipe barrel or bell as applicable.  Bell 
holes shall be made at all joints before pipe is lowered into place and shall be 
adequate for work required. 

 
3.7: Fill Compaction Control - Required densities of compaction are expressed hereinafter in 

terms of percentages.  Such terms shall mean percentages of maximum densities at 
optimum moisture content, as determined and controlled in accordance with the Standard 
Proctor Method, ASTM D-698. 

 
A. All structural fill (fill placed in load bearing areas or slopes including under the 

building slab, pavement, and sidewalk areas), shall be placed in loose lifts not 
exceeding 8" and be compacted to at least 95 % Standard Proctor, except for the top 
12” depth which is required to be compacted to 98% Standard Proctor. 

 
B. Fill material being placed in non-load bearing or under lawns and planted areas, shall 

be compacted to a dry density of at least 92% Standard Proctor for full depth of fill. 
 
C. Fill slopes steeper than 4:1 (horizontal to vertical) shall be plowed, stepped and 

leveled. 
 
D. Consult with Soils Testing Firm for compliance in all areas. 
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D. Compactions listed are at a moisture content of +/-3 percent of the optimum content.  
This Contractor is responsible for modifying soil (either drying or wetting) to achieve 
the required moisture level. 
 

E. Percentage of Maximum Dry Density Requirements:  
  

1. Compact soil under pavements within NCDOT rights-of-way or new pavement 
to be constructed to NCDOT standards compact the top 8 inches below 
pavement subgrade to at least 100% density in accordance with AASHTO T-99 
as modified by NCDOT. 

2. Compact each layer of aggregate base material under pavement within NCDOT 
rights-of-way or new pavement to be constructed to NCDOT standards to 100% 
density in accordance with AASHTO T-180 as modified by NCDOT. 

 
 

3.8: Compaction Equipment: 
 

A. Compaction equipment for confined areas shall be mechanical equipment equal to or 
better than Rammex, Dart Soil Compactor or hand held machine tampers. 

 
B. Compaction for large areas shall be accomplished by the use of power rollers, 

sheep's-foot rollers, machine tampers, or other approved mechanical equipment. 
 

3.9: Authorized Undercut and Replacement: 
 

A. When authorized by the Owner's Representative, the Contractor may be required to 
undercut unsuitable materials from areas to receive fill or areas that will support 
structural slabs, footings, or pavement base.  Do not perform undercut excavation 
work until material to be excavated has been cross-sectioned by the Soils Testing 
Firm or a representative of the Owner and classified as "Unsuitable Material" by the 
Soils Testing Firm.  Removal, drying and recompaction of wet suitable near surface 
soils will not be considered as undercut.  Authorized undercut excavation and 
replacement will be paid for based on Unit Prices included in the agreement with 
quantities approved by the Owner’s Representative and the Architect according to 
contract conditions relative to Changes in the Work.  The Soils Testing Firm shall 
identify unsuitable soil below sub grades depicted on the drawings.  Unsuitable soil 
shall be removed and placed in the on-site spoils area or disposed off-site if required 
by the Soil Testing Firm. 

 
3.10: Unauthorized Undercut and Replacement:  In the event the Contractor inadvertently 
excavates below sub grades required by the drawings, he shall achieve proper grades by  placing 
and compacting fill in accordance with these specifications or using granular stone  fill as 
approved by the Soils Testing Firm.  Unauthorized undercut and replacement shall be done at no 
additional cost to the Owner. 
 
3.11: Dewatering: 
 

A. Perform earthwork in a manner to prevent surface water and subsurface or 
groundwater from flowing into excavations, and to prevent water from flooding 
project site and surrounding areas. 
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B. Do not allow water to accumulate in excavations.  Remove water using dewatering 
methods that will prevent softening of foundation bottoms, undercutting footings, and 
soil changes detrimental to stability of sub grades and foundations.  Provide and 
maintain pumps, slumps, suction discharge lines and other dewatering system 
components necessary to convey water away from excavations. 

 
C. Provide and operate pumps or other equipment necessary to drain, keep excavations, 

pits, trenches, entire subgrade area free of water under any circumstances or 
contingencies that may arise. 
 

3.12:  Settlement Hubs:  
 
 A. Settlement caused by new fill must be allowed to stabilize prior to constructing 

building foundations.  Once the design subgrade has been reached, at least six (6) 
settlement hubs shall be installed by the contractor in the building pad areas where 
deeper fill has been placed (as determined by the Geotechnical Engineer).  The hubs 
shall consist of a metal pipe or piece of reinforcing steel that is grouted into a hole 
excavated at least 12 inches below the ground surface.  A piece of PVC pipe should 
be placed on the outside of the hub to protect it.  The elevations of the hubs shall be 
measured at least twice weekly by the project surveyor.  This data should be provided 
to the Geotechnical Engineer for review.  Building foundation construction shall not 
begin until survey data indicates that settlement measured at the hubs has sufficiently 
stabilized. 

 
3.13: Tolerances: 
 

A. Rough Grading: 
 

1. Bring finished compacted subgrade to within 0.10 feet of required subgrade 
for finished parking and driveway elevations indicated.  See site drawings for 
typical paving sections required. 

2. Bring finished compacted subgrade to within 0.05 feet of required subgrade 
for finished floor elevation under floor slab.  See Architectural drawings for 
thickness of floor slab and stone base. 

3. No fill or cut slopes shall be steeper than 3:1 (3 feet horizontal to 1 foot 
vertical) unless indicated otherwise on the plans. 

4. Berms or slopes steeper than 5:1 (horizontal to vertical) should be benched or 
stepped prior to placement of fill. 

 
B. Finish Grading: 

 
1. Re-establish required subgrade levels for any areas on the site where 

settlement, erosion or other grade changes have occurred. 
2. Construct finish grade to contours and elevations indicated on the Drawings 

or to match existing ground planes using a minimum of 6 inches of screened 
topsoil in the Grassed Play Fields, 6 inches in the Multipurpose Fields and 4 
inches minimum in all other areas to be seeded, sodded, sprigged or 
landscaped. (See priorities in 3.2, d. above.) 

3. Bring finish grades indicated to within 0.02 feet in all areas and grade to 
drain water away from structures.  Existing finish grades that are disturbed 
by the Contractor's operations shall be graded smooth to provide surfaces 
suitable for the proper use of mowing machines. 
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4. All ditches, swales and fine graded areas shall drain at a minimum 1% slope.  
No standing water will be allowed on the site outside of designated wetland 
areas.  The Contractor shall protect all areas as necessary to prevent tracks, 
potholes, or any irregularities that would cause standing water greater than 
1/2" deep. 

5. Hand raking and fine, smooth, uniform surfaces will be required.  No areas 
will be acceptable if the grade varies more than 1/2" over any 10' 
straightedge on a uniformly sloped area. 

6. Establish a firm compact bed for seeding by lightly hand rolling where 
necessary. 

7. Use of equipment with laser grading technology is recommended for 
achieving finish grades at the stadium, softball, baseball and multi-purpose 
fields. 

 
C. All filled surfaces shall be sealed by rolling with a steel drum or pneumatic tire roller 

at the end of each day to minimize surface infiltration from precipitation. 
 
D. Equipment with excessive fuel or lubricant leaks shall not be used at any time.  

Repair equipment immediately or remove from the job site. 
 
E. Prohibited work:  Stripping of topsoil, cutting or filling, burning of trash, or dumping 

of materials will not be permitted within the spread of branches of trees to remain. 
 
F. "Warping" of Grades:  Grades surrounding trees to remain shall be warped up or 

down, where possible, between existing grades of root area and new finished grades.  
Do not disturb existing root systems of trees to remain. 

 
3.14: Cleanup:  Leave premises clean and free of debris resulting from this work. 
 
 
END OF SECTION 312000 
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SECTION 321216 – ASPHALT PAVING  

PART 1 - GENERAL 
 
1.1: Scope: 
 

A. Related work specified elsewhere: 
1. Concrete Paving (Section 321313) 

 
B. Work included in this section: 

1. Proof-rolling of areas to be paved 
2. Placement and compaction of aggregate base course 
3. Placement of bituminous asphalt paving (on site)  

 
C. Specific Work areas: 

1. Aprons/Drives 
 

1.2: Related Documents: 
 

A. All work shall be in accordance with the applicable sections of the “Standard Specifications for 
Roads and Structures”, by the North Carolina Department of Transportation, latest edition, 
(NCDOT) and NCDOT Superpave HMA/QMS Manual. 

 
B. American Society for Testing and Materials (ASTM). 
 

1.3: Extent: 
 

A. See drawings for full extent of proposed paving. 
 
B. The Contractor will provide any necessary documentation requested by the Town of Garner 

that indicates compliance with any and all conditions of approval required to complete work 
within the Town of Garner.  

 
1.4: See NCDOT specifications for temperature and time of year limitations for asphalt paving in North 
Carolina. 
 
1.5: Submittals: 
 

A.  Submit proposed mix designs for review and approval prior to beginning work.  Submit two (2) 
copies of a listing identifying the types and sources of materials used in the asphalt paving. 

 
B. Submit certificates of compliance for stone base course. 
 
C. Materials List - Submit two (2) copies of a listing identifying the types and sources of materials 

used in the asphalt paving. 
 
D. Laboratory Test Results - Submit two (2) copies of laboratory test reports for in-place 

construction as specified by the Owner.  A minimum of two (2) locations for finished paving 
shall be tested, proportionately spaced throughout the site or as directed by the 
Engineer/Landscape Architect.  See “Field Quality Control” in this section for frequency of 
tests on base course. 
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PART 2 - PRODUCTS 
 
2.1: Stone Aggregate Base Course - Stone shall be NCDOT ABC per Section 520, pages 5-10 through 

5-15 and Section 1010, pages10-30 through10-40.  The base course stone should be compacted to at 
least 100 percent of the maximum dry density as determined by the modified Proctor compaction 
test, AASHTO T-180 as modified by NCDOT. 

 
2.2: Surface and Intermediate Course Asphaltic Concrete- Asphaltic concrete shall be plant mixed 

bituminous concrete equal to Superpave Types S-9.5B and I-19.0B conforming to Section 610, 
pages 6-27 through 6-51.  Thickness shall be as detailed and noted on the drawings. 

 
2.3: Water - Water must be clean, free of deleterious materials or chemicals that would interfere with 

proper bonding or smoothness of surface finishes. 
 
 
PART 3 - EXECUTION 
 
3.1: Layout: 
 

A. All subgrades provided shall be confirmed to be within allowable tolerance of Section 312000 
prior to placing any stone base. 

 
B. Concrete curb shall be confirmed at proper finished grade before any placing of stone base 

course and paving. 
 
C. The Engineer/Landscape Architect shall be notified immediately of any variances from the 

drawings for finished grades of asphalt paving. 
 

3.2: Weather Limitations - Apply bituminous material only as per NCDOT Section 610-4. 
 
3.3: Install the type of asphalt paving as per the relevant sections of NCDOT Section 610. 
 
3.4: Surface Preparation: 
 

A. Remove all loose material from the compacted sub-base surface immediately before applying 
prime coats.  Use power brooms or blowers supplemented by hand brooms or other acceptable 
means. 

 
B. Proof-roll prepared sub-base surface using a heavy, rubber-tired roller to check for unstable 

areas and additional areas needing compaction. 
 
C. Notify the Engineer/Landscape Architect of any unsatisfactory conditions.  Do not begin 

paving work until such conditions have been corrected and areas are ready to receive paving as 
specified. 

 
3.5: Thickness Tolerances - Set asphalt and stone base thickness to depth indicated on the drawings for 

area noted, within the following tolerances: 
 
A. Aggregate Base Course: Minimum specified thickness or up to 1/2" plus. 
 
B. Intermediate Course: Minimum specified thickness or up to 1/4" plus. 
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C. Surface Course:  Minimum specified thickness or up to 1/8" plus. 
 
Note:  Pavement thickness outside the specified tolerances will not be accepted without acceptable 
testing results approved by the soils testing firm and the owner. 

 
3.6: Tack Coat: 
 

A. Apply to vertical contact surfaces of previously constructed asphalt or concrete and surfaces 
abutting or projecting into asphalt pavement.  Distribute at rate of 0.05 to 0.08 gal. per sq. yd. 
of surface.  Allow to dry until at proper condition to receive paving.  Exercise care in applying 
bituminous materials to avoid smearing of adjoining concrete surfaces.  Clean all surfaces.  
Note:  Tack coat is not required over stone base course prior to placement of bituminous 
concrete. 

 
3.7: Placing Mix: 
 

A. Place asphalt mixture per NCDOT requirements on prepared surface, spread and strike-off.  
Spread mixture at minimum temperature of 225 deg. F. (107 deg. C).  Place inaccessible and 
small areas by hand.  Place each course to required grade, cross-section, and compacted 
thickness. 

 
3.8: Pavement Placing: 
 

A. Place in strips not less than 10' wide, unless otherwise acceptable to Engineer/Landscape 
Architect.  After first strip has been placed and rolled, place succeeding strips and extend 
rolling to overlap previous strips.  Install base or intermediate courses for a particular section 
before placing final surface course. 

 
3.9:  Rolling: 
 

A. Begin rolling when mixture will bear roller weight without excessive displacement.  Compact 
mixture with hot hand tampers or vibrating place compactors in areas inaccessible to rollers. 

 
3.10:  Breakdown Rolling: 
 

A. Accomplish breakdown or initial rolling immediately following rolling of joints and outside 
edge.  Check surface after breakdown rolling, and repair displaced areas by loosening and 
filling, if required, with hot material. 

 
3.11:  Second Rolling: 
 

A. Follow breakdown rolling as soon as possible, while mixture is hot.  Continue second rolling 
until mixture has been thoroughly compacted. 

 
3.12:  Finish Rolling: 
 

A. Perform finish rolling while mixture is still warm enough for removal of roller marks.  
Continue rolling until roller marks are eliminated and course has attained maximum density. 

 
3.13:  Surface Smoothness - At intervals directed by the Engineer/Landscape Architect, test the finished 

surface of the asphalt paving for smoothness using a 10' straight edge applied parallel with and at 
right angles to the centerline of the paved area.  Finished surfaces will not be acceptable if they 
exceed the following tolerances for smoothness: 
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A. Base Course: 1/4" 
B. Intermediate Course: 1/4” 
C. Surface Course: 1/8" 
 
A. 1/8”, after 30 minutes elapsed time from flooding on a clear, 55 degree or higher temperature 

day. 
 

3.15:  Field Quality Control: 
 

A. Field inspection, sampling and testing to be performed according to the requirements described 
in the Supplementary General Conditions or Division 1 Specification. 

 
B. Stone aggregate base course shall be compacted to 100% density of ASTM D698 and 

AASHTO 180. 
 
C. Frequency of tests on base course:  One test every 10,000 sq. ft. per lift. 
 

 
3.16:  Protection: 
 

A. Immediately after placement, protect pavement from mechanical injury until bituminous 
asphalt has cured or at least 6 hours, whichever is longer. 

 
B. Erect barricades to protect pavement from traffic until mixture has cooled enough not to 

become marked. 
 

3.17:  Cutting and Patching: 
 

A. All walks, paving, and bituminous paved areas cut, removed or otherwise damaged shall be 
repaired as specified herein. 

 
B. Remove and replace areas that pond water are mixed with foreign materials or are damaged.  

Saw cut out such areas and fill with fresh, hot asphalt.  Compact by rolling to maximum surface 
density and smoothness. 

 
C. Where necessary to remove existing surfacing for excavation or trenching purposes, the 

pavement shall be removed for a distance of at least 6 inches beyond the top edge of the 
excavation or trench, unless otherwise specified. 

 
3.18:  Submittals: 
 

A. Submit two (2) copies of a listing identifying the types and sources of materials used in the 
asphalt paving. 

 
 
 
 
3.19:  Pavement Samples: 
 

A. The Owner reserves the right to take samples of the asphalt pavement in the locations, 
quantities, and manner that he deems necessary to assure compliance with these specifications. 
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END OF SECTION 321216 
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SECTION 32 13 13 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SCOPE:  

A. Work included in this section:  

1. Concrete walk paving (light broom finish)  

2. Concrete handicapped access ramps 

3. Concrete curb and gutter 

4. Reinforced Concrete paving (Service, Fire Lanes and Emergency Access Areas)  

5. Color additives in concrete paving where indicated (if used) 

B. Layout:  

1. See details and dimensions on the drawings.  

2. Thickness of paving is noted or detailed on the drawings.  

3. All edges and lines shall be smooth and continuous with no jogs or form joint breaks 
visible.  

1.2 References - American Society for Testing & Materials (ASTM)  

1.3 Codes and Standards: Comply with applicable provisions of ACI 301 “Specifications for 
Structure Concrete Buildings”, ACI 318, “Building Code Requirements for Reinforced 
Concrete”, and ACI 347, “Recommended Practice for Concrete Formwork”.  

1.4 Testing: Owner’s testing laboratory will perform sampling and testing as indicated in 
Field Quality Control paragraph.  The Contractor shall have an experienced concrete placement 
representative with good communication (English) skills at each concrete pour in order to 
address any testing or quality issues such as low slump concrete, air content deficiencies, 
addition of water, rejection of concrete, etc.  

1.5 Field Quality Control: During placement of concrete, the following tests and sampling shall be 
made:  

 Sampling:  ASTM C 172 
 Slump:  ASTM C 143 
 Air Content:  ASTM C 173 
 Compressive Strength:  ASTM C 39; one specimen tested at seven (7) days, and one 

specimen tested at twenty-eight (28) days, and one retained for later testing if required. 
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1.6 Concrete Mixes: Contractor shall employ an acceptable testing laboratory to perform materials 
evaluation and testing, and to design concrete mixes.  

1.7 Color Additives: Where indicated on drawings, mix color additives to concrete mix prior to 
placement.  Submit for review the manufacturer’s product data including mixing instructions.  

A. Manufacture’s Qualifications. 

1. Sufficient plant facilities to provide quality and quantity of materials as required without 
delaying progress of work.  

2. Minimum of 10 year’s experience in producing iron oxide pigments to be added to 
concrete.  

B. Mock-ups:  

1. Construct mock-ups of concrete with pigments for approval by Architect.   

2. Approved mock-ups shall become the standard for color, appearance and workmanship.   

3. Mock-ups shall not remain as part of the completed work.  At Architect’s direction, 
demolish mock-ups and remove debris.   

 

C. Storage:  

1. Handle materials in accordance with manufacturer’s instructions.   

2. Protect materials during handling and mixing to prevent damage or contamination.  

PART 2 - PRODUCTS 

2.1 Materials:  

A. Concrete:  Conforming to ASTM C94-73a., standard weight, with minimum compressive 
strength of 4,000 psi and 3,000 psi at 28 days at locations designated on the plans.  When 
placed, concrete shall have a slump between 3 and 5 inches.  (All concrete placed on or above 
sub-grade shall be 4,000 psi.  Concrete used for footings or totally below grade may be 3,000 
psi.)  Use air-entraining admixture in all concrete, providing not less than 4% nor more than 6% 
entrained air for concrete exposed to freezing and thawing, and from 2% to 4% for other 
concrete.  

B. Forms:  

 
1. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type 

materials to provide full-depth, continuous, straight, and smooth exposed surfaces. 
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a. Use flexible or uniformly curved forms for curves with a radius of 100 feet or 
less. Do not use notched and bent forms. 
 

b. Form-Release Agent: Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and that will not impair 
subsequent treatments of concrete surfaces. 
 

2. Profile shall conform to details and dimensions on the drawing.  

3. Steel forms shall be of approved section with a flat surface at the top.  

4. Curb & Gutter:  
 

(a) Outside forms shall have a height equal to the full depth of the back of the curb and 
gutter.  The inside forms shall have profile as detailed, and shall be securely fastened to, 
and supported by, the outside form. 

 
(b) Rigid forms shall be provided for curb returns, except that benders of flexible steel forms 

may be used for curb returns or walk edges less than 10' radius, or where grade changes 
occur or the central angle is such that a rigid form cannot be used. 

 
(c) Expansion Joint Filler:  Material shall be asphalt-impregnated fiber strips  1/2" 

thick, unless otherwise shown on the drawings, similar or equal to Celotex "Flexcell", 
and shall be cut and shaped to the cross-section of the curb or walk. 

C. Color additives:  Provided by manufacturer whose products are similar or equal to Solomon 
Colors, PO Box 8288, Springfield, Illinois 62791.  Phone (800) 624-0261 / (217) 522-3112.  
Fax (800) 624-3147/ (217) 522-3145.  Web Site www.solomoncolors.com.  E-Mail 
sgs@solomoncolors.com 

2.2 Samples:  

A. Provide an on-site sample for review and approval by the Architect and Owners’ Representative 
prior to installation of each type of concrete paving.  

1. Provide a 5’ wide X 20’ long section of concrete walk with at least one expansion joint 
(E/J) and one cut joint (C/J).  

2. Provide a 20’ long section of curb and gutter with at least one E/J and one C/J.  

B. Provide a 20'x20' section of reinforced concrete paving with at least one expansion (control) 
joint (E/J) and one saw cut (C/J) joint 

C. Provide a 5’ x 5’ section of dark colored concrete for handicap access ramps.  Concrete used for 
these ramp areas may be black, dark brown or dark gray and must meet NC Accessibility 
requirements for ‘contrasting color’.  

D. Sample sections shall be used to determine the minimum quality of finishing for all concrete 
work on site.  Provide one sample for each color finish.  

http://www.solomoncolors.com/
mailto:sgs@solomoncolors.com
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2.3 Concrete Pigments 

A. Dry Powder Iron Oxide pigments 

1. SGS Integral Colors for Ready Mix Concrete 

2. Color to be selected by Architect 

3. Compliance with ASTM C 979 

4. Material is Natural and synthetic, milled, blended iron oxide in dry powder form.  

5. Produce uniform and consistent color.  

6. Must be permanent, inert, stable to atmospheric conditions, sunfast, weather resistant, 
alkali resistant, water insoluble, lime proof, and non-bleeding.  

B. Liquid Iron Oxide pigments 

1. SGS Integral Colors for Ready Mix Concrete 

2. Color to be selected by Architect 

3. Material is predispersed iron oxide pigments containing high pigment solids in aqueous 
base liquid.  

4. Free of deleterious fillers and extenders.  

5. Particle size: 95 to 99 percent minus 325 mesh 

6. Specific Gravity:  1.9 to 2.0 

PART 3 - EXECUTION 

3.1 Preparation of sub-grade:  

A. Where dimensions permit, sub-grades shall be proof-rolled with a loaded 20 ton dump truck or 
pneumatic-tired roller in the presence of the Soils Technician prior to placement of 
improvements.  Any areas found not satisfactory shall be immediately reported to the Architect 
and repairs made by the Contractor prior to continuing work.  

B. Sub-grade shall be maintained in a smooth, compacted condition, in conformity to the required 
section and established grade until the concrete is placed.  The sub-grade shall be in a moist 
condition when concrete is placed.  

C. No concrete shall be placed on a sub-grade that is frozen or muddy.  
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3.2 Placement of forms:  

A. Set forms to alignment and grade conforming to dimensions and grades on the drawings.  

B. Forms shall be held rigidly in place by use of stakes placed at intervals not to exceed 48".   

C. Clamps, spreaders, and braces shall be used where required to insure rigidity in forms.  

D. Forms may not be removed less than two hours after concrete has been placed.  Do not allow 
forms to remain in place more than 24 hours after the concrete has been placed.  In no case shall 
the forms be removed while concrete is plastic or may slump in any direction.  

E. Forms shall be cleaned and coated with clear, stainless form oil each time before concrete is 
placed.  

3.3 Concrete Placement:  

A. Concrete shall be placed in forms in a manner that prevents concrete splatter on adjacent 
improvements.  In no instance shall the concrete be allowed to free fall from a height greater 
than 36". 

B. Thoroughly consolidate concrete in the forms by tamping and spading so that there are no rock 
pockets at the forms, and cement mortar entirely covers top surfaces.  Concrete may be 
compacted by means of mechanical vibrators, provided no movement in the forms will occur.  

3.4 Joints:  

A. Alignment:  Expansion and contraction joints shall normally be constructed at right angles to 
the edge of walks and curbs.  Dowels, steel reinforcement bars, and tie-bars shall be installed if 
indicated by notes or details on the drawings.  The Contractor may generally scale the location 
of joints on the drawings and make slight adjustments as necessary to promote consistency and 
pattern.  

B. Expansion Joint (E/J):  

C. Form expansion joints by means of a pre-formed expansion joint filler material cut and shaped 
to the full depth of the cross-section.  

D. Provide expansion joints at the ends of all curb returns and whenever concrete paving abuts the 
building wall, manholes and other cast-iron frames and structures, and previous concrete pours.  

