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May 2010

Department of Design and Construction TOC -7



Table of Contents

THE
GROUP°

15770b
15770c
15770d
15773
15781
15785
15811
15821
15826
15827
15828
15828a
15834
15840
15840a
15840b
15840c
15840d
15855
15861
15867
15869
15880
15910
15910a
15915

Rooftop Replacement Air Units
Self-Contained Air-Conditioners
Unit Ventilators

Computer-Room Air-Conditioners
Humidifiers

Dehumidification Units

Furnaces

Centrifugal Fans

Air Curtains

Axial Fans

Power Ventilators

Intake and Relief Ventilators
Modular Indoor Central-Station Air-Handling Units
Tailpipe Exhaust Equipment

Metal Ducts

Nonmetal Ducts

HVAC Casings

Duct Accessories

Breechings, Chimneys, And Stacks
Draft Control Devices

Diffusers, Registers, And Grilles

Air Terminal Units

Air Filters

HVAC Instrumentation And Controls
Enclosed Controllers
General-Service Packaged Air Compressors and Receivers
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16101a Panelboards
16112 Enclosed Bus Assemblies
16113 Underfloor Raceways For Electrical Systems
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16120a Common Work Results for Communications
16120b Common Work Results for Electronic Safety and Security
16120c Conductors And Cables
16120d Undercarpet Cables
16120e Control-Voltage Electrical Power Cables
16120f Medium-Voltage Cables
16120g Communications Equipment Room Fittings
16120h Communications Backbone Cabling
16120i Communications Horizontal Cabling
16120j Conductors and Cables for Electronic Safety and Security
16130 Raceways And Boxes
16131 Electrical Renovation
16139 Cable Trays
16140 Wiring Devices
16150 Common Motor Requirements for Equipment
16150a Common Motor Requirements for Fire Suppression Equipment
16150b Common Motor Requirements for Plumbing Equipment
16150c Common Motor Requirements for HYAC Equipment
16181 Fuses
16190 Hangers And Supports For Electrical Systems
16190a Vibration And Seismic Controls For Electrical Systems
16211 Packaged Engine Generators
16251 Enclosed Switches And Circuit Breakers
16251a Transfer Switches
16265 Static Uninterruptible Power Supply
16265a Central Battery Inverters
16320 Switchgear
16330 Medium-Voltage Transformers
16330a Overhead Electrical Distribution
16330b Low-Voltage Transformers
16450 Lightning Protection
16451 Grounding And Bonding
16470 Switchboards
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NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

SECTION 01352 - NO SPECIFICATION REQUIRED
1.1 GENERAL
A. A separate specification is not required for this item. The description given in the line item of the
Construction Task Catalog completely defines the item.
1.2 PRODUCTS - (Not Used)

1.3 EXECUTION - (Not Used)

END OF SECTION 01352

May 2010 No Specification Required
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NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

SECTION 01510 - CONSTRUCTION WASTE MANAGEMENT

11 GENERAL

A. Summary

1. This Section includes administrative and procedural requirements for the following:
a. Salvaging nonhazardous demolition and construction waste.
b. Recycling nonhazardous demolition and construction waste.
C. Disposing of nonhazardous demolition and construction waste.

B. Definitions

1. Construction Waste: Building and site improvement materials and other solid waste resulting
from construction, remodeling, renovation, or repair operations. Construction waste includes
packaging.

2. Demolition Waste: Building and site improvement materials resulting from demolition or selective
demolition operations.

3. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling,
reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

4. Recycle: Recovery of demolition or construction waste for subsequent processing in preparation
for reuse.

5. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another
facility.

6. Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation
into the Work.

C. Performance Goals OR Requirements, as directed

1. General: Develop waste management plan that results in end-of-Project rates for
salvage/recycling of 50 OR 75, as directed, percent by weight of total waste generated by the
Work.

2. Salvage/Recycle Goals OR Requirements, as directed: Owner's goal is to salvage and recycle

May 2010

as much nonhazardous demolition and construction waste as possible including the following
materials:
OR
Salvage/Recycle Goals OR Requirements, as directed: Owner's goal is to salvage and recycle
as much nonhazardous demolition and construction waste as possible. Owner has established
minimum goals for the following materials:
a. Demolition Waste:

1) Asphaltic concrete paving.

2) Concrete.

3) Concrete reinforcing steel.

4) Brick.

5) Concrete masonry units.

6) Wood studs.

7) Wood joists.

8) Plywood and oriented strand board.

9) Wood paneling.

10) Wood trim.

11)  Structural and miscellaneous steel.

12) Rough hardware.

13) Roofing.

14) Insulation.

15) Doors and frames.

16) Door hardware.

17)  Windows.

Construction Waste Management
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NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

18) Glazing.

19) Metal studs.

20) Gypsum board.

21) Acoustical tile and panels.
22) Carpet.

23) Carpet pad.

24) Demountable partitions.
25)  Equipment.

26) Cabinets.

27)  Plumbing fixtures.

28) Piping.
29) Supports and hangers.
30) Valves.

31) Sprinklers.
32) Mechanical equipment.
33) Refrigerants.
34)  Electrical conduit.
35) Copper wiring.
36) Lighting fixtures.
37) Lamps.
38) Ballasts.
39) Electrical devices.
40) Switchgear and panelboards.
41)  Transformers.
b. Construction Waste:
1) Site-clearing waste.
2) Masonry and CMU.
3) Lumber.
4) Wood sheet materials.
5) Wood trim.