E. Expansion joints are not required between concrete paving and asphalt paving.  

F. Provide expansion joints as detailed on the drawings and generally at intervals not exceeding 
300 sq. ft. or intervals of 20' separation in any direction unless approved by the Architect or 
Owners’ Representative.  
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3.5 Contraction Joint (C/J):  

A. Sawn (Contraction) joints must be a least ¼ of the thickness of the concrete pavement to 
promote shrinkage cracking along the joints.  For linear sidewalks, the Contractor may choose 
to construct contraction joints by use of 1/8" thick separators of a section conforming to the 
cross-section of the walk and curb.  Coat separators with a clear, stainless form oil prior to 
pouring concrete.  Separators shall be removed as soon as practical after the concrete has set 
sufficiently to preserve width and shape of joint.  Repair quickly any concrete dislocated by the 
removal of the separator.  After separator plates have been removed, all exposed edges and 
joints shall be rounded with a proper edging tool.  

B. The Contractor shall submit and review the location of contraction joints with the Architect for 
approval of the pattern prior to installation.  For linear walks, the contraction joint spacing shall 
be approximately 5 feet on center.  Contraction joints in large paved areas shall not result in 
sections exceeding 100 sq. ft. intervals.  

3.6 In Service, Fire Lane, Emergency access paving, the maximum contraction joint spacing shall 
not exceed 15 feet in all directions.  

3.7 Finishing:  

A. After striking off and consolidating concrete, smooth the exposed surface by screeding and 
floating to compact the surface and produce a uniform texture.  

B. After floating, test surface for trueness with a 10 foot long straightedge.  Distribute concrete as 
required to remove surface irregularities, and refloat repaired areas to provide a continuous 
smooth finish.  

C. Work edges of walk, back top edge of curb, transverse joints and construction joints with an 
approved edging tool.  

D. After completion of floating and when excess moisture and surface sheen has disappeared, 
install light broom finish by drawing a fine-hair broom across the concrete surface, 
perpendicular to the line of traffic and install “window pane” finish in all pedestrian areas.  

E. Point-up any minor honeycombed areas and replace areas or sections of major honeycombing.  

F. Protect the curb and walks from traffic or use for at least 14 days after placement.  

G. Top of curb face shall be rounded with an edging tool to a radius of 3" and surfaces shall be 
floated and finished with a smooth wood float until true to grade and section and uniform in 
texture.  All surfaces shall be floated and finished as specified for curb face.  

H. Immediately after removing forms from any faces that will be visually apparent, the face shall 
be rubbed with a wood or concrete rubbing block and water until all blemishes, form marks, and 
tool marks have been removed.  

I. Except at severe grade changes or curves, finished surfaces shall generally not vary more than 
1/4" over a 10 feet straight edge.  Irregularities exceeding this degree of smoothness shall be 
corrected to the satisfaction of the Architect.  
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J. All concrete poured shall be of consistent color and appearance throughout the project.  All 
stains must be removed prior to inspection.  

K. Contractor shall be responsible to control rinse water run off and prevent pollution.  

3.8 Curing & Protection 

A. Horizontal concrete surfaces shall be maintained in moist condition for seven days after the 
pour.  This may be accomplished by initial light wetting for the first two days, followed by 
waterproof covering for the remaining five days.  Protect from freezing.  

B. An alternate method of curing using an approved curing compound may be used if approved by 
the Owner's Representative and the Architect in lieu of water curing.  Curing compound 
conforming to ASTM C309 may be applied immediately after trowelling at a rate not to exceed 
300 square feet per gallon.  

C. Protection:  

1. After curing, debris shall be removed and the backfill shall be placed as required.  

2. Completed work shall be protected from damage until accepted by the Owner.  The 
Contractor shall repair damaged concrete and clean any discolored concrete to the 
satisfaction of the Architect.  Damaged work shall be removed from the site and 
reconstructed for the entire length between regularly occurring joints, and not by 
refinishing the damaged portion only.  

3.9 Iron Oxide pigments application:  

A. Add pigments to mixer in same order for each batch 

B. DO NOT add pigment to mixer as first concrete material.  Add liquid pigments to concrete 
batch after pre-wetted aggregate and before cement addition.  

C. Add liquid pigments to concrete batch automatically by use of metering, volumetric, or weight 
measuring system or manually by weight or volume in accordance with manufacturer’s 
instructions.  

D. Recycle liquid pigments while in their container before use to ensure uniformity and proper. 

E. Maintain consistent amounts of batch water in each batch 

F. DO NOT fog with water or cover surface of colored concrete during initial curing process for a 
minimum of 48 hours.  

3.10 Cleaning 

A. Clean concrete of efflorescence in accordance with manufacturer’s instructions.  

B. Ensure concrete has sufficiently cured before cleaning.  
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C. Use concrete cleaner approved by pigment manufacturer and Architect.  Do NOT use cleaners 
containing acid.  

 
END OF SECTION 32 13 13 
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SECTION 329300 – LANDSCAPING  

PART 1 – GENERAL  
 
1.1: Scope 
 

A. Related Work Specified Elsewhere: 
 

1. Erosion and Sediment Control (Section 311010) 
 

B. Work Included in This Section:  Furnish all materials, equipment, and labor for the 
planting of seed, protection, maintenance, mulching of grass areas, guarantee and 
replacement; coordination with other trades and related items required to complete 
the work indicated on the drawings and as specified, including but not limited to: 

 
1. Existing soil preparation & fertilizing, including placement of topsoil 
2. Seeding and sodding of grass  
3. Seeding and sodding Hybrid Bermuda 
4. Maintenance requirements, guarantees and warranties 

 
1.2: Industry Standards: 
 

A. References:  Some products and execution are specified in this Section by reference 
to published specifications or standards of the following (with respective 
abbreviations used): 

 
The American Society for Testing and Materials (ASTM).  
U.S. Dept. of Agriculture (USDA). 
N.C. Department of Agriculture (NCDA). 

 
Applicable sections of the Standard Specifications for Roads and Structures, latest 
edition, by the North Carolina Department of Transportation (NCDOT). 

 
B. Landscape Contractor shall mean a registered "Landscape Contractor" as defined by 

the General Statutes of North Carolina.   Unless proper credentials and evidence of 
experience can be supplied to the Engineer/Landscape Architect to substantiate equal 
capabilities, only a Landscape Contractor licensed in North Carolina shall be 
permitted to perform this work.  NOTE:  This landscape contracting firm shall have 
successfully completed five (5) projects of similar size to this project within the past 
five (5) years. 

 
1. The Landscape Contractor's performance shall be required to conform to the  
       recommendations provided in the most current edition of the NC Landscape   
       Contractors Manual (NCLCM) as approved by the NC Board of Landscape  
       Contractors.  Conformance to the NCLCM includes conformance with   
       recommendations of the NC Cooperative Ext. Service publication, Carolina  
       Lawns.  In the event that the Contractor believes there is an inconsistency  
       between the NCLCM and requirements of this Contract that could affect the  
       quality of work; it is the Contractor's responsibility to discuss the situation with   
       the Engineer/Landscape Architect and Owner's Representative. 
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1.3: Submittals: 
 

A. Guarantees:  Submit guarantee in writing (in duplicate) stating terms of guarantee, 
name of Landscape Contractor, name of Owner, name of Project, location, and dates 
of guarantee. 

 
B. Project Schedule: Prior to 30 calendar days of beginning landscaping work as defined 

herein, submit a proposed time schedule indicating estimated dates for beginning and 
completing the following operations: 

 
1. Submittals. 
2. Delivery of materials. 
3. Preparation of areas to receive grassing, seeding and sodding. 
4. Seeding and sodding. 

 
C. Maintenance: Prior to 14 calendar days from beginning Seeding and Sodding 

operations; submit to the Engineer/Landscape Architect, with copy to the Owner, a 
typewritten outline of maintenance procedures to be followed by the Landscape 
Contractor during establishment of the project landscaping.  This Contractor will 
maintain all of the landscape work prior to Substantial Completion (Initial 
Acceptance by the Owner) including maintenance of fields and grounds as indicated 
on the drawings.  The outline shall conform to the requirements of the Contract and 
recommendations provided in the most current edition of the NC Landscape 
Contractors Manual as approved by the NC Board of Landscape Contractors. 

 
D. Materials: 

 
1. Manufacturer's names and data relating to fertilizers and additives shall be 

submitted for approval. 
 

E. Certificates of Inspection:  The Landscape Contractor shall be responsible for all 
certificates of inspection of seeding materials that may be required by federal, state, 
or other authorities to accompany shipments of landscape items.  

 
F. Sub-Contractors:  All sub-contractors must be approved by the Engineer/Landscape 

Architect in writing. 
 
G. Maintenance Schedule during Guarantee Period:  Submit to the Owner, with copy to 

Engineer/Landscape Architect, typewritten instructions outlining procedures to be 
established by the Owner for maintenance of grassing work during the guarantee 
period.  Submit to Engineer/Landscape Architect for approval 30 days prior to 
Substantial Completion. 

 
PART 2 - PRODUCTS 
 
2.1: Materials: 
 

A. Fertilizer:  Shall be slow release commercial fertilizer delivered to the site in 
unopened original containers each bearing the manufacturer's guaranteed analysis.  
Any fertilizer that becomes caked or otherwise damaged shall not be accepted.  
Fertilizer shall contain a 10-10-10 ratio of nitrogen, phosphate, and potash, unless 
otherwise determined by soil test and analysis. 
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B. Lime:  Lime shall be dolomitic ground limestone meeting NCDA requirements for 
agricultural limestone. 

 
(1) Seeded areas shall be mulched with clean grain straw, free of pests and blight 

and tacked with asphalt emulsion, type RS or CRS, at the rate of 10 gal. per 
1,000 S.F. 

 
C. Water:  Water to be used in this work shall be furnished by the Landscape Contractor 

unless otherwise noted.  Equipment for watering the seed and sod; including hoses as 
required, shall be furnished by the Landscape Contractor. 

 
D. Triple Screened Topsoil:  Triple screened topsoil furnished by the Landscape 

Contractor to meet project requirements shall be a natural, fertile, friable soil, 
possessing characteristics of representative productive soils in the vicinity.  “Triple 
Screened Topsoil” has typically been sifted through three 1/2” x 1/2” sized screens 
and contains no rocks or debris that would hinder landscape operations.   

 
NOTE:  This Contractor will be responsible for cleaning, screening and 
amending the topsoil on site for his use. Debris or other objects that would 
hinder landscape operations will not be acceptable in the topsoil. 

 
E. Materials: 

 
1. Grass seed shall be improved turf type Bermuda, "Jackpot" "Savannah" or other 

variety approved by the Owner's Representative.  All seed shall be certified seed 
meeting all standards of purity as required by the United States Department of 
Agriculture. 

 
2. Sod shall be T-10 Hybrid Bermuda or approved equal.  Provide machine cut, 

strongly rooted, certified turf grass sod, not less than 2 years old, free of weeds 
and undesirable native grasses and stripped not more than 24 hours before laying.  
Sod pad size shall be uniform thickness of 5/8", plus or minus 1/4", measured at 
the time of cutting and excluding top growth and thatch.  Provide in suppliers 
standard size of uniform length and width with maximum allowable deviation of 
plus or minus 1/2" in width and 5/8" in length.  Sod pad should be able to support 
its own weight and retain its size and shape when suspended vertically from a 
firm grasp on the upper 10% of the sod pad. 

 
F. Pre-Emergent Herbicide:  Herbicide shall be Ronstar-G as manufactured by Rhone-

Poulanc Corporation or approved equal. 
 
G. Herbicide:  Herbicide shall be Round-up by Monsanto or approved equal. 
 
 

PART 3 - EXECUTION 
 
3.1: Existing Conditions: 
 

A. Experience:  Employ only experienced personnel who are familiar with the required 
work.  Provide adequate Supervision by a qualified foreman. 
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B. Installation time:  Install materials only during normal planting seasons for each type 
of landscape work required.  Correlate planting with specified maintenance periods to 
provide maintenance until acceptance by the Owner. 

 
C. Subgrade elevations:  Excavation, filling and grading required to establish elevations 

shown on the drawings are specified under other sections of these specifications.  
Landscape Contractor shall verify finish grade elevations and notify the 
Engineer/Landscape Architect in writing of any discrepancies prior to beginning 
work. 

 
D. Construction Below Ground or Overhead:  It is not contemplated that planting shall 

occur where the depth of soil over underground construction, obstructions or rock is 
insufficient to accommodate the roots or where pockets in rock or impervious soil 
will require drainage.  Where such conditions are encountered in excavation of 
planting areas and where the stone, boulders, or other obstruction cannot be broken 
and removed by hand methods in the course of digging plant pits of the usual size, 
the Engineer/Landscape Architect shall be notified so that this material may be 
removed by the Owner, or the plant material relocated to a more favorable location.  
Removal of rock or other underground obstructions, relocation of construction, and 
provisions of drainage for planting areas shall be done only as approved by the 
Engineer/Landscape Architect and the Owner. 

 
3.2: Preparation of Areas to be Grassed or Sodded Soil Mix. 
 

A. General: 
 

1. Preparation shall not start until after all other site work has been completed and 
approved by the Engineer/Landscape Architect within the areas to be seeded or 
sodded. 

 
2. The Contractor shall confirm to the Engineer/Landscape Architect in writing that 

all surfaces to receive Lawn Grassing are at the proper finish grade and have 
been “policed” to remove all rocks, trash and debris from the surface prior to 
beginning soil preparation. 

 
B. Areas to be Grassed (Lawn): 

 
1. Loosen soil thoroughly to a depth of 6 inches, or if heavy clay or overly 

compacted soils are present, sub-soil plow to 12" depth until tillage is suitable for 
subsequent operations.  Remove all rocks greater than 1" diameter from 
prepared soil surface prior to seeding.  Work in the following soil additives: 

 
Lime -  120 lbs./1000 sq. ft. 
Fertilizer -  35 lbs./1000 sq. ft.  (Formula 10-10-10) 
20% Super Phosphate 25 lbs/1000 sq. ft. 

 
2. Grade lawn to a smooth, even surface with a loose, uniformly fine texture.  Roll 

and rake lawn areas to remove ridges and fill depressions as required to meet 
finished grades.  Limit fine grading to areas which can be seeded and/or planted 
within the near future. 
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C. Areas to be Sodded: 
 

1. Loosen soil thoroughly to a depth of 6 inches, until tillage is suitable for 
subsequent operations.  No rocks are allowed in surface soils to receive sod.  
Work in the following soil additives: 

 
 Lime:     100 lbs./1000 sq. ft. 
 Fertilizer:       20 lbs/1000 sq. ft. 
 Superphosphates:      10 lbs/100 sq. ft. 
 
2. Fine grade lawn areas to a smooth, even surface with a loose, uniformly fine 

texture.  Roll and rake to remove ridges and fill depressions as required.  Limit 
fine grading to areas which can be sodded within the near future.  Moisten lawn 
area before sodding if soil is dry. 

 
D. Mix the following soil additives to topsoil stored on-site or approved subsoil for 

seeding: 
 
1.  Decomposed organic matter - use sufficient amount to raise the organic content 

to 5% minimum by volume. 
2.  Use 0.1 pounds/cu. ft., 10-10-10 fertilizer. 
3.  Use 0.4 pounds/cu. ft. dolomitic lime meeting North Carolina Department of 

Agriculture standards for fineness and purity. 
 

E. Dispose of subsoil removed from seeding operations. 
 
3.3: Seeding and Sodding: 
 

A. Seeding: 
 

1. Grassing Season:  All permanent grassing shall be installed according to the N.C. 
E. & S. Manual or as approved by the Engineer/Landscape Architect.  Temporary 
grassing will be planted according to Section 311010. 

 
2. Prepare seed bed by carefully raking out all debris and provide positive drainage 

away from plant beds and buildings. 
 
3. Final grading and starter fertilizer:  Check slope, remove all foreign materials and 

stones larger than 1/2 inch in the surface of the prepared soil.  Level soil and 
roll with heavy (250-300 lbs) roller.  Keep soil damp, not dry or wet, when it is 
worked.  Alternately rake and roll area until footprints cannot be seen readily or 
they are less than 1/4 inch deep. 

 
4. Apply starter fertilizer at a rate that will provide 1 to 1-1/2 lbs. of actual 

nitrogen/1000 sq.ft.  Rake starter fertilizers into soil surface about 1 inch deep 
and proceed with grass seeding. 

 
5. Sow grassed areas evenly with a mechanical spreader to produce a uniform stand 

of grass. 
 
6. Seed shall be 'scratched in' with a garden rake or rolled with a light roller or 

cultipacker to firm the seed in the soil.  The method of seeding may be varied at 
the discretion of the Landscape Contractor on his own responsibility to establish 
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a smooth, uniform grassed lawn.  In normal season, the lawn grass seed shall be 
sown uniformly at the rate of three (3) lbs per 1000 sf of “Savannah” variety 
hulled Hybrid Bermuda.  Sow only when moisture content of the soil is suitable 
for sowing grass seed.  Keep soil in moist condition until seeds have germinated. 

 
7. Mulch:  All grassed areas shall be mulched with clean grain straw as specified.  

Straw mulch shall be tacked with emulsified asphalt (thinned with water) at a rate 
of 150 gallons per ton of straw. 

 
8. Establishment and Maintenance:  Water, mow, and maintain until an acceptable 

stand is achieved. 
 

a.   Irrigation:  From time of seeding to Substantial Completion, the Contractor 
shall keep maturing grass irrigated on a regular basis.  Irrigation shall 
occur a minimum of once each day until two (2) weeks after date of initial 
seeding.  Thereafter, irrigation shall occur a minimum of once a week.  

 
b. At no time shall seeded permanent turf be allowed to grow over 4 inches in 

height.  Throughout this period, the target mowing height shall be 1.5-2 
inches.  At no time shall more than 50% of the turf height be removed in 
any three-day period by mowing or other maintenance activity. 

 
c. Seeded permanent turf shall be fertilized according to the monthly 

application rates recommended in Carolina Lawns for common Bermuda 
grass or at reduced rates if instructed by the Engineer/Landscape Architect. 

 
d. Weed control shall be provided as necessary to prevent the establishment 

or proliferation of a weed species and to achieve acceptable turf at time of 
Initial Acceptance. 

 
B. Sodding: 
 

a. Sodding Season:  Anytime during the year when freezing conditions do not exist 
and as approved in advance by the Engineer/Landscape Architect and Owner. 

 
b. Lay sod to form solid, uniform mass with tightly fitted joints.  "Butt" ends and 

sides of sod strips.  Do not overlap sod strips.  Stagger strips to offset joints in 
adjacent courses.  Lay sod strips across slopes and perpendicular to drainage 
flow.  Tamp or roll lightly to ensure contact with subgrade. 

 
c. Secure with pegs or staples at spacing recommended by the sod grower and 

supplier and as approved by the Engineer/Landscape Architect and Owner. 
 

d. Water sod with fine spray immediately after planting.  Water daily during first 
two weeks of establishment to maintain soil to depth of 4". 

 
e. At no time shall sodded turf be allowed to grow over 3 inches in height.  

Throughout this period, the target mowing height shall be 1.5 inches.  At no time 
shall more than 50% of the turf height be removed in any three-day period by 
mowing or other maintenance activity. 
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f. Sodded turf shall be fertilized according to the monthly application rates 
recommended in Carolina Lawns for the utilized grass or at reduced rate if 
instructed by the Engineer/Landscape Architect. 

 
g. Weed control shall be provided as necessary to prevent the establishment or 

proliferation of a weed species and to achieve acceptable turf at time of Initial 
Acceptance. 

 
3.4: Mulching and Protection: 
 

A. Mulch seeded areas with straw as specified and tack with water emulsified asphalt at 
a rate of 150 gallons per ton of straw or other acceptable means. 

 
B. Protect newly seeded areas from unnecessary pedestrian traffic for three (3) weeks 

minimum. 
 
3.5: Mowing:  The Landscape Contractor shall water, fertilize, mow, reseed, roll, re-grade, re-

sprig, replant/patch bare spots and maintain all lawn areas in conformance with the NC 
Landscape Contractors Manual until an acceptable stand is achieved and the areas are 
accepted by the Owner for maintenance. 

 
3.6: Maintenance: 
 

A. Maintain work of this section from time of installation until Substantial Completion.  
Maintenance shall include: at minimum bi-weekly watering of seeded and sodded 
areas, lawn mowing; repairs to turf. 

 
B. At the end of the guarantee period, and prior to Final Acceptance, all seeded areas 

shall be free from weeds. 
 
3.7: Clean-up and Completion: 
 

A. During landscape work, keep pavements clean and work area in an orderly condition. 
 
B. Protect landscape work and materials from damage due to landscape operations, 

operations by other contractors and trades, and trespassers.  Maintain protection 
during installation and maintenance periods.  Treat, repair, or replace damaged 
landscape work as directed. 

 
C. Upon completion of work, remove from the site all equipment and other articles used.  

All excess soil, stones and debris shall be removed and legally disposed of.  All work 
areas shall be left in a clean and neat condition.  Final Acceptance will not be given 
unless all work areas are clean. 

 
D. All damage to existing construction caused by landscaping operations shall be 

repaired to the satisfaction of the Owner, at the Landscape Contractor's expense. 
 
3.8: Beneficial Occupancy Inspection and Acceptance by the Owner: 
 

A. Following receipt of a written request submitted by the Contractor with his list of any 
items yet to be completed and the reasons associated with any delays, the 
Engineer/Landscape Architect will schedule an inspection of the work to determine 
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acceptability.  A list of deficiencies will be made according to the conditions of the 
Contract. 

 
B. All grassed areas shall be freshly mown within 48 hours before the Substantial 

Completion Inspection.  Lawn areas shall be healthy, of uniform color and exhibiting 
signs of good growth.  A minimum of 95% of the specified seeding area shall be 
covered in established turf possessing both stolons (i.e. runners) and rhizomes.  There 
shall be no bare areas greater than 4 sq. ft. or 1.5 ft. in any dimension.  Lawn areas 
shall be 100% free of noxious and perennial weeds and relatively free of annual 
weeds. 

 
C. Sodded lawn (if any) shall be freshly mown within 48 hours prior to the Substantial 

Completion Inspection.  Turf shall be healthy, of uniform color and exhibiting good 
growth.  A minimum of 100% of the sodded turf area shall be covered in sod that has 
been installed for a minimum four weeks.  Sodded turf shall be 100% free of all 
weeds. 

 
D. When inspected landscape work does not comply with requirements, replace rejected 

work and continue specified maintenance until reinspected by Engineer/Landscape 
Engineer/Landscape Architect and found to be acceptable.   

 
E. Final Completion by the Contractor shall be established upon completion of all 

landscape replacements and repairs to the landscape as identified during the 
Substantial Completion Inspection. 

 
 
3.9: Guaranty and Replacement: 
 

A. Seeding (grassing):  
 

1. If a satisfactory stand of grass has been produced at the time of Substantial 
Completion (Initial Acceptance); the lawn shall be guaranteed for a period of 
sixty (60) calendar days.  If renovation and / or reseeding is required at the end of 
the guarantee period, this work shall be done in conformance with the 
requirements of section 3.8. 

 
2. If a satisfactory stand of grass has not been produced at the time of Substantial 

Completion, all bare areas shall be immediately sodded per the requirements of 
this section and guaranteed for a period of sixty (60) calendar days after a 
successful inspection by the Owner. 

 
B. Sodded Lawn: 

 
1. If a satisfactory sodded lawn and athletic turf has been produced at the time of 

Substantial Completion (Initial Acceptance), the turf shall be guaranteed for a 
period of sixty (60) calendar days.  If renovation and/or re-sodding is required at 
the end of the guarantee period, this work shall be done in conformance with the 
requirements of this section. 

 
2. If a satisfactory sodded turf has not been produced at the time of Substantial 

Completion (Initial Acceptance), all unacceptable areas will be re-sodded 
according to the requirements of this section.  Upon completion of these repairs, 
the turf shall be guaranteed as in paragraph (1) above. 
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END OF SECTION 329300 
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SECTION 331100 – WATER DISTRIBUTION 

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. 

B. City of Raleigh Standards.  

C. City of Raleigh details and Public Utilities Handbook dated January 21, 2014 (or latest version). 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building 

B. Utility-furnished products include water meters that will be furnished to the site, ready for 
installation. 
 

1.3 DEFINITIONS 

A. PVC: Polyvinyl chloride plastic. 
 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Provide shop drawing for each type of product and components. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports and disinfection reports per City of Raleigh requirements. 

B. Record drawings at project closeout of installed water distribution piping and products. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of the City of Raleigh. Include tapping of water mains and 
backflow prevention. 

2. Comply with standards of authorities having jurisdiction (Wake County Public School 
System and City of Raleigh) for potable-water-service piping, including materials, 
installation, testing, and disinfection. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. NSF Compliance: 
 
1. Comply with NSF 14 for plastic potable-water-service piping.  
2. Comply with NSF 61 for materials for water-service piping and specialties for domestic 

water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling. Set valves closed to prevent rattling. 

B. During Storage: Use precautions for valves, including fire hydrants, according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 
2. Protect from weather. Store indoors and maintain temperature higher than ambient dew-

point temperature. Support off the ground or pavement in watertight enclosures when 
outdoor storage is necessary. 

C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. 
Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or 
rigging points. 

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural 
capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 
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1.7 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary water-distribution service according to requirements 
indicated: 

1. Notify Engineer no fewer than two days in advance of proposed interruption of service. 
2. Do not proceed with interruption of water-distribution service without Engineer's written 

permission. 

1.8 COORDINATION 

A. Coordinate connection to water main with the City of Raleigh. 

PART 2 - PRODUCTS 

2.1 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot 
end unless grooved or flanged ends are indicated. 

1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard 
pattern or AWWA C153, ductile-iron compact pattern. 

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets, 
and steel bolts. 

3. Cement-mortar lining in accordance with AWWA C104. 
4. Shall comply with City of Raleigh Standards 

B. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end 
unless grooved or flanged ends are indicated. 

1. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern 
or AWWA C153, ductile-iron compact pattern. 

2. Gaskets: AWWA C111, rubber. 
3. Shall comply with City of Raleigh Standards. 

2.2 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Nonrising-Stem, Resilient-Seated Gate Valves: 

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or 
ductile-iron gate, resilient seats, bronze stem, and stem nut. 

1) Standard: AWWA C509. 
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2) Minimum Pressure Rating: 200 psig. 
3) End Connections: Mechanical joint. 
4) Interior Coating: Complying with AWWA C550. 

B. UL/FMG, Cast-Iron Gate Valves 

1. UL/FMG, Nonrising-Stem Gate Valves: 

a. Description: Iron body and bonnet with flange for indicator post, bronze seating 
material, and inside screw. 

1) Standards: UL 262 and FMG approved. 
2) Minimum Pressure Rating: 175 psig. 
3) End Connections: Flanged. 

2.3 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: sleeve and valve compatible with drilling machine. 

1. Standard: MSS SP-60. 
2. Tapping Sleeve: Ductile-iron or stainless-steel, two-piece bolted sleeve with flanged 

outlet for new branch connection. Include sleeve matching size and type of pipe material 
being tapped and with recessed flange for branch valve. 

3. Valve: AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one raised face 
flange mating tapping-sleeve flange. 

4. In accordance with City of Raleigh requirements. 

B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering 
"WATER," and bottom section with base that fits over valve and with a barrel diameter in 
accordance with City of Raleigh requirements. 

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and socket matching valve operating nut. 

2.4 PVC PIPE AND FITTINGS 

A. PVC, Schedule 40 Pipe: ASTM D 1785. 

1.  PVC, Schedule 40 Socket Fittings: ASTM D 2466. 

B. PVC, SDR 21 Pipe: ASTM D 2241. 

1.  PVC, SDR Socket Fittings: ASTM D 2241. 
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2.5 TAPPING SADDLE 

A. Service-Saddle Assemblies: Comply with AWWA C800. Include saddle and valve compatible 
with tapping machine. 

1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for corporation 
valve. 

2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded inlet 
and outlet matching service piping material. 

B. Curb Valves: Comply with AWWA C800. Include bronze body, ground-key plug or ball, and 
wide tee head, with inlet and outlet matching service piping material. 

C. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve boxes. 
Include cast-iron telescoping top section of length required for depth of burial of valve, plug 
with lettering "WATER," and bottom section with base that fits over curb valve and with a 
barrel in diameter in accordance with City of Raleigh requirements. 

1. Shutoff Rods: Steel, tee-handle with one pointed end, stem of length to operate deepest 
buried valve, and slotted end matching curb valve. 

2.6 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. In accordance with City of Raleigh requirements. 
2. Standard: ASSE 1013 or AWWA C511. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss: 12 psig maximum, through middle 1/3 of flow range. 
5. Size: 6-inch. 
6. Body: in accordance with City of Raleigh requirements. 
7. End Connections: in accordance with City of Raleigh requirements. 
8. Configuration: Designed for horizontal flow. 
9. Accessories: 

a. Valves: OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and 
larger. 

b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection. 

B. Double-Check Backflow-Prevention Assemblies: 

1. In accordance with City of Raleigh requirements. 
2. Standard: ASSE 1015 or AWWA C510. 
3. Operation: Continuous-pressure applications, unless otherwise indicated. 
4. Pressure Loss: 5 psig maximum, through middle 1/3 of flow range. 
5. Size: 2-inch. 
6. Body: in accordance with City of Raleigh requirements.   
7. End Connections: in accordance with City of Raleigh requirements.   
8. Configuration: Designed for horizontal flow. 
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9. Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 and smaller; 
OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 and larger. 

2.7 PROTECTIVE ENCLOSURES 

A. Freeze-Protection Enclosures: 

1. Description: Insulated enclosure designed to protect aboveground water piping, 
equipment, or specialties from freezing and damage, with heat source to maintain 
minimum internal temperature of 40 deg F when external temperatures reach as low as 
minus 34 deg F. 

a. Standard: ASSE 1060 and in accordance with City of Raleigh requirements. 
b. Class I: For equipment or devices other than pressure or atmospheric vacuum 

breakers. 
c. Class I-V: For pressure or atmospheric vacuum breaker equipment or devices. 

Include drain opening in housing. 

1) Housing: in accordance with City of Raleigh requirements. 

a) Size: Of dimensions indicated, but not less than those required for 
access and service of protected unit. 

b) Drain opening for units with drain connection. 
c) Access doors with locking devices. 
d) Insulation inside housing. 
e) Anchoring devices for attaching housing to concrete base. 

2) Electric heater with self-limiting temperature control. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 5000 “Utility Trenches” (latest version) provided by the City of Raleigh for 
excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General: Use pipe, fittings, and joining methods for piping systems according to the following 
applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 
rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 
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D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints 
indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 shall be the following: 

1. PVC, Schedule 40 pipe socket fittings; and solvent-cemented joints. 
2. SDR fittings shall be in accordance with manufacturer’s installation recommendations. 

F. Underground water-line piping NPS 4 to NPS 8 shall be the following: 

1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed or  
mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and mechanical joints. 
SDR fittings shall be in accordance with manufacturer’s installation recommendations.             

G. Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 shall be the same as underground 
water-service piping. 

H. Aboveground water-service piping NPS 4 to NPS 8 shall be same the same as underground 
water-line piping. 

3.3 VALVE APPLICATIONS 

A. General Application: Use threaded- or flanged-end valves for installation in vaults. Use 
corporation valves and curb valves with ends compatible with piping, for NPS 2 and smaller 
installation. 

B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 
following requirements apply: 

1. Underground Valves, NPS 3 and Larger: AWWA, cast-iron, nonrising-stem, resilient-
seated gate valves with valve box. 

2. Use the following for valves in vaults and aboveground: 

a. Gate Valves, NPS 2 and Smaller: Bronze, rising stem. 

3.4 PIPING INSTALLATION 

A. Water-Main Connection: Tap water main according to City of Raleigh requirements and of size 
and in location indicated. 

B. Make connections larger than NPS 2 with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main. 

Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem 

pointing up and with valve box 
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C. Make connections NPS 2 and smaller with drilling machine according to the following: 

1. Install service-saddle assemblies and corporation valves in size, quantity, and 
arrangement required by City of Raleigh standards. 

2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for 
corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and corporation valves. 
Drill hole in main. Remove drilling machine and connect water-service piping. 

4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 
6. Install curb valve in water-service piping with head pointing up and with service box. 

D. Comply with NFPA 24 for fire-service-main piping materials and installation. 

E. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 

F. Bury piping with depth of cover over top at least 36 inches.  

G. Install piping by tunneling or jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed. 

H. Extend water-service piping and connect to water-supply source and building-water-piping 
systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems are 
installed. Terminate piping with caps, plugs, or flanges as required for piping material. 
Make connections to building-water-piping systems when those systems are installed. 

I. Install underground piping with restrained joints at horizontal and vertical changes in direction. 
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

3.5 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 
 

1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and 
AWWA M41. 

2. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. 
Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or 
ASTM D 3139 and pipe manufacturer's written instructions. 

3.6 ANCHORAGE INSTALLATION 

A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and 
restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
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3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Pipe clamps and tie rods. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 
ferrous anchorage devices. 

3.7 VALVE INSTALLATION 

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground 
valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44. 

C. UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve and valves in 
vaults with stem pointing up and with vertical cast-iron indicator post. 

D. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up 
and with service box. 

3.8 WATER METER INSTALLATION 

A. Water meters will be provided and installed by the City of Raleigh. 

3.9 ROUGHING-IN FOR WATER METERS 

A. Rough-in piping and specialties for water meter installation according to City of Raleigh 
requirements. 

3.10 WATER METER BOX INSTALLATION 

A. Install water meter boxes as shown on the construction drawings and in accordance with City of 
Raleigh requirements.  

3.11 BACKFLOW PREVENTER INSTALLATION   

A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. 
Install according to requirements of plumbing and health department and authorities having 
jurisdiction. 

B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to 
flooding. 

C. Do not install bypass piping around backflow preventers. 
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D. Support NPS 2-1/2 and larger backflow preventers, valves, and piping near floor and on brick or 
concrete piers. 

E. Install in accordance with City of Raleigh requirements. 

3.12 PROTECTIVE ENCLOSURE INSTALLATION 

A. Install concrete base level and with top approximately 2 inches above grade. 

B. Install protective enclosure over valves and equipment. 

C. Anchor protective enclosure to concrete base. 

D. Install in accordance with City of Raleigh requirements. 

3.13 FIELD QUALITY CONTROL 

A. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours. 

1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold 
at test pressure for 1 hour; decrease to 0 psig. Slowly increase again to test pressure and 
hold for 1 more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. 
Remake leaking joints with new materials and repeat test until leakage is within allowed 
limits. 

B. Prepare reports of testing activities. 

3.14 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping.  

3.15 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have been 
altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 100 
ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with water/chlorine 
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 
hours. 



BID SET                                             EADDY BUILDING – DETACHED ADDITION 
NC DEPT. OF AGRICULTURE AND CONSUMER SERVICES   SCO# 22-24471-02A 
     
 

WATER DISTRIBUTION   331100 -11 

c. After standing time, flush system with clean, potable water until no chlorine 
remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

C. All testing, reports, and certifications of the water distribution shall comply with City of Raleigh 
standards. 

3.16 Water Distribution Certification: 
 
A. This Contractor shall secure the services of a NC Registered Professional Land Surveyor 

(PLS) to survey and certify the as-built Water distribution system installation.  The certi-
fication shall be done in the following steps: 

 
1. After all water lines are in place, the PLS shall survey the locations of all pipes and 

appurtenances including pipe sizes are as required on the plans and meet the stand-
ards of these specifications.  Any pipe sizes or areas that do not meet these standards 
MUST be removed and reinstalled to meet these standards.  

 
2. As soon as finished grades are established, and final appurtenances are installed, the 

PLS shall survey the elevations of these items as required on the plans and meet the 
standards of these specifications.  

 
B. Have the Professional Land Surveyor complete the as-built survey and certification as de-

scribed above. 
 

C. Submit PLS certified surveys to the Engineer/Landscape Architect for total system certi-
fication of the water distribution system as part of the project to the Town of Wake Forest 
(City of Raleigh). 

 
D. The Contractor is responsible for submitting the certification package to the Town of 

Wake Forest (City of Raleigh) for the complete water distribution system. This includes 
but not limited to any certifications in order to close out any permits 

END OF SECTION 331100 
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SECTION 33 31 11 - SANITARY SEWER SYSTEM 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Work under this section includes, but is not limited to, piping, manholes, diversion structures, 
valves, and appurtenances for a complete sanitary sewer collection system. 

1.02 RELATED SECTIONS 

A. The following Sections have work that is directly related to this Section. This does not relieve 
the Contractor of his responsibility of proper coordination of all the work: 
1. Section 01 35 13 Specific Project Requirements  
2. Section 31 23 33 Trenching for Utilities 

1.03 REFERENCES 

A. Publications are referred to in the text by basic designation only. 
1. American Society for Testing and Materials (ASTM) 

 
a. A126 Gray Iron Castings and Valves, Flanges and Pipe Fittings. 
b. B117 Operating Salt Spray (Fog) Apparatus 
c. C33 Concrete Aggregates 
d. C76 Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe 
e. C150 Portland Cement 
f. C361 Reinforced Concrete Low-Head Pressure Pipe. 
g. C443 Flexible Watertight Joints for Precast Manhole Sections 
h. C478 Precast Reinforced Concrete Manhole Sections 
i. C497 Standard Methods Testing Concrete Pipe, Manhole Sections or Tile 
j. C618 Coal Fly Ash and Raw or Calcined natural Possolan for Use as a Mineral 

Admixture in Portland Cement Concrete 
k. C655 Reinforced Concret D-Load Culvert, Storm Drain and Sewer Pipe 
l. C822  Definition of Terms Related to Concrete Pipe and Related Products 
m. C890 Minimum Structural Design Loading for Monolithic or Sectional Precast 

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

and Laterals 
o. C1103 Joint Acceptance Testing of Installed Precast Concrete Pipe Sewer Lines 
p. C1131 Least Cost (Life Cycle) Analysis of Concrete Culvert, Storm Sewer, and 

Sanitary Sewer Systems 
q. C1244 Test Method for Concrete Sewer Manholes by the Negative Air Pressure 
r. C1619 Elastomeric Seals for Joining Concrete Structures 
s. D638 Tensile Properties of Plastics 
t. D714 Evaluating Degree of Blistering of Paints 
u. D1248 Polyethylene Plastics Molding and Extrusion Materials 
v. D1784 Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated 

Poly(Vinyl Chloride) (CPVC) Compounds 
w. D2241 Poly(Vinyl Chloride) (PVC) Pressure Rated Pipe (SDR Series) 
x. D2321 Recommended Practice for Underground Installation of Flexible 

Thermoplastic Sewer Pipe 
y. D2412 Determination of External Loading Characteristics of Plastic Pipe by 

Parallel-Plate Loading 
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z. D2794 Resistance of Organic Coatings to the Effects of Rapid Deformation 
(Impact) 

aa. D2924 Standard Test Method for External Pressure Resistance of Fiberglass 
(Glass Fiber Reinforced Thermosetting Resin) Pipe 

bb. D2996 Filament Wound Fiberglass (Glass Fiber Reinforced Thermosetting 
Resin) Pipe 

cc. D2997 Centrifugally Cast Fiberglass (Glass Fiber Reinforced Thermosetting 
Resin) Pipe 

dd. D3034 Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings 
ee. D3139 Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals 
ff. D3262 “Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Sewer Pipe. 
gg. D3350 Polyethylene Plastics Pipe and Fittings Materials 
hh. D3567 Determining Dimensions of Fiberglass (Glass Reinforced Thermosetting 

Resin) Pipe and Fittings 
ii. D3681 Chemical Resistance of “Fiberglass” (Glass-Fiber-Reinforced 

Thermosetting-Resin) Pipe in a Deflected Condition 
jj. D3839 Underground Installation of “Fiberglass” (Glass Fiber Reinforced 

Thermosetting Resin) Pipe 
kk. D4060 Abrasion Resistance of Organic Coatings by the Taber Abraser 
ll. D4161 “Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe Joints 

Using Flexible Elastomeric Seals 
mm. D4541 Pull-Off Strength of Coatings Using Portable Adhesion Testers 
nn. D4258 Surface Cleaning Concrete for Coating 
oo. D4259 Abrading Concrete 
pp. E96 Water Vapor Transmission of Materials 
qq. F477 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
rr. F1417 Standard Test Method for Installation Acceptance of Plastic Gravity 

Sewer Lines Using Low-Pressure Air 
ss. G95 Cathodic Disbondment Test of Pipeline Coatings 
tt. D6783 Standard specification for polymer concrete pipe. 
uu. C579 Standard test methods for compressive strength of chemical-resistant mortars, 

grouts, monolithic surfacings, and polymer concrete. 
vv. A648 - Standard Specification for Steel Wire, Hard Drawn for Prestressing Concrete 

Pipe 
ww. A569 – Standard Specification for Steel, Carbon (0.15 Maximum, Percent), Hot-

Rolled Sheet and Strip, Commercial Quality 
xx. A1011 – Standard Specification for Steel, Sheets and Strip, Hot-Rolled, Carbon, 

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability 

yy. A1011 – Standard Specification for Steel, Sheets and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Formability 

zz. A611 Grades C or D - Standard Specification for Steel, Sheet, Carbon, Cold-Rolled, 
Structural Quality 

aaa. A635 Grades 1012 through 1020 – Standard Specification for Steel, Sheet, and Strip, 
Heavy-Thickness Coils, Carbon, Hot-Rolled 

bbb. A659 - Standard Specification for Steel, Carbon (0.16 Maximum to 0.25 Maximum 
Percent), Hot-Rolled Sheet and Strip, Commercial Quality 

ccc. A1018 – Standard Specification for Steel, Sheet and Strip, Heavy-Thickness Coils, 
Hot-Rolled, Carbon, Commercial, Drawing, Structural, High-Strength Low-Alloy, and 
High-Strength Low-Alloy with Improved Formability 
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ddd. C969 Standard Practice for Infiltration and Exfiltration Acceptance Testing of 
Installed Precast Concrete Pipe Sewer Lines 

eee. C990 Standard specification for joints for concrete pipe and manholes using flexible 
joint sealant 

fff. C1417 Standard Specification for Manufacture of Reinforced Concrete Sewer, Storm 
Drain, and Culvert Pipe for Direct Design 

ggg. C1479 Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, 
and Culvert Pipe Using Standard Installations 

hhh. D6793 Standard Specification for Polymer Concrete Pipe 
 

2. American Water Works Association (AWWA) 
a. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
b. C110 Ductile-Iron and Gray-Iron Fittings, 3 inch through 48 inch, for Water and Other 

Liquids 
c. C151 Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for 

Water or Other Liquids 
d. C153 Ductile-Iron Compact Fittings, 3 inch through 16 inch, for Water and Other 

Liquids 
e. C504 Rubber-Seated Butterfly Valves 
f. C508 Swing-Check Valves for Waterworks Service, 2 inch Through 24 inch NPS 
g. C512 Air-Release, Air / Vacuum, and Combination Air Valves for Waterworks Service 
h. C550 Protective Epoxy Interior Coatings for Valves and Hydrants 
i. C600 Standard for Installation of Ductile Iron Water Mains and Their Appurtenances 
j. C900 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 inch through 

60 inch. 
k. C950 Standard for Fiberglass Pipe 
l. M23 PVC Pipe - Design Installation 
m. M41 Ductile Iron Pipe and Fittings 
n. M45 Fiberglass Pipe Design 

3. National Sanitation Foundation (NSF) Standards 
a. 14 Plastic Piping Components and Related Materials 

4. UNI-BELL Plastic Pipe Association (UNI) 
a. B-5 Recommended Practice for the Installation of Polyvinyl Chloride (PVC) Sewer 

Pipe 
b. B-6 Recommended Practice for Low-Pressure Air Testing of Installed Sewer Pipe 

5. Ductile Iron Pipe Research Association (DIPRA) 
a. 8-08/5M Design of Ductile Iron Pipe 

6. Reinforced Concrete Pipe 
a. American Concrete Pipe Association (ACPA) Design Data 9 Standard Installations 

and Bedding Factors for the Indirect Design Method. 
7.  American Association of State Highway and Transportation Officials  (AASHTO) 
8. American Concrete Institute 

a. 440.1R-15 Guide for the Design and Construction of Structural  Concrete Reinforced 
with Fiber-Reinforced Polymer (FRP) Bars 

b. 548.6R-96 Polymer Concrete-Structural Applications State-of- the-Art Report 
 

1.04 SUBMITTALS 

A. Submit the following in accordance with Section 01 33 00, Submittal Procedures: 
1. Affidavit of Compliance: Affidavit shall attest that supplied products conform to the 

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

1) All pipe used on Project 
2) All pipe coatings or liners 

b. Pre-cast concrete manholes 
1) The precast manufacturer shall provide detailed design calculations for each 

configuration (standard, T-base, etc.), which shall include calculations for wall 
stresses, flotation, depth, reinforcement, and all other criteria necessary for a 
complete design. 

c. Valves 
1) All valves used on Project 

2. Catalog Data and Calculations: Submit manufacturer’s standard drawings or catalog cuts 
and calculations for pipe pressure/thickness class, concrete reinforcement and stiffness 
class for the appropriate type pipe based on the Drawings and Specifications for the 
following. Clearly indicate material to be furnished for the Project including options to be 
provided and indicate if a greater pipe pressure/thickness class, concrete reinforcment or 
pipe stiffness class will be necessary based on the manufacturer’s calculations. 
a. Pipe 

1) All pipe used on Project 
2) All pipe coating or liners 

 
b. Pre-cast Concrete Manholes and the following appurtenances: 

1) Pipe connectors 
2) Joint material 
3) Castings 
4) Interior Coating System 

c. Service saddles 
d. Valves 

1) All valves used on Project 
3. Reports: 

a. Field test report for each section of pipe for the following: 
1) Pressure test for force mains. 
2) Low-pressure air test for gravity mains. 
3) Vacuum test for manholes. 
4) Deflection test for gravity mains. 

4. Operation and Maintenance Instructions: Submit complete operation and maintenance 
manual for the following: 
a. Valves. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Provide a 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 tongue and groove ends. 

B. Deliver pipe in the field as near as practicable to the place where it is to be installed. Distribute 
pipe along the side of the trench opposite to the spoil bank. 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 DUCTILE-IRON PIPE 

A. Pipe and fittings shall conform to 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 a 

minimum pressure class 250 for pipes 14-inch and larger. 
3. Suitable for a system working pressure of 250 psi minimum for gravity sewer, 150 psi for 

force mains. 
4. Pipe shall be supplied in nominal lengths of 18 or 20 feet. 
5. Pipe lining: 

a. Less than 12-inches: Cement-mortar lined with seal coat in accordance with AWWA 
C104 

b. 12-inch and larger: Interior of pipes and fittings shall be lined with PROTECTO 401 
ceramic epoxy as described in paragraph in this section. 

6. Pipe pressure/thickness class shall be suitable for the type laying condition as provided in 
Section 31 23 33, Trenching for Utilities, and at the depth indicated on the Drawings.  The 
proper pressure/thickness class shall be at a minimum as shown on the Contract Drawings.  
Pipe manufacturer to verify pipe selection, and document to Engineer, prior to ordering 
and manufacture of pipe.   

 
7. Pipe class shall not transition between manholes and shall be the highest pressure/thickness 

class required for that reach with exception to sections between manholes including jacking 
pipe as indicated on the Drawings. 

8. Ductile Iron may be used for gravity sewers and force mains. 

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, and conform 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 US Pipe or approved 
equal. 

F. Special Pipe Joints 
1. River Crossing (Ball Joint) 

a. Boltless 
b. Bolted 

G. Restrained Joints: 
1. Provide restrained joint pipe at fittings and valves where indicated on the Drawings.  

Length of restrained pipe shall be as shown.  Restrained joints shall be Flex Ring and Lok-
Ring (American), TR Flex (U.S. Pipe) or approved equal. 
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2. 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. 

3. 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 joints in restrained 
piping, use field weldments or wedge restraint glands or approved equal.  Gasket type field 
made joints will not be allowed.  

4. 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. 

5. Restrained joint fittings may be push-on joint type. 
6. Megalugs, Series 1100, as manufactured by EBAA Iron Sales or approved equal shall be 

allowable for restraint where fittings or valves are not available with restrained joints. 
7. Where additional fittings/valves are required and 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.   

8. Contractor shall develop a field layout schedule and drawing(s) for restrained joint pipe 
installations that are to be submitted for approval as outlined in Section  
01 33 00, Submittal Procedures. 
 

2.02 DUCTILE IRON PIPE LINER 

A. General 
1. The interior wall of ductile iron sewer pipe and fittings 12” and larger in diameter shall be 

protected by the Protecto 401 Ceramic Epoxy liner or equal.  
2. The lining shall meet the manufacturer’s recommendations and the following 

requirements as a minimum.  
3. The liner manufacturer shall have a minimum of ten (10) years of successful experience 

and be able to demonstrate successful performance on comparable projects. 

B. Lining Material 
1. The material shall be an amine cured novalac epoxy containing at least 20% by volume of 

ceramic quartz pigment. 
2. Permeability rating of 0.00 when tested according to Method A of ASTM E-96, Procedure 

A with a test duration of 30 days. 
3. The following tests must be run on coupons from factory lined ductile iron pipe: 

a. ASTM B-117 Salt Spray (scribed panel) – Results to equal 0.0 undercutting after two 
years. 

b. ASTM G-95 Cathodic Disbondment 1.5 volts @ 77°F.  Results to equal no more than 
0.5mm undercutting after 30 days.   

c. Immersion testing rated on using ASTM D-714. 
1) 20% Sulfuric Acid – No effect after two years. 
2) 140°F 25% Sodium Hydroxide – No affect after two years. 
3) 160°F Distilled Water – No effect after two years. 
4) 120°F Tap Water (scribed panel) – 0.0 undercutting after two years with no effect. 

d. An abrasion resistance of no more than 3 mils (0.075mm) loss after one million cycles 
using European Standard EN 598: Section 7.8 Abrasion resistance. 

 

2.03 POLYVINYL CHLORIDE (PVC) PRESSURE PIPE 

A. General 
1. Pipe and fitting size shall be as indicated on the Drawings. 
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2. PVC materials shall comply with ASTM D1784. 
3. PVC pipe is allowable for gravity sewers and pressure pipe. 

B. AWWA C900: C900 PVC pipe 4-inch to 60-inch shall conform to AWWA C900 and the 
following requirements: 
1. Outside diameter shall conform to ductile-iron pipe. 
2. Pipe DR shall be as shown on the Drawings. 
3. Pipe shall have plain end and elastomeric-gasket bell ends. 
4. Fittings shall conform to AWWA C110 or C153 and have mechanical joints. Fittings shall 

be made of gray-iron or ductile-iron. Interior of fittings shall be cement-mortar lined with 
seal coat in accordance with AWWA C104. Fittings 12” and larger in diameter shall be 
protected by Protecto 401 Ceramic Epoxy liner or equal. 

 

2.04 POLYVINYL CHLORIDE (PVC) GRAVITY PIPE 

A. General 
1. All PVC pipe shall be designed in accordance with AWWA M23 PVC Pipe – Design and 

Installation and the Unibell Handbook of PVC Pipe Design and Construction by the PVC 
Pipe Association. 

2. PVC materials shall comply with ASTM D1784 and D3034.  
3. See Section 31 23 33, Trenching for Utilities, for trench bedding and haunching 

requirements. 

B. Sewer Mains: 
1. Pipe size and DR shall be as shown on the Drawings. 
2. Pipe shall have an integral elastomeric-gasket bell end. Gaskets shall be in conformance 

with ASTM F477. 
3. Nominal pipe length shall be a minimum of 13 feet. 

C. Sewer Services: 
1. Pipe and fittings shall be Schedule 40 or 80 as specified on the drawings. 
2. Schedule 40 fittings shall be manufactured in accordance with ASTM D2466. Schedule 80 

fittings shall be manufactured in accordance with ASTM D2467. 
3. Joints shall be solvent cement weld. Solvent cement shall be in accordance with ASTM 

D2564. Joints shall be made in strict accordance with the pipe manufacturer’s 
recommendations including necessary field cuttings, sanding of pipe ends, joint support 
during setting period, etc.  

 

2.05 CENTRIFUGALLY CAST FIBERGLASS REINFORCED POLYMER MORTAR (CCFRPM) 
PIPE 

A. CCFRPM Pipe is allowable only for gravity sewers. 

B. Pipe and fittings shall conform to the following requirements: 
1. Size and stiffness class (SN) shall be as indicated on the Drawings. 
2. Pipe shall be supplied in 20-foot nominal lengths. 
3. Each length of pipe, fittings, couplings, and specials to be used shall be plainly and 

permanently marked with the following:  pipe class or strength designation, manufacturer’s 
name or trademark, date of manufacture, and the nominal pipe size. 

C. CCFRPM Pipe shall conform to ASTM D3262, for CCFRPM pipe manufactured of 
“Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) materials, and to the following 
requirements: 
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1. CCFRPM pipe shall be as manufactured by HOBAS Pipe. 
2. The pipe shall be manufactured in accordance with ASTM D3262 and shall meet the 

following cell limits:  Type 1, Liner 2, Grade 3, as described by Section 4.2 and Table 1 of 
ASTM D3262.  The stiffness is to be measured in accordance with ASTM D2412.  The 
corrosion liner shall not be considered as contributing to the structural strength of the pipe. 

3. The pipe shall be manufactured by the centrifugal casting process resulting in a dense, 
nonporous, corrosion-resistant, consistent, composite structure to meet the operating 
conditions as shown on the Drawings.   

4. Pipe shall conform to ASTM D2412 for minimum stiffness and external loading 
characteristics. 

5. Couplings, fittings and push-on joints shall be manufactured with flexible, elastomeric 
seals conforming to the requirements of ASTM D4161 and ASTM F477 and shall meet or 
exceed the pipe class at the location of its installation. 

6. Pipe joint shall be push-on type couplings unless specified otherwise. 
7. Pipe shall meet the minimum requirements of ASTM D3681 and ASTM D3262.  

Manufacturer shall provide complete 10,000-hour test results on pipe produced at the 
proposed location of manufacture.  Results shall reflect that the pipe has a minimum 
allowable strain of no less than 0.9% at fifty years when tested in accordance with ASTM 
D3681 and D3262.   

8. Normal production pipe for this project shall not incorporate raw materials that are not in 
compliance with ASTM D3681 and ASTM 3262. 

9. Interior of pipe shall be manufactured using a nonstructural resin with a minimum 
allowable elongation of 50% when measured in accordance with ASTM D638.  The liner 
nominal thickness shall be 40-mils. 

10. Exterior pipe surfaces shall be comprised of a layer of sand and resin to provide UV 
protection to the exterior. 

2.06 FILAMENT-WOUND FIBERGLASS REINFORCED POLYMER MORTAR PIPE 

A. Filament-Wound Fiberglass Reinforced Polymer Mortar Pipe is allowable only for gravity 
sewers. 

B. Pipe and fittings shall conform to the following requirements: 
1. Size and stiffness class (SN) shall be as indicated on the Drawings. 
2. Pipe shall be supplied in nominal lengths no less than 20-foot long and not greater than 40-

foot long. 
3. Each length of pipe, fittings, couplings, specials to be used shall be plainly and permanently 

marked with the following:  pipe class or strength designation, manufacturer’s name or 
trademark, date of manufacture, and the nominal pipe size. 

4. Wall Thickness:  The average wall thickness of the pipe shall not be less than the nominal 
wall thickness published in the manufacturer’s literature, and the minimum wall thickness 
at any point shall not be less than 87.5% of the nominal wall thickness.   

5. End Squareness:  All points around each end of a pipe unit shall fall within +/-1/4 inch or 
+/-0.5% of the nominal diameter of the pipe, whichever is greater, to a plane perpendicular 
to the longitudinal axis of the pipe. 

6. Stiffness:  Each pipe shall have sufficient strength to exhibit the minimum pipe stiffness at 
5% deflection as required by the Engineer.  Stiffness shall be tested in accordance with the 
test method of ASTM D2412. A minimum of one pipe shall be tested every 100 lengths of 
each type, grade, and size pipe produced. 

7. The minimum inside diameter of pipe shall meet the requirements of ASTM D3262 for 
Nominal Inside Diameters (ID) and Tolerances Inside Diameter Control Pipe. 
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C. Filament-Wound Fiberglass Reinforced Polymer Mortar Pipe shall conform to ASTM D3262, 
for fiberglass reinforced polymer mortar pipe manufactured of “Fiberglass” (Glass-Fiber-
Reinforced Thermosetting-Resin) materials, and to the following requirements: 
1. The pipe shall be manufactured by Thompson Pipe Group/Flowtite Pipe or Future Pipe 

Industries. 
2. The pipe shall be manufactured in accordance with ASTM D3262 with a minimum nominal 

pipe stiffness of (SN) as shown on the Drawings.  The pipe shall meet the following cell 
limits; Type 1, Liner 1 and Grade 1, according to the parameters of ASTM D3262.The 
stiffness is to be measured in accordance with ASTM D2412.  The corrosion liner shall not 
be considered as contributing to the structural strength of the pipe. 

3. The pipe shall be manufactured by the continuous advancing mandrel (filament wound) 
process resulting in a dense, nonporous, corrosion-resistant, consistent, composite structure 
to meet the operating conditions as shown on the Drawings.   

4. Pipe shall conform to ASTM D2412 for minimum stiffness and external loading 
characteristics. 

5. Couplings, fittings and push-on joints shall be manufactured with flexible, elastomeric 
seals conforming to the requirements of ASTM D4161 and ASTM F477 and shall meet or 
exceed the pipe class at the location of its installation. 

6. Pipe joint shall be push-on type double bell couplings with dual gaskets on either side of 
the coupling unless specified otherwise. 

7. Pipe shall meet the minimum requirements of ASTM D3681 and ASTM D3262.  
Manufacturer shall provide complete 10,000-hour test results on pipe produced at the 
proposed locaton of manufacture.  Results shall reflect that the pipe has a minimum 
allowable strain of no less than 0.65% at fifty years when tested in accordance with ASTM 
D3681 and D3262.  The pipe manufacturer may provide a 1,000 hr Reconfirmation Test of 
Strain Corrosion per ASTM D3681 to satisfy the requirement of testing of pipe at proposed 
manufacturing location.  This does not relieve manufacture from original 10,000-hour test.  
All testing shall be 3rd party witnessed and reports submitted. 

8. Normal production pipe for this project shall not incorporate raw materials that are not in 
compliance with ASTM D3681 and ASTM 3262. 

9. Interior of pipe shall be manufactured using a glass reinforced thermoset liner..  The liner 
nominal thickness shall be 40-mils. 

10. Exterior pipe surfaces shall be comprised of non-structural layer of glass reinforced resin 
to provide UV protection to the exterior. 

D. Resin Systems: The manufacturer shall use only approved polyester or vinyl ester resin systems 
with a proven history of performance in this particular application.   

E. Glass Reinforcements:  The reinforcing glass fibers to be used to manufacture the components 
shall be of the highest quality commercial grade of glass filaments suitably treated with binder 
and sizing compatible with impregnating resins.   

F. Silica Sand: Sand shall be minimum 98% silica with a maximum moisture content of 0.2% 

G. Additives: Resin additives, such as curing agents, pigments, dyes, fillers, thixotrophic agents, 
etc., when used, shall not detrimentally affect the performance of the product.  

H. Elastomeric Gaskets: Gaskets shall be supplied by qualified gasket manufacturers and be 
suitable for the service intended.   

2.07 MANHOLES - GENERAL 

A. Provide manholes to the depth as indicated on the Drawings. Manhole style, type, and inside 
diameter shall be as noted on the Drawings. 
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B. Manholes on lines 12” and larger in diameter, as well as manholes that directly receive a force 
main discharge, shall be polymer concrete manholes or precast concrete manholes internally 
coated with a polyurea or epoxy coating. 

2.08 PRECAST CONCRETE MANHOLES 

A. Provide manholes made of precast concrete sections in conformance with ASTM C478, the 
Drawings, the City of Raleigh Public Utilities Handbook, NC Department of Transportation, 
and the requirements that follow: 

B. General: 
1. Precast concrete manholes shall be as manufactured by Tindall Concrete Products, Inc., 

Adams Concrete, Hanson Pipe and Precast, Lindsay Precast, Oldcastle, or approved equal. 
2. T-series manholes as manufactured by Tindall Concrete Products or approved equal shall 

be an acceptable substitute to round manholes as specified herein. The T-series shall be the 
same size manhole as shown on the Drawings for round manholes (e.g., 6’ ID manhole, 
etc.) and shall meet all applicable requirements of the specifications. No reduction in size 
of the riser sections and top slab shall be allowable. 

C. Coatings: 
1. When applying coatings to new manholes, coatings will be applied above ground (before 

manhole components are installed). Areas to be coated shall meet coating manufacturer 
requirements for surface preparation. Joints shall be coated after manhole installation. 

2. Polyurea: 
a. Coating shall be Duramer 1030 as manufactured by SewerKote or approved equal. 

Coatings may be applied by brush, spray, or roller. Coating shall be provided in three 
separate parts; primer, intermediate coat, and top coat. 

b. Primer coat shall be a 20% solids, deeply penetrating, dual-component polyurea primer 
applied to 0.5 – 1.0 mils dry film thickness (150 ft2/gal). 

c. Intermediate coat shall be a dual component polyurea applied at 50 – 100 mils dry film 
thickness (50 ft2/gal). 

d. Top coat shall be a 65% solids, two-part polyurea applied at 7.5 – 10 mils dry film 
thickness (125 ft2/gal). 

3. Epoxy: 
a. The epoxy system shall be a spray applied, two component, 100% solids, solvent-free 

epoxy developed specifically for use in the wastewater environment. Epoxy liner shall 
be Raven 405, manufactured by Raven Lining Systems; Dura-Plate 5900 or 6100 
manufactured by Sherwin-Williams; Perma-shield H2S Series 434 and Perma-glaze 
Series 435, manufactured by Tnemec, or approved equal. 

b. Application procedures for the epoxy lining system shall be in accordance with the 
manufacturer’s recommendations, including materials handling, mixing, 
environmental controls during application, safety and spray equipment. 

c. The epoxy liner, when cured, shall have the following minimum characteristics 
measured by the applicable ASTM standards referenced herein: 
1) Hardness, Shore D ASTM D-2240 70 
2) Tensile Strength ASTM D-638 >7,000 psi 
3) Flexural Strength ASTM D-790 >10,000 psi 

4. When cured, the lining shall form a continuous, tight-fitting, hard, impermeable surface 
which is suitable for sewer system service and chemically resistant to any chemicals or 
vapors normally found in domestic sewage. 



BID SET                             EADDY BUILDING – DETACHED ADDITION 
NC DEPT. OF AGRICULTURE AND CONSUMER SERVICES   SCO# 22-24471-02A 
 

SANITARY SEWER SYSTEM   331100 -11 

 

5. The lining shall be compatible with the thermal condition of the existing sewer manhole 
surfaces.  Surface temperatures will range from 20°F to 100°F. 

 

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

in the cold joint between the base slab and the walls. Minimum thickness of base shall be 
6-inches. 

3. The width of the base extensions on Extended Base Manholes shall be no less than the base 
slab thickness. Extended bases shall comply with the details on Drawings. 

4. Riser: Minimum lay length of 16 inches. 
5. Cone: Eccentric or concentric cones may be used on 8 through 12-inch mains.  Concentric 

cones shall be used on all 15-inch and larger mains. 
6. Transition Slab: Provide a flat transition from 60-inch and larger manholes to 48-inch 

diameter risers, cones, and flat slab top sections. The maximum height of manhole over the 
transition top section shall be 12 feet. Transition sections shall not be used in areas subject 
to vehicle traffic. 

7. Flat Slab Top: Designed for HS-20 traffic loadings as defined in ASTM C890. Items to be 
cast into Special Flat Slab Tops (i.e. ring, cover, vent base) shall be sized to fit within the 
manhole ID and the top and bottom surfaces. Provide a float finish for exterior slab surface. 

8. Precast or core holes for pipe connections. Diameter of hole shall not exceed outside 
diameter of pipe by more than 3-inches. 

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

E. Joints: 
1. Manufacturer in accordance with tolerance requirements of ASTM C 990 for butyl type 

joints. 
2. 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. 
3. Flexible Joint Sealants: Flexible Joint Sealants: Preformed butyl rubber based sealant 

material conforming to Federal Specification SS-S-210A, Type B and ASTM C990. 
4. External Seal: Polyethylene backed flat butyl rubber sheet no less than 1/16-inch thick and 

8-inches wide. 

F. Inverts: 
1. Brick and mortar or precast concrete invert constructed to the width of the effluent pipe. 
2. Form and finish invert channel to provide a consistent slope from inlet(s) to outlet up to 6-

inches. 
3. Channel walls shall be formed to the springline of the outlet pipe diameter. 
4. Finish benches at 60 degrees to manhole walls. Provide a 1/4-inch radius at the edge of 

bench and trough. 

G. Flexible Pipe Connectors: Provide flexible connectors for pipe to manhole that conform to 
ASTM C923. Location of connectors shall vary from Drawings no more than 1/2-inch 
vertically and 5 degrees horizontally. Boot sleeves shall have stainless steel expansion bands 
and pipe clamps that meet or exceed ASTM C923. 

H. Steps: 
1. Steps are not allowed inside manholes. 
2. Steps shall be provided on outside of raised manholes when top elevation is greater than 

three (3) feet above existing ground elevation. 
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2.09 POLYMER CONCRETE MANHOLE 

A. General: 
1. Polymer concrete manholes shall be non-porous, corrosion-resistant, homogenous, 

composite structures.  
2. Provide manholes to the depth as indicated on the Drawings. Manhole style, type, and 

inside diameter shall be as noted on the Drawings. 
3. Provide manholes with manufacturing tolerances per ASTM C478. 
4. Provide base with riser as a monolithic section, unless shown otherwise. 
5. Extended bases: the width of the base extensions on extended base manholes shall be no 

less than the base slab thickness.  Extended bases shall comply with the details on 
Drawings. 

6. Manhole shall support dead and live loads including vehicle loads. 
7. Manhole wall thickness shall be designed to resist hydrostatic pressures with a minimum 

safety factor of 2.0. Wall thickness shall be consistent from invert to grade. Wall thickness 
shall be a minimum of 4”. 

8. Cones and adjusting rings shall be made of the same polymer concrete material. 
9. Manholes shall include engineered lifting devices that shall not penetrate through the wall. 
10. Portland cement concrete shall not be used. 
11. Polymer concrete manholes and structures shall be manufactured by U.S. Composite Pipe, 

Inc. (Thompson Pipe Group), Armorock, or pre-approved equal. 

B. Materials: 
1. Manhole shall consist of thermosetting resin, sand, and aggregate.  
2. Resin content shall be a minimum of 7% by weight. Resin shall be suitable for sewer 

applications. 
3. If resin additives, such as curing agents, pigments, dyes, fillers, and thixotropic agents, are 

used, they shall not be detrimental to the manhole.  
4. Patching or grouting material, if needed, shall be a polyester mortar compound provided 

by the manhole manufacturer or equal that is approved by the manufacturer. 

C. Joints: 
1. Provide riser sections with bell and spigot type joints. 
2. Manufacturer in accordance with tolerance requirements of ASTM C 990 for butyl type 

joints. 
3. 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. 
4. Flexible Joint Sealants: Flexible Joint Sealants: Preformed butyl rubber based sealant 

material conforming to Federal Specification SS-S-210A, Type B and ASTM C990. 
5. External Seal: Polyethylene backed flat butyl rubber sheet no less than 1/16-inch thick and 

8-inches wide. 

D. Inverts 
1. Factory cast invert(s) into base section with polymer concrete. 
2. Provide a consistent slope from inlet(s) to outlet. 
3. Channel walls shall be formed to the springline of the outlet pipe diameter. 
4. Finish benches at 60 degrees to manhole walls. Provide a 1/4-inch radius at the edge of 

bench and trough. 

E. Flexible Pipe Connectors: Provide flexible connectors for pipe to manhole that conform to 
ASTM C923. Location of connectors shall vary from Drawings no more than 1/2-inch 
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vertically and 5 degrees horizontally.  Boot sleeves shall have stainless steel expansion bands 
and pipe clamps that meet or exceed ASTM C923. 

2.10 CASTINGS 

A. General 
1. Made of gray iron, ASTM A-48 - class 30. 
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., or approved equal. 

B. Manhole Frame 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. Cast “SANITARY SEWER” and “DANGER PERMIT REQUIRED – CONFINED 

SPACE DO NOT ENTER” on the cover. Casting shall bear the name of the manufacturer 
and the part number. 

5. Provide camlocks on all manholes located in sanitary sewer easement. 
6. Provide cover with one 1-inch perforated hole unless noted as watertight on the Drawings. 
7. 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. 

2.11 COMPOSITE FRAME AND COVER 

A. Composite frame and cover shall not be used in roadways. 

B. Minimum clear opening shall be 22 inches.  

C. Cover shall be heavy duty with minimum H-20 load rating. 

D. “SANITARY SEWER” and “DANGER PERMIT REQUIRED – CONFINED SPACE DO 
NOT ENTER” shall be included on the cover. 

E. Provide cover with one 1-inch perforated hole unless noted as watertight on the Drawings. 

F. Provide stainless steel camlocks on all composite covers. Cam locks shall be operable without 
any special tools.  

G. Where required, provide gasket for watertight cover. 

H. Provide cover with manhole pick access.  

I. Frame and cover shall be provided by the same manufacturer. 

J. Frame and cover shall be manufactured by EJ, Trumbull Manufacturing, Composite Access 
Products, or equal. 

2.12 SEWER SERVICE 

A. Provide PVC wye sewer saddles for services on PVC mains. Saddles shall be solvent welded 
and fastened with double stainless-steel bands. 
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B. Provide a cast or ductile iron wye sewer saddle for services on ductile iron main.  Saddles shall 
be “Geneco E40” sewer saddles or approved equal consisting of a virgin SBR gasket 
compounded for sewer service, a ductile iron saddle casting, a 304 stainless-steel adjustable 
strap for fastening the gasket and the saddle casting to the sewer main, and a 304 stainless steel 
adjustable circle clamp for securing the service line into the SBR gasket. 

C. Sewer service shall include all required fittings, including new PVC cleanout. 

 

2.13 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. Standard system working pressure is pressure 175 psi. 
4. Equip valves with a suitable means of operation. 
5. 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. 
6. Provide valve accessories as required for proper valve operation for valve locations as 

indicated on the Drawings and as recommended by valve manufacturer. 
7. Valve accessories shall be compatible to proper valve operation. 
8. Similar valve types shall be of one manufacturer. 

B. Gate Valves, Resilient-Seated: Gate valves 3-inch to 36-inch shall conform to AWWA C509 
for and to the following requirements: 
1. O-ring stem seal on non-rising (NRS) stem valves. 
2. Ends shall be mechanical joint for underground locations and flanged joint for above 

ground locations. 
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. Be of one manufacturer. 
5. Valves 16-inch and larger shall be equipped with cast iron gearing to facilitated opening. 

Gear cases shall be extended or totally 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 bypass. 

C. Plug Valves: Plug valves shall conform to the following requirements: 
1. Plug valves shall be of the non-lubricated, eccentric type designed for a working pressure 

of 175 psi for valves 12 inch and smaller, 150 psi for vales 14 inch and larger. 
2. Valves shall provide tight shut-off at rated pressure. 
3. The plug valve body shall be cast iron ASTM A126 Class B with a welded-in overlay of 

not less than 90% nickel alloy content on all the surfaces contacting the face of the plug. 
4. The valve plug shall be constructed of cast iron conforming to ASTM A126 Class B, with 

Buna N resilient seating surface to mate with the body seat. 
5. Valve flanges shall be in accordance with ANSI B16.1 Class 125.  
6. Shaft bearings shall be sleeve-type, sintered, oil impregnated, and permanently lubricated 

stainless steel. 
7. Plug valve shaft seals shall be of the multiple V-ring type and shall be adjustable. Sealing 

system shall conform to AWWA C504 standards. All packing shall be replaceable without 
removing the bonnet or actuator and while valve is in service. 

8. Valves 6” and larger shall be provided with gear actuators. 
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9. Provide levers or hand wheels to operate the valve as recommended by the manufacturer. 

D. Swing Check Valves: Swing check valves from 2 to 24-inch shall conform to AWWA C508 
and to the following requirements: 
1. Provide lever and weight for swing check control. 
2. Resilient material to Metal seat construction. 
3. Ends shall be flanged. 

2.14 AIR RELIEF VALVES 

A. Provide air valves in conformance with AWWA C512 and the following: 
1. Valve type shall be a combination valve. 

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

2. Valve shall be designed for the following automatic operation: 
a. Release of large quantities of air during the filling of the main. 
b. Permit air to enter the main when it is being emptied. 
c. Release accumulated air while the main is in operation and under pressure. 

3. Valve shall be designed for a system pressure 150 psi. Valve shall also operate at a 
minimum system pressure of 20 psi. 

4. Provide threaded inlet. 
5. Provide stainless steel ball float and internal trim. 
6. Provide isolating bronze ball valve for connection to main line. 
7. For sewage force mains provide tall body to minimize possibility of sewage plugging 

orifice or linkage. 
8. Sewage force main valve shall include backwash accessories. They shall include bronze 

flushing ball valves and 5 feet of rubber hose with quick-connect coupling on each end. 

2.15 VALVE BOX 

A. Valve Box, Below Ground: Boxes shall be high strength cast iron of the screw or telescopic 
type. Box shall consist of a base section, center extension as required, and a top section with 
cover marked “SEWER.” 

2.16 THRUST BLOCKING 

A. Provide concrete thrust blocking for pressure lines 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.   

2.17 GEOTEXTILE WRAP FOR FRP SANITARY SEWER 

A. Provide geotextile fabric wrap for use as FABRIC FOR SOIL STABILIZATION.  The fabric 
shall: 
1. Consist of strong, rot-proof synthetic fibers formed into a woven fabric. 
2. Be free from any treatment or coating which might significantly alter its physical properties 

before or after installation. 
3. Contain stabilizers and/or inhibitors to make the filaments resistant to deterioration 

resulting from ultraviolet or heat exposure. 
4. Be a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain 

their relative position with respect to each other. 
5. Be free from defects or flaws which significantly affect its physical and/or filtering 

properties. 
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6. Meet the physical properties and classification as a Type 4, Fabric for Soil Stabilization in 
accordance with NCDOT Table 1056-1.” 

PART 3 EXECUTION 

3.01 GENERAL 

A. Pipe installation shall meet the following general guidelines: 
1. Lay pipe in the presence of the Owner’s designated resident project representative, 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. Provide tight closure pipe ends when work is not in progress. 
7. Keep pipe interior free of foreign materials. 
8. Do not lay pipe in water or when the trench or weather conditions are unsuitable for the 

work. 
9. Clean bell and spigots before joining. Make joints and lubricate gasket in accordance with 

pipe manufacturer recommendation. 
10. Block fittings with concrete or restrained as indicated on the Drawings or as required to 

prevent movement. 

B. Gravity Pipe: Gravity pipe installation shall meet the following general guidelines: 
1. Lay pipe upgrade from the lower end and at the grades and alignment 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. 
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 GRAVITY SEWER PIPE 

A. Lay sewer pipe to true lines and grades by using laser beam equipment or other acceptable 
means. 
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B. Minimum Separation Distances: 
1. In general, 100-foot horizontal separation from wells or other water supplies.  If sewer pipe 

is installed within 50 foot of a public well or water supply or 25 foot of a private well or 
water supply, ferrous pipe must be used.  Manholes shall not be located within 50-foot of 
a public well or water supply or 25 foot from a private well or water supply. 

2. 24-inch vertical separation from storm sewers or ferrous pipe shall be used. 
3. For separation from water mains see paragraph 3.02 above. 

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 
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. 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 
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 

4. The Contractor shall verify the offset distances specified are acceptable with the pipe 
manufacturer prior to installation. 

5. Carrier pipe of any joint type may not be deflected. 

3.05 DUCTILE IRON PIPE LINER  

A. Application 
1. The entire surface shall be inspected prior to receiving protective compound to ensure that 

no oil, grease, etc. exists on the surface.  If any surface contains any of these items shall 
be solvent cleaned to remove said substances. 

2. Once free of any oil, grease, etc., all surfaces shall be abrasive blasted using sand or grit 
abrasive media.  No rust shall be present on surface at the time of application. 

3. After surface preparation, the pipe interior shall receive 40 mils nominal dry film thickness 
of Protecto 401 or approve equal. Follow manufacturer’s thickness requirements. 
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4. No lining shall take place when the substrate or ambient temperature is below 40°F.   
5. The surface must be dry and dust free during application. 
6. Bell Sockets and Spigot Ends shall be coated with 6 mils nominal, 10 mils maximum with 

Protecto Joint Compound 6 inches back from the end of the spigot end. 
7. The joint compound shall be applied by brush to ensure full coverage. 
8. No excessive buildup shall be present in the gasket seat or on the spigot ends.   
9. Coating of the gasket seat and spigot ends shall be done after the application of the lining 

to the interior of the pipe. 
10. The number of coats shall be as recommended by the lining manufacturer. 
11. No material shall be used for lining which is not indefinitely recoatable with itself without 

roughening of the surface. 
12. Provide touch up, as necessary, using Protecto Joint Compound per manufacturer’s 

recommendations. 

B. Inspection and Certification 
1. A magnetic film thickness gauge shall be used to confirm the thickness on all ductile iron 

pipe and fittings.  Thickness testing shall be done in accordance with SSPC-PA-2 Film 
Thickness Rating. 

2. The interior lining shall be tested using a non-destructive 2,500 volt test to check for 
pinholes.  Repair defects prior to shipment. 

3. Each pipe joint and fitting shall be marked with the date of application of the lining system 
along with its numerical sequence of application on that date and records maintained by 
the applicator of his work.  These records shall be made available to the Engineer upon 
request. 

4. The pipe/fitting manufacturer shall provide a certificate attesting that the applicator meets 
the requirements of this specification, and that the material used was as specified and 
applied as specified. 
 

3.06 PVC PRESSURE PIPE 

A. Install PVC C900/ pipe in conformance with AWWA C605. 

B. Bell and Spigot Joints: Clean bell and spigot ends prior to jointing. Ends of field cut pipe shall 
be beveled with file. Gasket shall be clean and lightly lubricated. Joint shall be made as 
recommended by the manufacturer. 

3.07 FIBERGLASS REINFORCED PIPE – CENTRIFUGALLY CAST AND FILAMENT WOUND 

A. Install pipe in accordance with manufacturer’s recommendations and the following 
requirements: 
1. The bedding and burial of pipe and fittings shall be in accordance with the Drawings and 

Specifications and the Manufacturer’s requirements. 
2. Do not exceed forces recommended by the manufacturer when joining pipe. 
3. Gasket shall be wiped clean prior to joining.  Damaged, defective, or bulging gaskets shall 

be replaced with a new coupling. 
4. Wipe the plain end of pipe clean prior to insertion in the coupling.  The coupling 

components shall also be wiped clean prior to connection. 
5. Apply joint lubricant, as approved by pipe manufacturer, to pipe end and elastomeric 

gaskets. 
6. For handling pipe, use textile slings or other suitable materials or a forklift.  Use of cables 

or chains is not permitted.  Damaged pipe will be rejected. 
7. Pipe shall be free of nicks, scratches and gouges at the time of installation.  Visible gouges 

shall be cause for rejection of pipe. 
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8. Join pipe in straight alignment then deflect slightly if required.  Do not allow the deflection 
angle to exceed the deflection permitted by the manufacturer. 

9. No blocking under the pipe will be permitted. 
10. Storage of pipe on the job site shall be done in accordance with the pipe manufacturer’s 

recommendation and with approval of the Engineer.   
11. Under no circumstances shall pipe or fittings be dropped either into the trench or during 

unloading.  The interior of the pipe shall be kept clean of oil, dirt, and foreign matter; and 
the machined ends and couplings shall be wiped clean immediately prior to jointing.   

12. Use a pipe cutter where necessary to cut and machine all pipe in the field.  A “full insertion 
mark” shall be provided on each field-cut pipe end.  Field-cut pipe shall be beveled with a 
beveling tool in accordance with the manufacturer’s recommendations.  Bevels shall be in 
accordance with the manufacturer’s requirements.   

13. If not integral to the bell or coupling, rubber gaskets shall be marked with manufacturer’s 
identification sizes and proper insertion direction.   

14. Before use, all pipe and specials shall be thoroughly examined for defects; and no piece 
shall be installed which is known to be defective.  If any defective piece should be 
discovered after having been installed, it shall be removed and replaced with a sound on in 
a satisfactory manner at no additional cost to the Owner.   

15. For open-trench construction, the laying of the pipe in finished trenches shall begin at the 
lowest point with the coupling/bell ends pointing opposite to the direction of flow.  The 
interior of the pipe and the jointing seal shall be free from sand, dirt, and trash before 
installing in the line.  Extreme care must be taken to keep the couplings of the pipe free 
from dirt and rocks so joints may be properly assembled without overstressing the 
coupling.  The jointing of the pipe shall be done in strict accordance with the pipe 
manufacturer’s instructions and shall be done entirely in the trench.   

16. Fiberglass reinforced pipe shall be aligned and joined in accordance with each 
manufacturer’s recommendations.  Joining of pipe shall not exceed the maximum 
allowable misalignment for each manufacturer’s installation requirements.  Contractor 
shall inspect the joint of each section of pipe throughout the circumference of the joint prior 
to backfilling to determine offset or misalignment of the joint and measure.  Any offset 
greater than the maximum allowable for the specified pipe material shall be field adjusted, 
re-inspected, and re-measured prior to backfilling of the pipe section. 

17. Geotextile shall be utilized for filtration and stabilization of stone bedding, haunching, and 
initial backfill when loose, non-cohesive soils are encountered. Contractor is responsible 
for identifying potential locations for geotextile bedding wrap and confirming with 
Owner’s geotechnical representative. Geotextile wrap shall be installed in accordance with 
AASHTO M288-06, Appendix X1 and manufacturer’s installation recommendations.  
Prior to covering, the geotextile material shall be inspected for damage during installation.  
Damaged geotextiles shall be replaced or repaired immediately at no additional cost to the 
Owner.  Sheets of fabric may be sewn or bonded together with a fungus resistant material 
in accordance with AASHTO M288-06, Appendix X1.1.4.  No deviation from any physical 
requirements will be permitted due to the presence of the seam.  When anchor pins are 
necessary, fabricate them of steel, 3/16” in diameter, at least 18” long, pointed at one end, 
and have a head that will retain a steel washer having an outside diameter of no less than 
1.5”.  When wire staples are necessary, provide staples made of No. 11 gage new steel wire 
formed into a “U” shape.  The size when formed must not be less than 6” in length with a 
throat of not less than 1” in width.  Fabric will be rejected if more than 72 hours has elapsed 
between the time the protective wrapping has been removed and the fabric is covered up 
during installation.  Replacement fabric will be obtained by the Contractor at no additional 
cost to the Owner.  Construction vehicles shall not be allowed directly on geotextile.  If 
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placement of backfill material causes damage to the geotextile, the damaged area shall be 
repaired or replaced at no additional cost to the Owner. 

18. When CCFRPM pipe is stored in an area where it is exposed to sunlight or other sources 
of UV radiation, the ends of each pipe shall be covered to protect the inner liner from 
exposure in accordance with the manufacturer’s recommendations.” 

3.08 REINFORCED CONCRETE HDPE LINED SEWER PIPE 

A. Care shall be taken in loading, transporting, and unloading to prevent damage to the pipe.  All 
pipe shall be examined and approved by the Engineer or his appointed representative before 
laying and no piece shall be installed which is found to be defective. 

B. Preparation of bedding and backfill shall be as specified on the Drawings and per the 
requirements of the American Concrete Pipe Association’s Design Data 9.  Pipe shall be laid 
with uniform bearing under the full barrel of the pipe. 

C. Pipe shall be protected from lateral displacement by pipe embedment material installed as 
provided in the Drawings.  Under no circumstances shall concrete pipe be laid in water and no 
pipe shall be laid in unsuitable weather or trench conditions.  Pipe shall be laid with bell ends 
facing the direction of laying except when making closures. 

D. Rubber gaskets shall be installed in strict conformance with the pipe manufacturer’s 
recommendations. 

E. Pipe shall be laid to line and grade as shown on the plans.  Curves may be formed using 
fittings, specials, or unsymmetrical joint closure of straight pipe as required. 

F. As the pipe line is being laid, and prior to welding of the HDPE liner, each joint shall be tested 
with a Go/No-Go joint air test to verify joint integrity.  The test shall be conducted on the 
mated joint after two subsequent joints have been laid to confirm that the joint and gasket are 
assembled properly, i.e. no pinched or rolled gaskets or cracked bells.  The test shall consist 
of using a Cherne Joint Tester (or approved equal) employing a modified test procedure.  The 
modified test shall consist of pressurizing the sealing bladders to 80 psi and then pressurizing 
the joint to 5 psi.  The pressure cannot drop more than 1 psi in 5 seconds for the joint to be 
considered acceptable.  Any problems with the joint (bell, spigot, or gasket) will be identified 
by the inability to pressurize the joint.  If the joint fails this test, the joint shall be removed and 
replaced using new gaskets then re-tested.  All joint tests shall be witnessed and approved by 
the Engineer or the designated representative. 

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

C. Valve Boxes: Set valve boxes flush with finished grade. Box shall be supported so that no stress 
shall be transmitted to the valve. Operating nut shall be centered in box. 

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

E. Valve boxes shall be set straight with the operating nut centered and supported on (2) 4” 
concrete blocks, to prevent load transfer onto valve body or pipe line. Set top of box at finished 
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grade. Provide a 24-inch x 24-inch wide by 6-inch thick concrete pad at top of valve boxes 
outside paved areas. 

 

3.10 AIR RELIEF VALVES 

A. Main shall be drilled for a two-inch connection. 

B. Valve shall be installed on the main line with a service saddle. 

C. Install air valve in a flat top manhole. 

3.11 MANHOLES 

A. Set base plumb and level. If using precast inverts, then align manhole invert with pipe invert. 

B. Secure pipe connectors to pipe in accordance with manufacturer’s recommendation. 

C. 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. 

D. 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. 

E. Set manhole frames to grade with grade rings in paved areas. Grade rings are not allowable for 
manholes located in easements. Seal joints between cone, adjusting rings, and manhole frame 
with butyl sealant rope and sheet.  Concrete collar as shown in detail on the drawings shall be 
installed for manholes located in pavement. 

F. Apply external seal to the outside of joint. 

G. Finish the interior by filling fractures greater than 1/2-inch in length, width or depth with a sand 
cement mortar. 

H. Clean the interior of the manhole of foreign matter. 

3.12 SEWER CLEANOUTS 

A. Sewer cleanouts connected to ductile iron pipe shall also be ductile iron sewer pipe conforming 
to these specifications. 

B. Sewer cleanouts connected to PVC pipe shall also be PVC sewer pipe schedule 40 conforming 
to ASTM-D-3034 latest revision. Use elastomeric gaskets for pipe joints. 

C. PVC wye sewer saddles shall be used on new PVC pipe. Saddles shall be used on existing 
PVC, solvent welded to the main and fastened with double stainless steel bands. 

D. Cleanouts shall be a minimum of 4-inch diameter unless noted otherwise on the Drawings. 
Provide sewer cleanouts with screw-in watertight cap. Installation shall be in accordance with 
the details as shown on the Drawings. 

3.13 SERVICE CONNECTIONS 

A. Make service connections in accordance with the standard detail(s) on the Drawings. 

B. Service connections to the main lines shall be perpendicular to the main line to the edge of the 
right-of-way or easement line. 

C. Four-inch lines shall have a minimum slope of 1.0 % and have cleanouts every 75 feet at a 
minimum in addition to a cleanout at the right-of-way line or at the edge of the easement. 
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D. Six-inch lines shall have a minimum slope of 0.60 % and have cleanouts every 100 feet at a 
minimum in addition to a cleanout at the right-of-way line or at the edge of the easement. 

E. 6-inch service lines shall tie directly into a manhole. 

F. Wye sewer saddles shall be made only when the sewer main is 8-, 10-, or 12-inch diameter 
concrete, ductile iron, or PVC sewer pipe. This type connection cannot be used on truss sewer 
pipe. The opening in the sewer main for the saddle shall be cut with a hydraulically driven or 
pneumatically driven circular tapping saw of the same nominal diameter as the sewer service 
line. 

3.14 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 the 
specification section for each item. 

3.15 TESTING 

A. General 
1. Clean and flush pipe system of foreign matter prior to testing. 
2. Notify Owner and Engineer a minimum of 48 hours prior to testing. 
3. Perform tests in the presence of Engineer. 
4. Length of line to be tested at one time shall be subject to approval of Engineer. 
5. Pipe sections shall not be accepted and placed into service until specified test have been 

performed and approved. 
6. Repair defects in the pipe system. Make repairs to the same standard as specified for the 

pipe system. 
7. Retest repaired sections until acceptance. 
8. Repair visible leaks regardless of the test results. 

B. Pressure Mains 
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. Keep pipe interior clean during construction to minimize the amount of water 
required for flushing. 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. Pressure test in accordance with AWWA C600 for ductile iron pipe and AWWA C605 and 
M23 for PVC pipe and the following. 

4. Make pressure tests between valves. Furnish suitable test plugs where line ends in “free 
flow.” 

5. 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. 
Include cost of air vents in price of testing. Leave corporation stops in place after testing 
and note locations on As-Built Drawings. 

6. Allow concrete blocking to reach design strength prior to pressure testing. 
7. Force main shall be completely filled with water, all air expelled from the pipe, and the 

discharge end of the pipeline shall be plugged and adequately blocked before hydrostatic 
test begins. 
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8. Upon completing a section of pipe between valves, perform hydrostatic pressure test as 
follows: 
a.  1.5 times working pressure or 150 psi (whichever is greater) for 2 hours 
b. Test pressure shall not be less than 1.25 times working pressure at highest point along 

test section. 
c. Test pressure shall not vary by more than +/- 5 psi for the duration of the test. 
d. Test pressure shall not exceed the pressure rating for any system component within the 

test section. 
9. 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 

C. Gravity Sewer Mains 
1. Test gravity sewer between manholes using low-pressure air.  Each pipe joint/coupling 

shall be individually tested with a internal joint tester following installation and prior to the 
next joint/coupling of pipe being installed.  The joint/coupling of pipe being tested shall be 
retested after the next upstream joint/coupling of pipe is tested, to insure that the upstream 
pipe connection has not caused the initial pipe joint/coupling to lose its seal. 

2. Light Testing: Engineer will check for displacement of pipe as follows: 
a. A light will be flashed between the ends of the pipe section being tested. 
b. If the illuminated interior shows misalignment, or other defects as designated by 

Engineer, defects shall be repaired. 
3. General 

a. Infiltration shall not exceed 100 gallons per inch of diameter, per mile of pipe, per 24 
hours. Engineer may require flow measurement for verification of infiltration. 

b. Verify that maximum infiltration rate shall not be surpassed by performing an air 
testing as follows. 

4. Low Pressure Air Test: 
a. Air testing of sewer mains shall conform to UNI-B-6 and the following requirements: 
b. Perform initial air test when each section of main is complete including services to 

right of way. Test as construction proceeds. 
c. Wet interior surfaces of porous pipe material prior to testing. 
d. Safety 

1) Provide a superintendent who has experience in low pressure air testing of gravity 
sewer mains. 

2) Follow safety recommendations of air testing equipment manufacturer. 
3) Properly brace sewer plugs during testing. Test plugs prior to use in air testing. 
4) No one shall be allowed in manhole or trench when pipe is under pressure. 
5) Pressurizing equipment shall include a regulator and a pressure relief valve, which 

are set no higher than 9 psig. Monitor gauges continuously to assure that the 
pressure does not exceed 9 psig. 

e. Equipment 
1) Sewer plugs shall be specifically designed for low pressure air testing. 
2) Use two separate air hoses. 

i) One to connect the control panel to the sealed line for introducing the air. 
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ii) One from the sealed line to the control panel to provide constant monitoring 
of the air pressure in the line. 

iii) If Pneumatic plugs are used a separate line shall be used to inflate the plugs. 
3) As a minimum the above ground air testing equipment shall include a shutoff 

valve, pressure regulating valve, pressure relief valve, input pressure gauge, and a 
continuous monitoring pressure gauge having a pressure range from 0 to at least 
10 psig. 

4) Continuous monitoring pressure gauge shall be at least 4 inches in diameter with 
minimum divisions of 0.10 psi and an accuracy of +/- 0.04 psi. 

5) Monitoring gauges shall be subject to calibration as deemed necessary. 
6) Air used for testing shall pass through a single above ground control panel. 
7) Internal joint testers shall be manufactured by Lansas Products, Plug-It Products, 

or Cherne Industries, Inc. 
f. Testing 

1) Groundwater Determination: Immediately prior to each air test, determine 
groundwater level by a method acceptable to the Engineer. Adjust pressure used 
in air test in accordance with groundwater level. 

2) Apply air slowly to the test section until the pressure reached is 4.0 psi plus an 
adjustment of 0.433 psi for each foot of ground water above the crown of the pipe. 
Internal air pressure, including adjustment for ground water, should never exceed 
9.0 psi for ductile iron and concrete pipe and 5.0 psi for Fiberglass pipes.  The 
Contractor may have to dewater trench to maintain ground water at or below crown 
of fiberglass pipe when testing.  Cost for this shall be included in unit price for 
pipe installation. 

3) When the above required pressure is reached, throttle air supply to maintain 
internal pressure for at least two minutes to permit stabilization. 

4) When pressure has stabilized at required pressure, shut off air supply. 
5) While observing the continuous monitoring pressure gauge, decrease pressure 

approximately 0.5 psi from required pressure. 
6) At this reading timing shall commence with a stop watch and allowed to run until 

pressure has dropped 1.0 psi or allowable time has lapsed. Line shall be 
“Acceptable” if the pressure drop does not exceed 1 psig in the time prescribed for 
the test below in Table 1, Low Pressure Air Testing for Gravity Sewer Mains. 

7) Air pressure applied through the internal joint testers shall be in accordance with 
item 2) above. 

 



BID SET                             EADDY BUILDING – DETACHED ADDITION 
NC DEPT. OF AGRICULTURE AND CONSUMER SERVICES   SCO# 22-24471-02A 
 

SANITARY SEWER SYSTEM   331100 -25 

 

TABLE I 
 

LOW PRESSURE AIR TESTING 
FOR 

GRAVITY SEWER MAINS 
 

MINIMUM TIME REQUIRED FOR A MAXIMUM 1.0 PSIG PRESSURE DROP 
FOR SIZE AND LENGTH OF PIPE INDICATED 

 
1 

Pipe 
Dia. 
(in.) 

2 
Minimum 

Time 
(min:sec) 

3 
Length 

for 
Minimum 

Time 
 (ft) 

4 
Time for 
Longer 
Length 
(sec) 

5 
Specification Time for Length (L) Shown  

(min:sec) 

    100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 
4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 
6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24 
8 7:34 298 1.520 L 7:34 7:34 7:34 7:36 7:36 8:52 10:08 11:24 
10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 
12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 
15 14:10 159 5.324 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04 
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 
21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31 
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48 
30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15 
33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:21 193:53 
36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 230:46 

 
This Table is from UNI-B-6-90. The table is based on a Q (allowable air loss rate in test section) = 0.0015 cubic feet / minute / square feet. To shorten 
required test time a maximum pressure drop of 0.5 psig may be used and time requirements reduced by half.
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5. Deflection Test for SDR 35 and Ribbed (ASTM F 949) PVC pipe. 
a. Measure for deflection of pipe no sooner than thirty days after installation and 

backfill. 
b. Deflection shall not exceed 5 percent of pipe diameter. Maximum allowable long-

term deflection shall be 5 percent. 
c. Measure deflection with an approved “GO-NO-GO GAUGE” method or by an 

approved recording deflectometer. Verify gauge on site prior to testing. 
6.  Deflection Test for Fiberglass Pipe. 

a. Measure for deflection of pipe within 48 hours (initial test) after installation and 
backfill and again (final test) within thirty days. 

b. Deflection shall not exceed 3 percent of pipe diameter for the initial test and 4 
percent of pipe diameter for the final test. Maximum allowable long-term deflection 
shall be 5 percent. 

c. Measure deflection with an approved “GO-NO-GO GAUGE” method or by an 
approved recording deflectometer. Verify gauge on site prior to testing. 

D. Vacuum test each manhole in accordance with ASTM C1244 and the following: 
1. No personnel shall be allowed in manhole during testing. 
2. Test manhole after assembly and prior to backfilling. 
3. Plug pipes with suitably sized and rated pneumatic or mechanical pipeline plugs. Brace 

plugs to prevent displacement. 
4. Position vacuum test head assembly to seal against interior surface of the top of cone 

section in accordance with manufacturer’s recommendation. 
5. Draw vacuum of 10 inches of mercury on manhole. Shut off the vacuum pump and close 

valve on vacuum line. 
6. Measure time for vacuum to drop to 9 inches of mercury. Manhole shall pass if time 

meets or exceeds the following: 
Manhole I.D. (inches) 48 60 72 84 96 120 T-series 
Seconds   60 75 90 105 120 150 105 

7. If manhole fails test, remove head assembly, coat interior with a soap and water solution, 
and repeat vacuum test for approximately 30 seconds. Leaking areas will have soapy 
bubbles. Make necessary repairs to the satisfaction of Engineer and repeat test until 
manhole passes. 

3.16 CLEANING AND TV INSPECTION 

A. Upon completion of other testing, clean all newly installed sewer mains.  This shall include 
all sewer main and lateral connections.  This cleaning shall meet the following requirements: 
1. The Owner’s designated resident project representative shall be present throughout the 

cleaning operations. 
2. The sewer mains shall be cleaned with a high-velocity water jet.  No debris of any kind 

shall be released into the sewer system. 

B. Upon completion of cleaning operations, within 2 hours, Owner shall televise all newly 
installed sewer mains. 
1. Contractor shall coordinate cleaning and televising operations with Owner to ensure 

time schedules can be achieved.   
2. If televising is not properly coordinated, Owner may request Contractor to clean sewer 

mains again at no additional cost to the Owner. 
 

END OF SECTION 
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SECTION 334100 – STORM DRAINAGE & PIPING 
 

PART 1 GENERAL 
 

1.1 Scope: 
 

A. Related work specified elsewhere: 
 
1. Earthwork (Section 31 20 00) 
2. Erosion & Sediment Control (Section 31 10 10) 

 
1.2: Work included in this Section: 

 
1. Installation of Storm Drainage Structures and Piping. 
2. Temporary Protection of Work in progress. 
3. Intermediate and As-Built Survey of the entire Storm Drainage System. 

 
1.3: Industry Standards: 

 
A. Reference:  Some products and execution are specified in this section by reference to 

published specifications or standards of the following with respective abbreviations 
used: 

 
1. The American Society for Testing and Materials (ASTM) 
2. North Carolina Roadway Standard Drawings (most recent edition) 
3. North Carolina Department of Transportation (NCDOT) Standards Specifications 

for Roads and Structures, latest edition. 
 

B. Manufacturers:  For purposes of designating type and quality for the work under this 
section, the drawings and these specifications are based on products manufactured or 
furnished by manufacturers or suppliers listed.  Products of the following 
manufacturers will be acceptable if equal to those specified herein and, on the 
drawings, when approved in writing by the Engineer/Landscape Architect:   

 
1. Grates & Frames: 

 
(a) East Jordan Ironworks 
(b) McKinley Ironworks 
(c) Neenah Foundry 
 

2. Plastic Drainage Pipe: 
 

(a) ADS, Advanced Drainage Systems, Inc. 
(b) Crumpler Plastic Pipe, Inc. 
(c) Hancor, Inc. 

 
C. City of Raleigh and Standards and Requirements:  All storm drainage installation 

shall meet or exceed the City of Raleigh published requirements and standards.   
 

D. Intermediate and As-Built Survey for Storm Drainage System and Storm-water 
Control Measures (SCM):  This Contractor shall provide an intermediate survey 
locating all pipes and storm drainage inlets showing pipe slopes and inverts for 
review by the Engineer/Landscape Architect prior to completion of finish grading.  
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This Contractor shall also provide a Professional Land Surveyor (PLS) certified ‘As-
Built’ survey of the complete storm drainage system at project’s end. 

PART 2 PRODUCTS 
 

1.4: Storm System Materials: 
 

A. Concrete:  See Section 32 13 13 for concrete requirements; Standard weight, with 
minimum compressive strength of 3,000 psi at 28 days. 

 
B. Masonry Mortar:  Type "M" mortar complying with requirements of ASTM C 270-

73.  Mortar shall consist of 1 part Portland cement, 1/4 part hydrated lime, and 2 parts 
sand. 

 
C. Brick:  Standard weight concrete masonry units, modular size, conforming to ASTM 

C 55-71, Grade N-1. 
 

D. Concrete Pipe:  Modified tongue and grooved. 
 

1. Reinforced:  ASTM C-76, Class III. 
 

2. Fittings:  Pre-formed gasket joints complying with AASHTO M-198-B and 
federal  specification number SS-SO-0021A. 

 
E. Rip-Rap:  See Section 1042 of NCDOT Specifications for Class stone noted. 

 
F. Drainage Stone:  hard, durable, uncoated gravel or crushed stone conforming to 

ASTM C 33-71a.  Size of aggregate shall conform to NCDOT standard size #57M. 
 

G. Polyvinyl Chloride (PVC) Piping and Fittings:  PVC pipe and fittings shall be rigid 
type PSP, SDR35 meeting ASTM D3033 or type PSM, SDR35, meeting ASTM 
D3034.  The pipe shall be homogeneous throughout and free from visible cracks, 
holes, foreign materials, blisters, wrinkles, dents and ultraviolet discoloration.  All 
pipe shall be continuously and permanently marked with manufacturer’s name or 
trademark, schedule and size of pipe. 

 
H. Drainage steps:  Steps are to be manufactured from high tension iron which has a 

min. tension strength of 35,000 lbs. per square inch with scored tread to meet safety 
requirements, similar or equal to Neenah #R-1980-O or ½” grade 60 steel coated with 
copolymer poly-propylene plastic meeting ASTM-C-478, ASTM D-4101, ASTM A-
615 and AASHTO-M-199. 

 
I. Cast Iron Grates, Frames, and Lids:  See details on drawings; Neenah catalog #'s 

used; other equal manufacturers accepted. 
 

J. Cast Iron Roof Drainage Adapter:  Submit cut sheets and manufacturers 
specifications for the cast iron drainage adapters (boots) similar or equal to Neenah 
#R-4926-29 Series Downspout Shoes (Rainwater Leaders), compatible with sizes and 
materials used for roof drain downspouts.  Submit no-hub coupling for connection to 
PVC pipe.  Obtain approval of submittals from Engineer/Landscape Architect prior 
to purchase and installation.  See Plans for the locations of downspouts.  
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K. Corrugated Plastic Pipe (CPP) (if required):  Perforated, corrugated, black 
polyethylene drainage tubing with pre-manufactured “snap-tite” joints and protective 
geotextile fabric sleeve.  See acceptable manufacturers listed in 1.2., b. (2) above.  

 
L. Magnetic Locator Tape:  This tape shall be 4” wide minimum.  Submit for review 

and approval prior to purchase and installation.  
 

1.5: Structures:   
 

A. All storm structures shall be as per details on the drawings and in accordance with the 
City of Raleigh and NCDOT standards.  

 
B. Pre-fabricated concrete boxes meeting all NCDOT and project requirements will be 

an acceptable substitute for “in place” masonry construction if submitted for review 
and approval by Engineer/Landscape Architect according to the Contract 
requirements.  

 
 

PART 3 EXECUTION 
 

3.1 Trenching: 
 

C. Trenches shall not be excavated wider than necessary to work safely and efficiently.  
The minimum trench width at the top of the pipe shall be at least 18" greater than the 
outside diameter of the pipe.  Excavate bottom of trench to fit curve of pipe.  
Trenches shall have uniform slope to accommodate the storm drainage lines as 
designed. 

 
D. The bottom of the trench shall be solid, compacted earth.  If the trench is 

inadvertently cut too deep, or soft spots are encountered, bring the bottom of the 
trench to grade using well tamped, fine crushed stone or compacted. 

 
E. See plans for location and details for Groundwater Intercept Drains (if used).  Refer 

to soils report for information addressing ground water on the site. 
 

F. Slopes:  Invert elevations shall take precedence over percentage slopes indicated.  No 
pipes may be installed at less than three-quarter percent (one foot per 75 feet) 
gradient.  Notify the Engineer/Landscape Architect if any inverts indicated and 
distances between drainage structures that require a gradient less than 3/4%. 

 
G. Protect trench slopes.  No standards less than OSHA will be accepted for benching as 

required.  
 

H. Install magnetic locator tape at all underground non-metallic pipe installations.  This 
tape shall be buried at a depth of 12 inches below the top surface of earth and 12 
inches below top of subgrade at pavement and walks. 

 
1.6: Laying Pipe: 

 
A. When laying pipe, the bottom of the trench shall not be more than 0.02 feet (+ or 

- 1/4") from the precise grade at any point.  Do not complete excavation of any 
trenches in which pipe cannot be laid the same day.  Lay all pipe on a true line 
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and grade using proper equipment for the situation.  Inverts indicated have 
priority over slopes indicated. 

 
B. All joints shall be laid with pre-formed plastic gaskets. 

 
C. Each joint of pipe shall set on a solid bed to prevent settlement according to 

NCDOT standard specifications. 
 

D. Install temporary cap-plug in end of pipe when work is temporarily halted. 
 

1.7:  Drainage Structures:  
 

A. Curb inlets, junction boxes, drain inlets and other structures shall be constructed 
as detailed and specified herein or as per approved shop drawings. 
 

B. All frames shall be set in a full bed of mortar as detailed.  Minimum 0.5"depth. 
 

C. Locations shall be coordinated with adjacent improvements and properly aligned 
for curbs or walks involved. 

 
D. Inlet and outlet pipes shall be extended through the inlet box wall for sufficient 

distance beyond the outside surface to allow for connections, and the masonry 
around them shall be constructed neatly, so as to prevent leakage along their 
outer surface. 

 
E. No pipes, cables or other structures shall be built into or through these structures 

except the attendant drainage pipes. 
 

F. Form inverts in the bottom as detailed or as required by the City of 
Raleigh/NCDOT. 

 
1.8:    Inspection: 

 
A. The Contractor shall notify the Engineer/Landscape Architect in ample time to 

permit inspection of assembled underground piping before backfilling is to begin. 
 

B. The Contractor shall be prepared to remove any grates or manhole lids if 
requested by the Owners’ Representative to allow for visual inspection of basin 
bottoms. 

 
C. The Contractor shall flush out all storm drain lines of any sediment buildup prior 

to final inspection by Engineer/Landscape Architect and acceptance by the 
Owner. 

 
D. The Contractor shall provide an adequate light source at the end of each line 

segment to permit visual inspection from the other end. 
 

1.9:  Storm Drainage System Certification: 
 
A. This Contractor shall secure the services of a NC Registered Professional Land 

Surveyor (PLS) to survey and certify the as-built Storm Drainage system 
installation.  The certification shall be done in the following steps: 
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1. After all storm drain lines are in place, the PLS shall survey the inverts and 
locations of all pipes and certify the inverts and pipe sizes are as required on 
the plans and meet the standards of these specifications.  Any inverts or pipe 
sizes that do not meet these standards MUST be removed and reinstalled to 
meet these standards.  

 
2. As soon as finished grades are established, and grate and frames are installed, 

the PLS shall survey the rim elevations and certify the rim elevations are as 
required on the plans and meet the standards of these specifications.  

 
B. Have the Professional Land Surveyor complete the as-built survey and 

certification as described above. 
 

C. Submit PLS certified surveys to the Engineer/Landscape Architect for total 
system certification of the storm system and basin to the Town of Car. 

 
D. The Contractor is responsible for submitting the certification package to the City 

of Raleigh for the complete site storm drainage system. This includes but not 
limited to any certifications in order to close out any permits. 
 
 

END OF SECTION 334100 
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	1.3. QUALITY ASSURANCE
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	1.4. DELIVERY, STORAGE AND HANDLING
	A. Prepare valves for shipping as follows:
	B. Use the following precautions during storage:


	PART 2 -  PRODUCTS
	2.1. MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide product by one of the following:

	2.2. GENERAL REQUIREMENTS
	A. Refer to plumbing valve schedule articles for applications of valves.
	B. NSF Compliance:  NSF 61 Annex G and NSF 372 for valve materials for potable water service.
	C. Bronze valves shall be made with dezincification-resistant materials.  Bronze valves made with copper alloy (brass) containing more than 15-percent zinc are not permitted.
	D. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes:  Same as upstream piping unless otherwise indicated.
	F. Valve Actuator Types:
	G. Valves in Insulated Piping:  Provide 2-inch stem extensions.
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	A. Ball Valves, 2-inches NPS and smaller:  Two-piece, full-port, quarter-turn, forged brass or bronze ball valves with stainless steel trim, PTFE seats, adjustable stem packing and anti-blowout stem, rated for 600 psig CWP (cold working pressure).  Valves shall comply with MSS SP-110.  Valves shall have threaded ends.


	PART 3 -  EXECUTION
	3.1. EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Do not attempt to repair defective valves; replace with new valves.

	3.2. VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Install valves in branch lines to isolate sections of the piping system.
	C. Locate valves for easy access and provide separate support where necessary.
	D. Install valves in horizontal piping with stem at or above center of pipe.  Valves with stems below center of piping are not acceptable.
	E. Install valves in position to allow full stem movement.
	F. Valves shall be equipped with stem extensions for all applications where the piping will be insulated.

	3.3. ADJUSTING
	A. Adjust or replace valve packing after piping systems have been tested and put into service but before final adjusting and balancing. Replace valves if persistent leaking occurs.

	3.4. GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. Piping systems shall use the following valve types unless otherwise indicated on the drawings or in other Division 22 sections:
	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
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	A. Section includes pipe hangers, hanger shields, fastener systems, and equipment supports.
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	A. Structural Performance:  Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
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	A. Qualification Submittals:  Welding certificates.
	B. Product Submittals:  For each type of product indicated.

	1.4. QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1. METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Hangers shall be galvanized.  Padded hangers shall be fiberglass pad or cushion to support bearing surface of piping.  Hanger rods shall be continuously threaded with nuts and washers made of carbon steel.
	B. Copper Pipe Hangers:  MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.  Hanger rods shall be continuously threaded with nuts and washers made of stainless steel.

	2.2. TRAPEZE PIPE HANGERS
	A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3. THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength.  For cold piping systems, include vapor barrier.
	B. Insert and shield shall cover the entire pipe circumference for trapeze of clamped systems and cover the lower 180-degrees of pipe circumference for clevis or band hangers.
	C. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4. EQUIPMENT SUPPORTS
	A. Description:  Premanufactured, metallic assemblies from a single manufacturer.

	2.5. MISCELLANEOUS MATERIALS
	A. Structural Steel:  ASTM A 36, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.1. HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	E. Install lateral bracing with pipe hangers and supports to prevent swaying.
	F. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at changes in direction of piping.
	G. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	H. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	I. Insulated Piping:

	3.2. EQUIPMENT SUPPORTS
	A. Install in accordance with manufacturer’s printed instructions and details on plans.

	3.3. METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1 procedure for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:

	3.4. ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5. PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6. HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. Horizontal-Piping Hangers and Supports:
	J. Trapeze Pipe-Hangers:  Trapeze hangers shall be welded carbon steel pre-formed structural members suspended by threaded rods.  Comply with MSS SP-69.  Each pipe shall be individually supported.
	K. Vertical-Piping Clamps:
	L. Building Attachments:  Install MSS compliant devices for all building attachments.  Install them per manufacturer’s instructions.
	M. Saddles and Shields:
	N. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.

	3.7. PIPE HANGER INSTALLATION
	A. Steel Piping:  Install hangers for steel piping with the following minimum rod sizes and maximum spacing:
	B. Copper Piping:  Install hangers for drawn-temper copper piping with the following minimum rod sizes and maximum spacing:
	C. Support vertical runs at roof, at each floor, and at 8-foot intervals between floors.



	220553-Plumbing Systems Identification
	220719-Plumbing Piping Insulation
	PART 1 -  GENERAL
	1.1. SUMMARY
	A. Section includes insulation of plumbing piping systems.

	1.2. SUBMITTALS
	A. Product Submittals:  For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).

	1.3. QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing agency.

	1.4. DELIVERY, STORAGE AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.
	B. Storage:  Insulation material shall be stored in a dry location sealed in plastic to prevent moisture infiltration.  Insulation material installed or not, that becomes wet, dirty, etc. shall be removed and replaced.  “Dried” or “cleaned” insulation materials shall not be used.

	1.5. COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields.
	B. Coordinate clearance requirements with piping installer for piping insulation application.  Before preparing piping shop drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for space required for maintenance.

	1.6. SCHEDULING
	A. Schedule insulation installation after pressure testing.  Insulation applied prior to satisfactory test results shall be removed and replaced.


	PART 2 -  PRODUCTS
	2.1. INSULATION MATERIALS
	A. General:  Comply with requirements in Piping Insulation Schedule and Field-Applied Jacket Schedule articles for where insulating materials shall be applied.
	B. Mineral-Fiber, Preformed Pipe Insulation:

	2.2. FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets for various applications. When factory-applied jackets are indicated, comply with the following:

	2.3. FIELD-APPLIED JACKETS
	A. Insulation system schedules indicate field-applied jackets for various applications. When field-applied jackets are indicated, comply with the following:

	2.4. INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.
	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449.


	PART 3 -  PRODUCTS
	3.1. PIPING INSULATION INSTALLATION MATERIALS
	A. General:  Adhesives, mastics and sealants shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.  Indoor applications shall comply with low-VOC requirements of Section 220100.
	B. Adhesives:
	C. Mastics:  Comply with MIL-PRF-19565C, Type II.
	D. Sealants:
	E. Tapes:
	F. Securements:

	3.2. INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:

	3.3. FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. Indoor Equipment and Piping Jacket:

	3.4. EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.

	3.5. PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.6. GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	P. Piping insulation shall be continuous and not interrupted by hangers and supports.  Hangers shall include factory-fabricated galvanized steel insulation shields that comply with MSS-58.  Insulation installed that encapsulates any part of the hanger shall be removed and reinstalled.

	3.7. PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.

	3.8. PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, and Unions:
	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around the connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.
	D. Install removable insulation covers at locations necessary to access components.  Installation shall conform to the following:

	3.9. INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	B. Insulation Installation on Pipe Flanges:
	C. Insulation Installation on Pipe Fittings and Elbows:
	D. Insulation Installation on Valves and Pipe Specialties:

	3.10. FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications. Seal with manufacturer's recommended adhesive.

	3.11. FINISHES
	A. Paint pipe insulation with ASJ, glass-cloth, or other paintable jacket material.  Color shall be selected by the Owner/Engineer.  Refer to Section 22 05 53 – Plumbing Systems Identification.
	B. Apply paint and primer at the recommended spreading rate and film thickness as recommended by the paint manufacturer.
	C. Apply paint and primer within the environmental conditions recommended by the paint manufacturer but not less than 55 °F; not more than 90 °F; and not more than 70% relative humidity.



	221116-Domestic Water Piping
	1.1. SUMMARY
	A. Section includes pipe and fitting materials and joining methods for domestic water piping.

	1.2. SUBMITTALS
	A. Product Submittals:  For each type of product indicated.
	B. Construction Submittals:  System purging and disinfecting reports.
	C. Closeout Submittals:  Final disinfecting report.

	1.3. QUALITY ASSURANCE
	A. All piping and fittings shall be products of the United States of America.  All other piping and fittings will be removed from the project at the contractor’s expense.

	2.1. PERFORMANCE REQUIREMENTS
	A. Domestic water piping and components shall be capable of withstanding 80 psig at 75 °F.  Piping systems shall be pressure tested, leak tested, flushed, and disinfected:

	2.2. COPPER TUBE AND FITTINGS
	A. Drawn-Temper (“Hard”) Copper Tubing:  ASTM B 88, Type L.
	B. Annealed-Temper (“Soft”) Copper Tubing:  ASTM B 88, Type K.
	C. Wrought-Copper Fittings and Unions: ASME B16.22.
	D. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	E. Copper Unions:  MSS SP-123, cast-copper alloy with hexagonal-stock body, ball-and-socket metal-to-metal seating surfaces, and solder joint or threaded ends.

	2.3. JOINING MATERIALS
	A. Solder Filler Metals:  ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.

	2.4. DIELECTRIC FITTINGS
	A. General Requirements:  Assembly of copper alloy and ferrous materials with separating non-conductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions, 2-inches NPS and smaller:  Factory-fabricated ASSE 1079 rated for 150 psig at 180 °F with solder-joint copper alloy and threaded ferrous end connections.

	3.1. PIPING APPLICATIONS
	A. Domestic Water Piping, Above Ground:
	B. Domestic Water Piping, Below Slab:

	3.2. PIPING INSTALLATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance. Comply with requirements for pressure gages in Section 22 05 19 and with requirements for drain valves and strainers in Section 22 11 19.
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install domestic water piping level and plumb.
	F. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	G. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	H. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	I. Install piping to permit valve servicing.
	J. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	K. Install piping free of sags and bends.
	L. Install fittings for changes in direction and branch connections.
	M. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	N. Install piping to permit valve servicing.
	O. Install piping to allow application of insulation.
	P. Select system components with pressure rating equal to or greater than system operating pressure.
	Q. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	R. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	S. Install pressure gages on suction and discharge piping for each plumbing pump.
	T. Install thermostats in hot-water circulation piping.
	U. Install thermometers on inlet and outlet piping from each water heater.
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 22 05 17.
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 22 05 17.
	X. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.3. DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

	3.4. HANGERS AND SUPPORTS
	A. Comply with requirements in Section 22 05 29 for hanger, support, anchor devices, and maximum spacings.

	3.5. PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:

	3.6. CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve.

	3.7. IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification materials and installation in Section 22 05 53.
	B. Label pressure piping with system operating pressure.

	3.8. FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9. ADJUSTING
	A. Perform the following adjustments before operation:

	3.10. CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Brazed joints may be used on aboveground copper tubing.
	D. Under-building-slab, domestic water, building-service piping, shall be the following:
	E. Aboveground domestic water piping, shall be the following:

	3.12. VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:


	221119-Domestic Water Piping Specialties
	GENERAL
	A. Section includes special duty valves and specialties for domestic water piping systems.
	A. Product Submittals:  For each type of product indicated.
	B. Closeout Submittals:

	PART 2 -  PRODUCTS
	A. Potable-water piping and components shall comply with NSF 61 Annex G.
	A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise indicated.
	A. Hose-Connection Vacuum Breakers:  ASSE 1011, non-removable bronze body with manual seal, finish to match hose bib, and ASME B1.20.7 garden-hose threaded end.
	A. Reduced-Pressure-Principle Backflow Preventers:
	B. Hose-Connection Backflow Preventers:
	C. Backflow-Preventer Test Kits:
	A. Y-Pattern Strainers:
	A. Hose Bibbs:  ASME A112.18.1 with bronze body with replaceable bronze seat, 3/4-inch threaded or solder-joint supply connection, and ASME B1.20.7 garden-hose thread.  Rated for 125 psig.  Include operating key with each operating-key hose bibb
	A. Non-Freeze Wall Hydrants:
	A. Ball-Valve-Type, Hose-End Drain Valves:

	PART 3 -  EXECUTION
	A. Comply with requirements for ground equipment in Division 26.
	A. Perform the following tests and inspections:
	B. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	221316-Sanitary Waste and Vent Piping
	1.1. SUMMARY
	A. Section includes pipe and fitting materials and joining methods for sanitary waste and vent piping.

	1.2. SUBMITTALS
	A. Product Submittals:  For each type of product indicated.

	2.1. PERFORMANCE REQUIREMENTS
	2.2. PIPING MATERIALS
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.3. HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: ASTM A 74, Service class.  Hub and spigot cast iron pipe and fittings shall be manufactured from gray cast iron and shall conform to ASTM A 74.  All pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe Institute and listed by NSF International.
	B. Gaskets: ASTM C 564, rubber.

	2.4. HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: Hub-less cast iron pipe and fittings shall be manufactured from gray cast iron and shall conform to ASTM A 888 and CISPI Standard 301. All pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe Institute and listed by NSF International.
	B. Heavy-Duty, Hubless-Piping Couplings:  Stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.  Comply with ASTM C 1277 and ASTM C 1540.

	3.1. EARTH MOVING
	A. Comply with requirements of Division 33.

	3.2. PIPING APPLICATIONS
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Make changes in direction for sanitary waste and vent piping using appropriate branches, bends, and long-sweep bends.
	K. Lay buried building waste piping beginning at low point of each system.
	L. Install sanitary waste and vent piping at the following minimum slopes unless otherwise indicated:
	M. Plumbing Specialties:
	N. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	O. Install sleeves for piping penetrations of walls, ceilings, and floors.
	P. Install sleeve seals for piping penetrations of concrete walls and slabs.
	Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.3. JOINT CONSTRUCTION
	A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

	3.4. HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Section 22  05 29.
	B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	F. Install supports for vertical cast-iron soil piping every 15 feet.

	3.5. CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:

	3.6. IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.  Comply with requirements for identification specified in Section 22 05 53.

	3.7. FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction.
	B. Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection make required corrections and arrange for re-inspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:

	3.8. CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.9. PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, sanitary waste and vent piping shall be any of the following:
	C. Underground, sanitary waste and vent piping shall be any of the following:


	221319-Sanitary Waste and Vent Piping Specialties
	1.1. SUMMARY
	A. Section includes piping specialties for sanitary waste and vent piping.

	1.2. SUBMITTALS
	A. Product Submittals:  For each type of product indicated.

	1.3. QUALITY ASSURANCE
	A. Pipe materials shall bear label or other markings of specified testing agency.

	2.1. ASSEMBLY DESCRIPTIONS
	A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.

	2.2. CAST-IRON FLOOR DRAINS
	A. Cast-Iron Floor Drains: ASME A112.6.3. Pattern: Area drain, Gray iron body with seepage flange and clamping de-vice.  Floor drains for installation in floor not having membrane waterproofing may have seepage flange without clamping device.  Bottom outlet.  Heavy duty bronze strainer.

	2.3. CLEANOUTS
	A. Cast-Iron Exposed Cleanouts: ASME A112.36.2M for cast iron cleanout and test tee.  Size: Same as connected drainage piping.  Body material shall be hubless, cast-iron soil pipe test tee as required to match connected piping with a countersunk head plastic plug.  Closure Plug Size: Same as cleanout size.
	B. Cast-Iron Exposed Floor Cleanouts:  ASME A112.36.2M for adjustable housing cleanout. Sized the same as connected branch. Cast iron body with spigot outlet connection and plastic plug.  Adjustable Housing shall be Cast iron with threads. Frame and Cover Material and Finish: Painted cast iron with round cover.  Medium Duty top loading classification and an ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.
	C. Cast-Iron Wall Cleanouts:  ASME A112.36.2M.  Include wall access. Size:  Same as connected drainage piping. Hub-less, cast-iron soil pipe test tee as required to match connected piping. Countersunk cast iron plug with plug size same as cleanout size. Wall Access:  Round, flat, stainless-steel cover plate with screw.

	3.1. INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. Comply with requirements in Division 7.
	E. Install through-penetration firestop assemblies in accordance to the requirements in Section 22 05 00.
	F. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	G. Install sleeves with each riser and stack passing through floors with waterproof membrane.
	H. Install wood-blocking reinforcement for wall-mounting-type specialties.

	3.2. CONNECTIONS
	A. Comply with requirements in Section 22 13 16 for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.3. FLASHING INSTALLATION
	A. Comply with requirements in Division 7.
	B. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.
	C. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	D. Set flashing on floors and roofs in solid coating of bituminous cement.  For membrane roofs coordinate adhesive requirements with roofing contractor.  Use adhesives compatible with roofing material.
	E. Secure flashing into sleeve and specialty clamping ring or device.
	F. Install flashing for piping passing through roofs with counter-flashing or commercially made flashing fittings, according to Division 7.
	G. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.

	3.4. FIELD QUALITY CONTROL
	A. Tests and Inspections:

	3.5. PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.


	221416-Fuel Gas Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes fuel gas piping, specialties, and accessories within the building.

	1.2 PROJECT CONDITIONS
	A. Gas System Pressures: Pressure is reduced to secondary pressure of 0.5 psig or less downstream of the utility provided meter.
	B. Design values of fuel gas supplied for these systems are as follows:

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	B. Shop Drawings:  For fuel gas piping.  Include plans and attachments to other Work.
	C. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.
	D. Maintenance Data:  For natural gas specialties and accessories to include in maintenance manuals specified in Division 1.

	1.4 QUALITY ASSURANCE
	A. Electrical Components and Devices:  Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. ANSI Standard:  Comply with ANSI Z223.1, "National Fuel Gas Code."
	C. FM Standard:  Provide components listed in FM's "Fire Protection Approval Guide" if specified to be FM approved.
	D. IAS Standard:  Provide components listed in IAS's "Directory of AGA and CGA Certified Appliances and Accessories" if specified to be IAS listed.
	E. UL Standard:  Provide components listed in UL's "Gas and Oil Equipment Directory" if specified to be UL listed.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in existing gas piping.  Handle cautiously to avoid spillage and ignition.  Notify fuel gas supplier.  Handle flammable liquids used by Installer with proper precautions and do not leave on premises from end of one day to beginning of next day.

	1.6 COORDINATION
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Government or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.

	2.3 PIPES, TUBES, FITTINGS, AND JOINING MATERIALS
	A. Steel Pipe:  ASTM A 53; Type E or S; Grade B; Schedule 40; black.
	B. Common Joining Materials:  Refer to Division 22 Section "Basic Plumbing Materials and Methods" for joining materials not in this Section.

	2.4 PROTECTIVE COATING
	A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in underground applications.

	2.5 SPECIALTY VALVES
	A. Valves, NPS 2 and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads.
	B. Gas Stops:  Bronze body with AGA stamp, plug type with bronze plug and flat or square head, ball type with chrome-plated brass ball and lever handle, or butterfly valve with stainless-steel disc and fluorocarbon elastomer seal and lever handle; 2-psig minimum pressure rating.
	C. Gas Valves, NPS 2 and Smaller:  ASME B16.33 and IAS-listed bronze body and 125-psig pressure rating.

	2.6 CONCRETE BASES
	A. Description:  Precast, reinforced concrete base, made of 3000-psi-minimum, 28-day compressive strength concrete, and measuring 4 inches thick and 4 inches larger in each dimension than supported item, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Close equipment shutoff valves before turning off fuel gas to premises or section of piping.  Perform leakage test as specified in "Field Quality Control" Article to determine that all equipment is turned off in affected piping section.
	B. Comply with ANSI Z223.1, "Prevention of Accidental Ignition" Paragraph.

	3.2 SERVICE ENTRANCE PIPING
	A. Extend fuel gas piping and connect to fuel gas distribution for service entrance to building.
	B. Install dielectric fitting downstream from and adjacent to each service meter unless meter is supported from service-meter bar with integral dielectric fitting.  Install shutoff valve downstream from and adjacent to dielectric fitting.

	3.3 CONCRETE BASE INSTALLATION
	A. Locate bases at service meters and service regulators.
	B. Excavate earth and make level beds to support bases.  Set bases level with top surface projecting approximately 3 inches above grade.

	3.4 PIPING APPLICATIONS
	A. Flanges, unions, transition, and special fittings with pressure ratings same as or higher than system pressure rating may be used in applications below, unless otherwise indicated.
	B. Fuel Gas Piping, 0.5 psig or Less:  Use the following:

	3.5 VALVE APPLICATIONS
	A. Piping Line Valves, NPS 2 and Smaller:  Gas valve.

	3.6 PIPING INSTALLATION
	A. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include outlets of service meters.  Locate where readily accessible for cleaning and emptying.  Do not install where condensate would be subject to freezing.
	B. Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers.
	C. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	D. Connect branch piping from top or side of horizontal piping.
	E. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices.
	F. Install strainer on inlet of each line pressure regulator and automatic and electrically operated valve.
	G. Install pressure gage downstream from each line pressure regulator.
	H. Install vent piping for gas pressure regulators and gas trains, extend outside building, and vent to atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant insect screens in large end.
	I. Install containment conduits for gas piping below slabs, within building, in gastight conduits extending minimum of 4 inches outside building and vented to atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant insect screens in large end.  Prepare and paint outside of conduits with coal-tar, epoxy-polyamide paint according to SSPC-Paint 16.

	3.7 JOINT CONSTRUCTION
	A. Use materials suitable for fuel gas.

	3.8 HANGER AND SUPPORT INSTALLATION
	A. Refer to Division 22 Section "Plumbing Hangers and Supports" for pipe hanger and support devices.

	3.9 CONNECTIONS
	A. Drawings indicate general arrangement of fuel gas piping, fittings, and specialties.
	B. Install piping adjacent to appliances to allow service and maintenance.
	C. Connect piping to appliances using gas with shutoff valves and unions.  Install valve upstream from and within 72 inches of each appliance.  Install union downstream from valve.
	D. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance using gas.
	E. Ground equipment.

	3.10 LABELING AND IDENTIFYING
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each service meter, pressure regulator, and specialty valve.

	3.11 PAINTING
	A. Use materials and procedures in Section "Painting”.

	3.12 FIELD QUALITY CONTROL
	A. Inspect, test, and purge piping according to ANSI Z223.1, Part 4 "Inspection, Testing, and Purging," and requirements of authorities having jurisdiction.
	B. Repair leaks and defects with new materials and retest system until satisfactory results are obtained.
	C. Report test results promptly and in writing to Architect and authorities having jurisdiction.
	D. Verify capacities and pressure ratings of service meters, pressure regulators, valves, and specialties.
	E. Verify correct pressure settings for pressure regulators.
	F. Verify that specified piping tests are complete.

	3.13 ADJUSTING
	A. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and safety devices.
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	Division 26
	260100 Basic Electrical Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this and the other sections of Division 26.
	B. All sections of Division 26 are interrelated.  Where materials are required to complete work associated with equipment in a specific section, but the materials are not specified within that specific section, the requirements for those materials shall be as specified elsewhere in Division 26.

	1.2 SUMMARY
	A. This Section includes general administrative and procedural requirements for electrical installations.  The following administrative and procedural requirements are included in this Section to expand the requirements specified in Division 01:
	B. Related Sections:  The following sections contain requirements that relate to this section:

	1.3 SUBMITTALS
	A. General:  Follow the procedures specified in Division 01 Section "Submittal Procedures".
	B. Specific Requirements to Electrical Product Data and Shop Drawing Submittals:
	C. Substitution of Equivalent Products:  Where individual sections require submittal for substitution of manufacturers and products equivalent to those listed under Manufacturers paragraph, submittals shall be in accordance with that section.  Engineer has final authority on equivalence and acceptance.

	1.4 RECORD DOCUMENTS
	A. Prepare record documents in accordance with the requirements in Division 01 Section "Closeout Procedures." In addition to the requirements specified in Division 01, indicate installed conditions for:

	1.5 COORDINATION DRAWINGS
	A. Prepare to scale coordination plans for each electrical room/closet, mechanical room with interior panels, and outdoor equipment yard, indicating all new and existing major electrical equipment and control panels location, concrete bases, doors and openings, structure and walls, dimensions, and clearances.  Submit coordination drawings prior to major equipment shop drawing submittals to confirm installation coordination.
	B. Indicate new and existing non-electrical equipment, piping and ductwork locations within electrical rooms to confirm electrical vertical and horizontal clearances are maintained.
	C. Indicate underground and overhead major conduit runs inside electrical spaces to confirm electrical clearances and bends are maintained, and entry/exit locations into electrical equipment.

	1.6 OPERATION & MAINTENANCE MANUALS
	A. Prepare maintenance manuals in accordance with Division 01 Section "Closeout Procedures" In addition to the requirements specified in Division 01, include the following information for equipment items:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver products to the project properly identified with names, model numbers, types, grades, compliance labels, and other information needed for identification.

	1.8 PROJECT DOCUMENTS
	A. Division 26 project documents are diagrammatic in nature and intended to represent complete and functioning systems.  If any aspect of the work is undefined or unclear, submit your questions in writing prior to the final addendum deadline as defined in the specifications and/or at the pre-bid conference.  If any aspect of the work is undefined or unclear after the final addendum, include the cost for the highest quality solution.  The contractor is encouraged to thoroughly review the contract documents and site conditions prior to bidding.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	3.1 ROUGH�IN
	A. Verify final locations for rough�ins with field measurements and with the requirements of the actual equipment to be connected.
	B. Refer to equipment specifications for electrical rough�in requirements.

	3.2 ELECTRICAL INSTALLATIONS
	A. General:  Sequence, coordinate, and integrate the various elements of electrical systems, materials, and equipment.  Comply with the following requirements:

	3.3 CORE-DRILLING, CUTTING AND PATCHING
	A. General:  Perform core-drilling, cutting and patching in accordance with the following requirements:

	3.4 TESTING
	A. Coordinate with the Owner any testing specified to be conducted after final acceptance.

	3.5 INSPECTIONS
	A. Authority Having Jurisdiction:  Notify and schedule all inspections, with a minimum of 10 days notice in writing prior, to the State Construction Office.  Schedule electrical inspections with SCO state electrical inspector for Monday through Friday.



	260500 Basic Electrical Materials and Methods
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Sleeves for Rectangular Openings:  Galvanized sheet steel.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	E. Sleeves for power raceway and cables:  Steel, cut sleeves to length for mounting flush with both surfaces of walls.
	F. Sleeves for telecommunication cables:  Rigid galvanized steel conduit, extend sleeves 2” on each side of wall.  Provide plastic bushing on each end.
	G. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.
	H. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway or cable, unless indicated otherwise.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry
	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Sealants.".
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with requirements in Division 07 Section "Penetration Firestopping."
	L. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	M. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.

	3.3 SLEEVE-SEAL INSTALLATION
	A. Install to seal exterior wall penetrations.


	260519 Conductors and Cables
	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. This Section includes the following:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports:  Submit all cable tests reports to Engineer ten days prior to Final Inspection.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.

	2.2 CONNECTORS AND SPLICES
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Listed, factory-fabricated terminals, taps and splices of size, ampacity rating, material, type, and class for application and service indicated.  Refer to gear sections for gear terminations.  Splices in solid conductors shall be made using Ideal TwisterPro, 3M Performance Plus, or T&B Marrette Winged pressure type wire connectors, permanent crimp connectors are not acceptable.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	C. Minimum Size:  No. 12 AWG for power and lighting circuits.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders:  Type THHN-THWN or XHHW, single conductors in raceway.
	B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN or XHHW, single conductors in raceway.
	C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN or XHHW, single conductors in raceway.
	D. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN or XHHW, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN or XHHW, single conductors in raceway.
	F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-THWN or XHHW, single conductors in raceway.
	G. Fire Alarm Circuits:  See Section “Fire Alarm”, in raceway.
	H. Class 1 Control Circuits:  Type THHN-THWN or XHHW, in raceway.
	I. Class 2 Control Circuits:  Type THHN-THWN or XHHW, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Voltage Drop:  Conductor size shall be increased to account for voltage drop as follows:
	F. Dedicated Neutrals:  Provide dedicated neutral for all single-pole branch circuits, unless otherwise noted on plans.  All neutrals shall be uniquely identified at splices or taps to correspond with their ungrounded circuit conductors.
	G. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	H. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."  Factory apply color the entire length of all conductors.  Neutral conductors shall include tracer thread color-matched to phase conductor color.

	3.4 CONNECTIONS
	A. Keep conductor splices to a minimum.  No feeders shall be spliced.  No splicing shall be made except within outlet or junction boxes, troughs, or gutters.
	B. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	C. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	D. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches of slack.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Testing Technician
	C. Tests and Inspections:  After installing conductors and cables and before electrical circuitry has been energized, test conductors for compliance with following requirements.
	D. Remove and replace malfunctioning units and retest as specified above.
	E. Test Reports:  Prepare a written report to record the following:



	260526 Grounding and Bonding
	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. This Section includes methods and materials for grounding systems and equipment.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:

	2.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m) in diameter.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 8 AWG and larger, unless otherwise indicated.
	B. Conductor Terminations and Connections:

	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.  The raceway shall not be relied on for ground continuity.

	3.3 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods:  Drive rods until tops are 6 inches (50 mm) below finished floor or final grade, unless otherwise indicated.
	C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	D. Grounding Bushings and Jumpers:  Boxes provided with concentric, eccentric or over-sized knockouts shall be provided with bonding bushings and jumpers lugged to box.
	E. Grounding and Bonding for Piping:
	F. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	B. Testing Technician
	C. Physical Inspection and Testing
	D. Electrical Inspection and Testing
	E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Engineer promptly and include recommendations to reduce ground resistance.
	F. Remove and replace malfunctioning units and retest as specified above.
	G. Test Reports:  Prepare a written report to record the following:



	260529 Hangers and Supports
	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. This Section includes the following:

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 SUBMITTALS
	A. Product Data:  For anchors, supports, and slotted channel/strut systems.

	1.5 QUALITY ASSURANCE
	A. Comply with NFPA 70.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 COATINGS
	A. Coating: Supports, support hardware, and fasteners shall be protected with zinc coating or with treatment of equivalent corrosion resistance using approved alternative treatment, finish, or inherent material characteristic.  Products for use outdoors shall be hot�dip galvanized.

	2.2 MANUFACTURED SUPPORTING DEVICES
	A. Raceway Supports: Clevis hangers, riser clamps, two-hole conduit straps, threaded C�clamps with retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps as described in NECA 1 and NECA 101.
	B. Fasteners: Types, materials, and construction features as follows:
	C. Conduit Sealing Bushings: Factory�fabricated watertight conduit sealing bushing assemblies suitable for sealing around conduit, or tubing passing through concrete floors and walls.  Construct seals with steel sleeve, malleable iron body, neoprene sealing grommets or rings, metal pressure rings, pressure clamps, and cap screws.
	D. Cable Supports for Vertical Conduit: Factory�fabricated assembly consisting of threaded body and insulating wedging plug for nonarmored electrical cables in riser conduits.  Provide plugs with number and size of conductor gripping holes as required to suit individual risers.  Construct body of malleable�iron casting with hot�dip galvanized finish.
	E. U�Channel Systems: Comply with MFMA-4, factory-fabricated components for field assembly;  16�gage steel channels, with 9/16�inch�diameter holes, at a minimum of 8 inches on center, in top surface.  Provide fittings and accessories that mate and match with U�channel and are of the same manufacture.

	2.3 FABRICATED SUPPORTING DEVICES
	A. General: Shop� or field�fabricated supports or manufactured supports assembled from U�channel components.
	B. Steel Brackets: Fabricated of angles, channels, and other standard structural shapes.  Connect with welds and machine bolts to form rigid supports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install supporting devices to fasten electrical components securely and permanently in accordance with NEC requirements.
	B. Coordinate with the building structural system and with other electrical installation.
	C. Raceway Supports: Comply with the NEC and the following requirements:
	D. Miscellaneous Supports: Support miscellaneous electrical components as required to produce the same structural safety factors as specified for raceway supports.  Install metal channel racks for mounting cabinets, panelboards, disconnects, control enclosures, pull boxes, junction boxes, transformers, and other devices.
	E. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to manufacturer's written instructions and approved submittal materials.
	F. Support for Fixtures in or on Grid-Type Suspended Ceilings refer to “Lighting” section, if none, then as follows:  Use grid for support.
	G. In open overhead spaces, cast boxes threaded to raceways need not be supported separately except where used for fixture support; support sheet metal boxes directly from the building structure or by bar hangers.  Where bar hangers are used, attach the bar to raceways on opposite sides of the box and support the raceway with an approved type of fastener not more than 24 inches from the box.
	H. Fastening: Unless otherwise indicated, fasten electrical items and their supporting hardware securely to the building structure, including but not limited to conduits, raceways, cables, cable trays, busways, cabinets, panelboards, transformers, boxes, disconnect switches, and control components in accordance with the following:

	3.2 TABLE I:  SPACING FOR RACEWAY SUPPORTS

	No. of  RMC &

	260533 Raceways and Boxes
	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. This Section includes interior and exterior raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. FMC:  Flexible metal conduit.
	C. IMC:  Intermediate metal conduit.
	D. LFMC:  Liquidtight flexible metal conduit.
	E. RNC:  Rigid nonmetallic conduit.
	F. RSC:  Rigid steel conduit.

	1.4 SUBMITTALS
	A. Product Data:  For raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. EMT:  ANSI C80.3.
	E. LFMC:  Flexible steel conduit with PVC jacket.
	F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	G. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. ENT:  NEMA TC 13.
	C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	D. LFNC:  UL 1660.
	E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	F. Fittings for LFNC:  UL 514B.

	2.3 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Description:  Comply with UL 2024; flexible type, approved for plenum installation.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	E. Cabinets:


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	B. Indoors:  Apply raceway products as specified below, unless otherwise indicated:
	C. Raceway Fittings:  Compatible with raceways and suitable for use and location.

	3.2 INSTALLATION
	A. Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's written instructions.
	B. Minimum Raceway Size:
	C. Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and floors.
	D. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	E. Install raceways level and square and at proper elevations.  Provide adequate headroom.
	F. Complete raceway installation before starting conductor installation.
	G. Support raceways as specified in Division 26 Section "Supporting Devices."
	H. Use temporary closures to prevent foreign matter from entering raceways.
	I. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved portion of bends is not visible above the finished slab.
	J. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and straight legs of offsets parallel, unless otherwise indicated.
	K. Use raceway fittings compatible with raceways and suitable for use and location.  For intermediate steel conduit, use threaded rigid steel conduit fittings, unless otherwise indicated.
	L. Run concealed raceways, with a minimum of bends, in the shortest practical distance considering the type of building construction and obstructions, unless otherwise indicated.
	M. Raceways Embedded in Concrete Slabs:  Raceway shall not be installed embedded within floor and roof slabs, except where connecting to floor boxes.  Install in middle third of slab thickness where practical, and leave at least 1-inch (25-mm) concrete cover.
	N. Raceways Installed in Load Bearing Masonry:  Raceways installed in load bearing masonry shall be either rigid galvanized steel conduit or coated EMT specifically rated and listed for installation in concrete.
	O. Install exposed raceways parallel to or at right angles to nearby surfaces or structural members, and follow the surface contours as much as practical.
	P. Join raceways with fittings designed and approved for the purpose and make joints tight.
	Q. Terminations:  Where raceways are terminated with locknuts and bushings, align raceways to enter squarely and install locknuts with dished part against the box.  Where terminations are not secure with 1 locknut, use 2 locknuts:  1 inside and 1 outside the box.
	R. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into the hub so the end bears against the wire protection shoulder.  Where chase nipples are used, align raceways so the coupling is square to the box and tighten the chase nipple so no threads are exposed.
	S. Install pull wires in empty raceways.  Use No. 14 AWG zinc-coated steel or monofilament plastic line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end of the pull wire.
	T. Telecommunications Stub-ups & Sleeves:  Provide plastic bushings on all conduit stub-ups and sleeves.
	U. Telecommunications Raceways, 4-Inch Trade Size (DN53) and Smaller:  In addition to the above requirements, install raceways in maximum lengths of 150 feet (45 m) and with a maximum of two 90-degree bends or equivalent.  Separate lengths with pull or junction boxes sized per BICSI’s Telecommunications Distribution Methods Manual where necessary to comply with these requirements.  All bends shall be sweeping long radius manufactured elbows.
	V. Install raceway sealing fittings according to manufacturer's written instructions.  Locate fittings at suitable, approved, and accessible locations and fill them with UL-listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway sealing fittings at the following points:
	W. Stub-up Connections:  Where underground raceways are required to turn up into equipment, cabinets, etc., 3’-0’ from the elbow, the elbow and stub-up shall be rigid steel.  Install with an adjustable top or coupling threaded inside for plugs set flush with the finished floor.  Extend to equipment with rigid steel conduit; FMC may be used 6 inches above the floor.  Install screwdriver-operated, threaded flush plugs flush with floor for future equipment connections.
	X. Flexible Connections:  Use maximum of 6 feet (1830 mm) of flexible conduit for recessed and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for all motors.  Use liquidtight flexible conduit in wet or damp locations.  Install separate ground conductor across flexible connections.
	Y. Install hinged-cover enclosures and cabinets plumb.  Support at each corner.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:

	3.4 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Firestopping."

	3.5 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.



	260553 Identification for Electrical Systems
	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. This Section includes electrical identification materials and devices required to comply with ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction.

	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Identification Schedule:  An index of nomenclature of all electrical equipment and system components used in identification signs and labels.  Schedule shall depict preliminary printouts of proposed equipment labels for review prior to order.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI C2.
	B. Comply with NFPA 70.
	C. Comply with ANSI A13.1 and NFPA 70 for color-coding.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.


	PART 2 -  PRODUCTS
	2.1 RACEWAY AND CABLE LABELS
	A. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide (0.08 mm thick by 25 to 51 mm wide).
	B. Underground-Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape.
	C. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and letters.
	D. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange background, unless otherwise indicated, with eyelet for fastener.

	2.2 NAMEPLATES AND SIGNS
	A. Safety Signs:  Comply with 29 CFR, Chapter XVII, Part 1910.145.
	B. Engraved Plastic Nameplates and Signs:  Engraving stock, melamine plastic laminate, minimum 1/16 inch (1.6 mm) thick for signs up to 20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
	C. Baked-Enamel Signs for Interior Use:  Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for the application.  1/4-inch (6.4-mm) grommets in corners for mounting.
	D. Exterior, Metal-Backed, Butyrate Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for the application.  1/4-inch (6.4-mm) grommets in corners for mounting.
	E. Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32, stainless-steel machine screws with nuts and flat and lock washers.

	2.3 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties:  Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties.
	B. Paint:  Formulated for the type of surface and intended use.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Identification Materials and Devices:  Install at locations for most convenient viewing without interference with operation and maintenance of equipment.
	B. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other designations with corresponding designations in the Contract Documents or with those required by codes and standards.  Use consistent designations throughout Project.  For minor renovation projects, match the existing building color scheme.
	C. Sequence of Work:  If identification is applied to surfaces that require finish, install identification after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before applying.
	E. Install painted identification according to manufacturer's written instructions and as follows:
	F. Color Banding Raceways and Exposed Cables:  Band exposed and accessible raceways of the systems listed below.  Banding of colored conduit is not required.
	G. Caution Labels for Indoor Boxes and Enclosures for Power and Lighting:  Install pressure-sensitive, self-adhesive labels identifying system voltage with black letters on orange background.  Install on exterior of door or cover.
	H. Circuit Identification Labels on Outlet Boxes, Junction Boxes and Pull Boxes:  Install labels externally.
	I. Secondary Service, Feeder, and Branch-Circuit Conductors:  Color-code throughout the secondary electrical system.
	J. Apply identification to conductors as follows:
	K. Identify Electrical Workspace as follows:
	L. Apply warning, caution, and instruction signs as follows:
	M. Equipment Identification Labels:  Engraved plastic laminate.  Install on each unit of equipment, including central or master unit of each system. Locate label on exterior of any enclosure.  This includes power, lighting, signal, and alarm systems, unless units are specified with their own self-explanatory identification.  Unless otherwise indicated, provide three lines of text with 1/4-inch high lettering on 1-1/2-inch high label; where four lines of text are required, use labels 2 inches high.  Use surface and core colors as listed in Part 2 above.  Provide labels for all electrical equipment listed below.  In general, all labels shall include riser diagram ID, amperage, voltage, number of phases/poles, and equipment served from (source).  Provide additional information as listed below:



	260571 Power System Study
	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. Section includes a computer-based power system one-line model, fault current analysis, overrcurrent setting/trip coordination, and arc flash study including gathering power system field data and submitting study reports to determine:
	B. The Contractor shall be responsible to coordinate to 0.1 seconds per NCBC all overcurrent protective devices within the scope of work, unless indicated otherwise.
	C. The extent of the electrical power system to be studied is indicated on Drawings; unless otherwise noted, scope shall include all new protective devices and equipment, and in renovations and additions their next higher and lower existing devices and equipment.

	1.3 DEFINITIONS
	A. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
	B. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, the course of an electric circuit or system of circuits and the component devices or parts used therein.
	C. Protective Device: A device that senses when an abnormal current flow exists and then removes the affected portion from the system.
	D. SCCR: Short-circuit current rating.
	E. Service: The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the premises served.

	1.4 ACTION SUBMITTALS
	A. Pre-Installation Submittal:  Included with major distribution equipment submittal, shall be a preliminary study report prepared using actual submitted equipment and overcurrent protective devices.
	B. Post-Installation Submittal:   Up to 30 days prior to Substantial Completion, Contractor shall submit an updated report.

	1.5 CLOSEOUT SUBMITTALS
	A. A copy of the final corrected Study shall be included with the Owner’s Operations & Maintenance Manuals.

	1.6 QUALITY ASSURANCE
	A. Study Specialist Qualifications: Professional engineer in charge of performing the study and documenting recommendations, licensed in the state where Project is located. All elements of the study shall be performed under the direct supervision and control of this professional engineer.
	B. Computer Software:
	1.   SKM Power Tools
	2.    ESA Easy Power
	C. Comply with IEEE 242, 399, 551, 1584, and NFPA 70E.


	PART 2 -  POWER SYSTEM STUDY PROCEDURES
	2.1 EXAMINATION
	A. This article lists data needed to conduct the study. Contractor is responsible for gathering all data not included in the one-line drawings that are part of the Contract Documents.
	B. Obtain all data necessary for the conduct of the study.

	2.2 INPUT DATA
	A. Gather and tabulate the following input data to support the power system study. Comply with recommendations in IEEE 551, IEEE 1584, and NFPA 70E as to the amount of detail that is required to be acquired in the field. Field data gathering shall be under the direct supervision and control of the engineer in charge of performing the study, and shall be by the engineer or its representative who holds NETA ETT Level III certification or NICET Electrical Power Testing Level III certification.

	2.3 SHORT CIRCUIT STUDY PROCEDURE
	A. Perform study following the general study procedures contained in IEEE 399.
	B. Calculate short-circuit currents according to IEEE 551.
	C. Base study on the device characteristics supplied by device manufacturer.
	D. The extent of the electrical power system to be studied is indicated on Drawings.
	E. All equipment depicted on electrical distribution riser diagram, as well as all motors 30 horsepower and larger, shall be included in system model.  Fault contribution to system shall be based on available fault current on secondary of service transformer as provided by utility company, or other fault current source(s), whichever is largest.
	F. Begin short-circuit current analysis at the first upstream existing overcurrent protective device, extending down to all the new work overcurrent protective devices.
	G. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project. Study all cases of system-switching configurations and alternate operations that could result in maximum fault conditions.
	H. The calculations shall include the ac fault-current decay from induction motors, synchronous motors, and asynchronous generators 30 horsepower and larger, and shall apply to low- and medium-voltage, three-phase ac systems. The calculations shall also account for the fault-current dc decrement, to address the asymmetrical requirements of the interrupting equipment.
	I. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault at each of the following:
	J. Provide permanent name plates showing date of calculation and three-phase bolted fault short-circuit study values at all service disconnects, switchgear, switchboards, panelboards and motor control centers in the scope of work and where indicated.
	K. Comply with requirements in Section 260553 "Identification for Electrical Systems" for self-adhesive equipment labels. Produce a 3.5-by-5-inch (76-by-127-mm) self-adhesive equipment label for each work location included in the analysis.

	2.4 OVERCURRENT PROTECTIVE DEVICE STUDY PROCEDURE
	A. Comply with IEEE 242 for calculating short-circuit currents and determining coordination time intervals.
	B. Comply with IEEE 399 for general study procedures.
	C. The study shall be based on the device characteristics supplied by device manufacturer.
	D. Transformer Primary Overcurrent Protective Devices:
	E. Motor Protection:
	F. Conductor Protection: Protect cables against damage from fault currents according to ICEA P-32-382, ICEA P-45-482, and protection recommendations in IEEE 242. Demonstrate that equipment withstands the maximum short-circuit current for a time equivalent to the tripping time of the primary relay protection or total clearing time of the fuse. To determine temperatures that damage insulation, use curves from cable manufacturers or from listed standards indicating conductor size and short-circuit current.
	G. Generator Protection: Select protection according to manufacturer's written recommendations and to IEEE 242.
	H. The calculations shall include the ac fault-current decay from induction motors, synchronous motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase ac systems. The calculations shall also account for the fault-current dc decrement, to address the asymmetrical requirements of the interrupting equipment.
	I. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and single line-to-ground fault at each of the following:
	J. Protective Device Evaluation:

	2.5 ARC FLASH STUDY PROCEDURES
	A. Comply with IEEE 1584, and NFPA 70E and its Annex D for hazard analysis study.
	B. Preparatory Studies:
	C. Calculate maximum and minimum contributions of fault-current size.
	D. Calculate the arc-flash protection boundary and incident energy at locations in the electrical distribution system where personnel could perform work on energized parts.
	E. Include low-voltage equipment locations, except equipment rated 240-V ac or less with an available short-circuit current less than 2 kA as determined by the short-circuit study.
	F. Safe working distances shall be specified for calculated fault locations based on the calculated arc-flash boundary, considering incident energy of 1.2 cal/sq.cm.
	G. Incident energy calculations shall consider the accumulation of energy over time when performing arc-flash calculations on buses with multiple sources. Iterative calculations shall take into account the changing current contributions, as the sources are interrupted or decremented with time. Fault contribution from motors and generators shall be decremented as follows:
	H. Arc-flash computation shall include both line and load side of a circuit breaker as follows:
	I. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum clearing time at two seconds based on IEEE 1584, Section B.1.2.

	PART 3 – POWER SYSTEM STUDY DELIVERABLES

	PART 3 - 
	SCHEDULE 0 - 
	PRODUCT DATA SHEET 0 - 
	3.1 REPORT CONTENT
	A. Executive summary.
	B. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and guide for interpretation of the computer printout.
	C. One-line diagram, showing the following:
	D. The overcurrent/ground fault setting coordination shall create a set of time-current curves depicting successive breakers and fuses for each unique distribution system branch.  Coordination shall be to 0.06 seconds, unless the AHJ requires 0.01 seconds.
	E. Comments and recommendations for system improvements, where study results fail to meet design intent, specified requirements or industry standards.
	F. Study Input Data: As described in Section 2.2.
	G. Protective Device Evaluation:
	H. Short-Circuit Study Output:
	I. Protective Device Coordination Study Ouput:
	J. Time-Current Coordination Curves: Determine settings of overcurrent protective devices to achieve selective coordination. Graphically illustrate that adequate time separation exists between devices installed in series, including power utility company's upstream devices. Prepare separate sets of curves for the switching schemes and for emergency periods where the power source is local generation. Show the following information:
	K. Arc-Flash Study Output:

	3.2 ARC-FLASH WARNING LABELS
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for self-adhesive equipment labels. Produce a 3.5-by-5-inch (76-by-127-mm) self-adhesive equipment label for each work location included in the analysis.  Adhesive must be suitable for the environment.
	B. The label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD," and shall include the following information taken directly from the arc-flash hazard analysis, and comply with NFPA 70E:
	C. Labels shall be machine printed, with no field-applied markings.
	D. Apply one arc-flash label for 600-V ac, 480-V ac, 240-V ac and applicable 208-V ac panelboards and disconnects and for each of the following locations, or as required by Owner’s standard:
	E. Install the arc-fault warning labels under the direct supervision and control of the Study Specialist.

	3.3 FIELD ADJUSTING
	A. Make minor modifications to equipment as required to accomplish compliance with short-circuit, protective device coordination, and arc flash studies.


	PART 4 - 
	SCHEDULE 0 - 
	PRODUCT DATA SHEET 0 - 

	262200 Dry-type Transformers
	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. This Section includes power distribution control dry-type transformers rated 600 V and less.

	1.3 SUBMITTALS
	A. Product Data:  Include rated nameplate data, capacities, weights, dimensions, minimum clearances, installed devices and features, and performance for each type and size of transformer indicated.
	B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	C. Field quality-control test reports.
	D. Operation and Maintenance Data:  For transformers to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each transformer type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Temporary Heating:  Apply temporary heat according to manufacturer's written instructions within the enclosure of each ventilated-type unit, throughout periods during which equipment is not energized and when transformer is not in a space that is continuously under normal control of temperature and humidity.

	1.6 COORDINATION
	A. Coordinate size and location of concrete bases with actual transformer provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of wall-mounting and structure-hanging supports with actual transformer provided.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 GENERAL TRANSFORMER REQUIREMENTS
	A. Description:  Factory-assembled and -tested, air-cooled units for 60-Hz service.
	B. Cores:  Grain-oriented, non-aging silicon steel.
	C. Coils:  Continuous windings without splices except for taps.

	2.3 DISTRIBUTION TRANSFORMERS
	A. Comply with NEMA ST 20, and list and label as complying with UL 1561.
	B. Cores:  One leg per phase.
	C. Windings:  Aluminum.
	D. Enclosure:  Ventilated, NEMA 250, Type 2.
	E. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and four 2.5 percent taps below normal full capacity.
	F. Insulation Class:  220 deg C, UL-component-recognized insulation system with a maximum of 115 deg C rise above 40 deg C ambient temperature.
	G. Minimum Impedance:
	H. Energy Efficiency for Transformers Rated 15 kVA and Larger:
	I. Wall Brackets:  Manufacturer's standard brackets.

	2.4 FINISHES
	A. Indoor Units:  Manufacturer's standard paint over corrosion-resistant pretreatment and primer.

	2.5 IDENTIFICATION DEVICES
	A. Nameplates:  Engraved, laminated-plastic or metal nameplate for each transformer, mounted with corrosion-resistant screws.  Nameplates and label products are specified in Division 26 Section "Identification for Electrical Systems."

	2.6 SOURCE QUALITY CONTROL
	A. Test and inspect transformers according to IEEE C57.12.91.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions for compliance with enclosure- and ambient-temperature requirements for each transformer.
	B. Verify that field measurements are as needed to maintain working clearances required by NFPA 70 and manufacturer's written instructions.
	C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where transformers will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with safety requirements of IEEE C2.
	B. Arrange equipment to provide adequate spacing for access and for circulation of cooling air.
	C. Install floor-mounted transformers on concrete base, 4-inch (100-mm) nominal thickness extending 2” beyond enclosure with chamfered edge.  Comply with requirements for concrete base specified in Division 03 Section "Cast-in-Place Concrete."
	D. Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer manufacturer.
	E. Grounding:  Provide singe, multi-barrel (conductor) mechanical grounding lug for all grounding and bonding connections in transformer.

	3.3 EQUIPMENT TESTING
	A. Testing Technician
	B. Physical Inspection and Testing
	C. Electrical Inspection and Testing
	D. Test Reports:  Prepare a written report to record the following:

	3.4 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	B. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.

	3.5 FIELD QUALITY CONTROL
	A. Testing Technician
	B. Physical Inspection and Testing
	C. Electrical Inspection and Testing
	D. Test Labeling:  On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory Test" label to tested component.
	E. Remove and replace units that do not pass tests or inspections and retest as specified above.
	F. Test Reports:  Prepare a written report to record the following:

	3.6 CLEANING
	A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Remove paint splatters and other spots, dirt, and debris.  Repair scratches and mars on finish to match original finish.  Clean components internally using methods and materials recommended by manufacturer.



	262416 Panelboards
	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.
	B. Refer to Section 260571 “Power System Study” for overcurrent protective device coordination and submittal requirements.

	1.2 SUMMARY
	A. Section Includes:

	1.3 SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.
	B. Shop Drawings:  For each panelboard and related equipment.
	C. Field Quality-Control Reports:
	D. Panelboard Schedules:  For installation in panelboards.  Room names and numbers shall match the final signage at the site.  Submit final versions prior to installation in panelboard.
	E. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with NEMA PB 1.
	E. Comply with NFPA 70.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Handle and prepare panelboards for installation according to NEMA PB 1.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:

	1.7 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Enclosures:  Flush- and surface-mounted cabinets as noted on schedules.
	B. Incoming Mains Location:  Top and bottom.
	C. Phase, Neutral, and Ground Buses:  Hard-drawn copper, 98 percent conductivity
	F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.  Future devices indicated as “SPACE” on drawings.
	G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.  Series rating of equipment is not acceptable.

	2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	B. Mains:  Circuit breaker, unless otherwise noted on drawings.
	C. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	D. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with full interrupting capacity to meet available fault currents.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.
	D. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	E. Install filler plates in unused spaces.
	F. Stub eight 3/4-inch empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 3/4-inch empty conduits into raised floor space or below slab not on grade.
	G. Arrange conductors in gutters into groups and bundle and wrap with wire ties.
	H. Comply with NECA 1.
	I. .

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	E. Switchboards, switchgear, and panelboards shall have a short-circuit current rating not less than the available current. In other than one and two-family dwelling units, the available fault current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The marking shall comply with 110.21(B)(3).

	3.4 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	B. Panelboards will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING
	A. Set field-adjustable circuit-breaker trip ranges.  Unless otherwise noted, trip settings shall mimic trip characteristics for thermal magnetic circuit-breakers of similar trip rating.
	B. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.



	262726 Wiring Devices
	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. This Section includes receptacles, connectors, and finish plates.

	1.3 DEFINITIONS
	A. GFCI:  Ground-fault circuit interrupter.
	B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	C. SPD:  Surge Protection Device.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one source.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 STRAIGHT BLADE RECEPTACLES
	A. General Purpose Receptacles:  Heavy-Duty grade shall be Federal Grade per SCO Guidelines, rated 20A minimum.  Comply with UL498.
	B. GFCI Receptacles:  Non feed-through type, with integral NEMA WD 6, Configuration 5-20R duplex receptacle arranged to protect connected downstream receptacles on same circuit.  Design units for installation in a 2-3/4-inch- (70-mm-) deep outlet box without an adapter.  Comply with UL 498 and UL 943, Class A.

	2.3 SWITCHES
	A. General Purpose Snap Switches:  Heavy-duty, quiet type.  Comply with NEMA WD1 and UL 20.
	B. Equipment Disconnect Snap Switches:  Heavy-duty, quiet type.  Comply with NEMA WD1 and UL 20.

	2.4 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	B. Wet-Location, Weatherproof Cover Plates:  “In Use” cast aluminum with spring-loaded lift cover capable of closing with plug assembly still engaged, and listed and labeled for use in “wet locations” and “Extra Duty”.

	2.5 FINISHES
	A. Color:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Coordination with Other Trades:
	C. Conductors:
	D. Device Installation:
	E. Receptacle Orientation:
	F. Damp and Wet Locations:
	G. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	H. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Test wiring devices for proper polarity and ground continuity.  Operate each device at least six times.
	B. Test GFCI operation with both local and remote fault simulations according to manufacturer's written instructions.
	C. Replace damaged or defective components.

	3.4 CLEANING
	A. Internally clean devices, device outlet boxes, and enclosures.  Replace stained or improperly painted wall plates or devices.



	262813 Fuses
	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. Section Includes:

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NEMA FU 1 for cartridge fuses.
	D. Comply with NFPA 70.

	1.5 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size and with system short-circuit current levels.

	1.6 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with circuit voltages.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically damaged.
	B. Examine holders to receive fuses for compliance with installation tolerances and other conditions affecting performance, such as rejection features.
	C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FUSE APPLICATIONS
	A. Motor and Motor Controller Branch Circuits: Class RK5, UL listed, current limiting time delay, 200 kA interrupting rating.
	B. Other Individual Equipment Branch Circuits: Class RK5, UL listed, non-time delay, 50 kA interrupting rating.

	3.3 INSTALLATION
	A. Fuses shall be selected as to provide a fully selective system.
	B. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.

	3.4 IDENTIFICATION
	A. Install labels indicating fuse replacement information on inside door of each fused switch and adjacent to each fuse block, socket, and holder.



	262816 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.
	B. Refer to Section 260571 “Power System Study” for overcurrent protective device coordination and submittal requirements.

	1.2 SUMMARY
	A. This Section includes individually mounted enclosed switches and circuit breakers used for the following:

	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.
	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	C. Field quality-control reports.
	D. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 ENCLOSED SWITCHES
	A. All Switches:
	B. Enclosed, Nonfusible Switch:  NEMA KS 1, Type  HD, with lockable handle.
	C. Enclosed, Fusible Switch, 800 A and Smaller:  NEMA KS 1, Type HD, with clips to accommodate specified fuses, lockable handle with two padlocks.

	2.3 MOLDED-CASE CIRCUIT BREAKERS
	A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with full interrupting capacity to meet available fault currents.
	B. Features and Accessories:

	2.4 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in fusible devices.
	D. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Division 26 Section "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	B. Testing Technician
	C. Physical Inspection and Testing
	D. Electrical Inspection and Testing
	E. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	G. Remove and replace units that do not pass tests and inspections and retest as specified above.
	H. Retain paragraph below if tests and inspections are performed by Contractor or manufacturer's field-service representative engaged by Contractor.
	I. Test Reports:  Prepare a written report to record the following:



	265100 Lighting
	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. Section Includes:
	B. Related Sections:

	1.3 DEFINITIONS
	A. The term Architect refers to the Architect, Interior Designer, Lighting Designer and/or Owner’s Representative individually or collectively.
	B. CRI:  Color-rendering index.
	C. LED:  Light Emitting Diodes.

	1.4 GENERAL REQUIREMENTS
	A. Provide all lighting fixtures as shown complete with all lamps, completely wired, controlled and securely attached to supports.
	B. Where a catalog number and a narrative or pictorial descriptions are provided, the written description shall take precedence and prevail.
	C. General Contractor shall provide electrical subcontractor with entire lighting specification and applicable drawings (including fixture illustrations and sketches); electrical subcontractor shall provide each specified manufacturer or manufacturer’s representative with complete information about the fixtures they will supply.
	D. Type of fixtures shall be as indicated alphanumerically and as specified.

	1.5 SUBMITTALS
	A. Product Data:
	B. End of Project

	1.6 QUALITY ASSURANCE
	A. Fixtures, Emergency Lighting Units, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.
	C. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit signs.

	1.7 COORDINATION
	A. Fixtures, Mounting Hardware, and Trim:  Coordinate layout and installation of lighting fixtures with ceiling system and other construction.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers and Products:  Subject to compliance with requirements, manufacturers and respective products that may be incorporated into the Work are indicated on the drawings in Light Fixture Schedule.
	B. Substitution of Equivalent Products:  Substitution of manufacturers and products equivalent to those listed in Light Fixture Schedule shall be submitted to the Engineer for approval through the product/shop drawing submittal review process.
	C. Equivalent fixtures, poles, ballasts, and other materials and equipment shall be products of manufacturers regularly engaged in the production of such products which are of equal material, design and workmanship.  Products shall be a standard product offering as shown on manufacturer’s published printed literature for appearance, mounting, light distribution and lamping (ballast and lens options are excluded from this requirement).  Cut-sheets prepared for submittal are not considered published printed literature.   Products shall have been in satisfactory commercial or industrial use for 2 years prior to bid opening.  The 2-year period shall include applications of equipment and materials under similar circumstances and of similar size.  The product shall have been on sale on the commercial market through advertisements, manufacturers’ catalogs, or brochures during the 2-year period.  Where two or more items of the same type or class of fixture are required, these items shall be products of a single manufacturer.

	2.2 FIXTURES AND FIXTURE COMPONENTS, GENERAL
	A. Fixtures shall be free of light leaks and shall be designed to provide sufficient ventilation and heat management of fixture components, including vent holes where required.
	B. Outdoor fixtures shall have wire mesh corrosion resistant screens in the vent holes properly sized to prevent incursion of insects, small animals, and/or other small rodents.
	C. In outdoor applications, and where the ambient falls below 50°F, all fixture components shall be rated for operation at 0°F, unless otherwise noted.
	D. In adjustable fixtures, aiming and positive locking devices shall be provided so that aiming can be permanently set so that the fixture shall remain correctly positioned after service.
	E. Power factor shall be greater than 90%.
	F. Light fixtures shall be listed on one or more of the following websites:
	G. Metal Parts:  Free from burrs, sharp corners, and edges.
	H. Sheet Metal Components:  Steel, unless otherwise indicated.
	I. Doors, Frames, and Other Internal Access:  Smooth operating, free from light leakage under operating conditions, and arranged to permit access for servicing from below without use of tools.  Arrange doors, frames, lenses, diffusers, and other pieces to prevent accidental falling during servicing and when secured in operating position.
	J. Fasteners:  Manufactured of non-magnetic stainless steel or anodized aluminum, except in indoor applications where galvanized steel shall be acceptable.
	K. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated: verify values with master spec/reps/IES
	L. Lenses:
	M. Wiring:

	2.3 SOLID STATE LIGHTING – LED LUMINAIRES, DRIVERS, AND COMPONENTS
	A. General:
	B. Replacement and Spares:

	2.4 LED DRIVERS
	A. General:
	B. Compatibility of driver and LED light engine must be tested and ensured by driver manufacturer.

	2.5 EMERGENCY EXIT SIGNS
	A. General Requirements:  Comply with UL 924 and the following:
	B. Integral Emergency Battery: Battery shall be sealed, maintenance-free nickel-cadmium sized for a minimum of 90 minutes operating endurance.  It shall also be a high temperature type with an operating range of 0°C to 60°C and contain a resealable pressure vent.  Exterior signs shall be rated to a minimum temperature operating range of -18°C/0°F.  Battery shall have normal life expectancy of 10 years.  See Warranty requirements Part 1.
	C. Battery Charger:  Battery charger shall be fully automatic solid state type, full wave rectifying, with current limiting.  Charger shall restore the battery to its full charge within 24 hours after a discharge of 90 minutes under full rated load.

	2.6 EMERGENCY LIGHTING UNIT
	A. General Requirements:  Comply with UL 924 and the following:
	B. Emergency Battery: Battery shall be 12VDC sealed, maintenance-free nickel-cadmium sized for a minimum of 90 minutes operating endurance.  It shall also be a high temperature type with an operating range of 0°C to 60°C and contain a resealable pressure vent.  Exterior units shall be rated to a minimum temperature operating range of -18°C/0°F.  Battery shall have normal life expectancy of 10 years.  See Warranty requirements Part 1.
	C. Battery Charger:  Battery charger shall be fully automatic solid state type, full wave rectifying, with current limiting.  Charger shall restore the battery to its full charge within 24 hours after a discharge of 90 minutes under full rated load.

	2.7 FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section “Hangers and Supports”, for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Refer to “Light Fixture Mounting Detail” on plans for individual fixture support.

	2.8 FINISHES
	A. Fixtures:  Manufacturers’ standard, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Provide accessories as required for ceiling construction type indicated on Finish Schedule.  Fixture catalog numbers do not necessarily denote specific mounting accessories for type of ceiling in which a fixture may be installed.
	B. Fixtures:  Set level, plumb, and square with ceiling and walls, and secure according to manufacturer's written instructions and approved submittal materials.  Install lamps in each fixture.
	C. Install rows of fixtures accurately on straight lines unless otherwise noted on drawings.  Coordinate with mechanical work.
	D. Contractor shall be responsible for adjusting aperture rings on all ceiling recessed fixtures to accommodate various ceiling material thickness.   Contractor shall responsible for coordinating the cut-out size in ceiling to ensure aperture covers cut-out entirely.  The bottom of aperture rings shall be flush with finished ceiling or not more than 1/16" above.  Under no circumstances will the aperture ring extend below the finished ceiling surface.
	E. For fixtures with variable position lampholder assemblies Contractor shall confirm prior to installation proper lampholder (socket) position in field, and shall adjust, if necessary, after coordination with manufacturer.
	F. Surface Mounted Fixtures:    Support surface mounted fixtures from structural members other than ceiling tees.
	G. Pendant Mounted Fixtures:
	H. Bracket Mounted Fixtures:  For each bracket fixture, provide flanged metal stem attached to outlet box, with threaded end suitable for supporting the fixture rigidly in design position. Flanged part of fixture stud shall be of broad base type, secured to outlet box at not fewer than three (3) points.
	I. Top Re-lamping Fixtures:  Top re-lamping fixtures shall have the necessary top-re-lamping screws loosened and moderately tightened, prior to installation, to assure ease of operation when re-lamping is required.
	J. Mask the trims and bottoms of all lighting fixtures if necessary to protect the fixture during construction.
	K. Ensure that all lamps installed are exactly as specified for each fixture type.
	L. At the completion of construction clean the bottoms, the trim, the reflecting surfaces, lenses, baffles, louvers and reflector cones of all lighting fixtures so as to render them free of any material, substance or film foreign to the fixture.  If the luminaires are deemed dirty by the Architect at the completion of the project, the Contractor shall clean them at no additional cost to the Owner.   Luminaire components whose finishes are damaged shall be replaced at no cost to the Owner.
	M. Provide labor and materials for final aiming of all adjustable fixtures under the Architect's supervision.   Aiming shall take place immediately before building is turned over to Owner, after regular working hours where required.

	3.2 CONNECTIONS
	A. Ground equipment.

	3.3 FIELD QUALITY CONTROL
	A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
	B. Provide instruments to make and record test results.
	C. Tests:  As follows:
	D. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat procedure until units operate properly.
	E. Corrosive Fixtures:  Replace during warranty period.

	3.4 CLEANING AND ADJUSTING
	A. Clean fixtures internally and externally after installation.  Use methods and materials recommended by manufacturer.
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