6) Metals.
7) Roofing.
8) Insulation.

9) Carpet and pad.
10) Gypsum board.
11) Piping.
12) Electrical conduit.
13) Packaging: Regardless of salvage/recycle goal indicated above, salvage or recycle
100 percent of the following uncontaminated packaging materials:
a) Paper.
b) Cardboard.
C) Boxes.
d) Plastic sheet and film.
e) Polystyrene packaging.
f) Wood crates.
0) Plastic pails.

D. Submittals

1. Waste Management Plan: Submit 3 copies of plan within 7 OR 30, as directed, days of date
established for commencement of the Work OR the Notice to Proceed OR the Notice of Award,
as directed.

2. Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit three
copies of report. Include separate reports for demolition and construction waste, as directed.
Include the following information:

a. Material category.
Construction Waste Management May 2010
01510-2 Department of Design and Construction
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10.

Generation point of waste.

Total quantity of waste in tons (tonnes).

Quantity of waste salvaged, both estimated and actual in tons (tonnes).

Quantity of waste recycled, both estimated and actual in tons (tonnes).

Total quantity of waste recovered (salvaged plus recycled) in tons (tonnes).

g. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.
Waste Reduction Calculations: Before request for Substantial Completion, submit three copies of
calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste
generated by the Work.

Records of Donations: Indicate receipt and acceptance of salvageable waste donated to
individuals and organizations. Indicate whether organization is tax exempt.

Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and
organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste
by recycling and processing facilities licensed to accept them. Include manifests, weight tickets,
receipts, and invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and
invoices.

LEED Submittal: LEED letter template for Credit MR 2.1 and 2.2, as directed, signed by
Contractor, tabulating total waste material, quantities diverted and means by which it is diverted,
and statement that requirements for the credit have been met.

Qualification Data: For Waste Management Coordinator and refrigerant recovery technician.
Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed according to EPA regulations. Include name and address of technician
and date refrigerant was recovered.

~ooo0o

E. Quality Assurance

1.

2.
3.

Waste Management Coordinator Qualifications: LEED Accredited Professional by U.S. Green

Building Council. Waste management coordinator may also serve as LEED coordinator.

Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification program.

Regulatory Requirements: Comply with hauling and disposal regulations of authorities having

jurisdiction.

Waste Management Conference: Conduct conference at Project site. Review methods and

procedures related to waste management including, but not limited to, the following:

a. Review and discuss waste management plan including responsibilities of Waste
Management Coordinator.

b. Review requirements for documenting quantities of each type of waste and its disposition.

C. Review and finalize procedures for materials separation and verify availability of containers
and bins needed to avoid delays.

d. Review procedures for periodic waste collection and transportation to recycling and
disposal facilities.

e. Review waste management requirements for each trade.

F. Waste Management Plan

1.

May 2010

General: Develop plan consisting of waste identification, waste reduction work plan, and
cost/revenue analysis. Include separate sections in plan for demolition and construction waste if
Project requires selective demolition or building demolition. Indicate quantities by weight or
volume, but use same units of measure throughout waste management plan.

Waste Identification: Indicate anticipated types and quantities of demolition, site-clearing, and
construction waste generated by the Work. Include estimated quantities and assumptions for
estimates.

Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled, or
disposed of in landfill or incinerator. Include points of waste generation, total quantity of each
type of waste, quantity for each means of recovery, and handling and transportation procedures.

Construction Waste Management
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a. Salvaged Materials for Reuse: For materials that will be salvaged and reused in this
Project, describe methods for preparing salvaged materials before incorporation into the
Work.

b. Salvaged Materials for Sale: For materials that will be sold to individuals and
organizations, include list of their names, addresses, and telephone numbers.

C. Salvaged Materials for Donation: For materials that will be donated to individuals and
organizations, include list of their names, addresses, and telephone numbers.

d. Recycled Materials: Include list of local receivers and processors and type of recycled
materials each will accept. Include names, addresses, and telephone numbers.

e. Disposed Materials: Indicate how and where materials will be disposed of. Include name,
address, and telephone number of each landfill and incinerator facility.

f. Handling and Transportation Procedures: Include method that will be used for separating

recyclable waste including sizes of containers, container labeling, and designated location
on Project site where materials separation will be located.

4, Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste
management plan and net additional cost or net savings resulting from implementing waste
management plan. Include the following:

a. Total quantity of waste.
b. Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of
collection containers for each type of waste.
C. Total cost of disposal (with no waste management).
d. Revenue from salvaged materials.
e. Revenue from recycled materials.
f. Savings in hauling and tipping fees by donating materials.
g. Savings in hauling and tipping fees that are avoided.
h. Handling and transportation costs. Include cost of collection containers for each type of
waste.
i. Net additional cost or net savings from waste management plan.
1.2 PRODUCTS (Not Used)
1.3 EXECUTION
A. Plan Implementation

1. General: Implement waste management plan as approved by the Owner. Provide handling,
containers, storage, signage, transportation, and other items as required to implement waste
management plan during the entire duration of the Contract.

a. Comply with Division 01 Section "Temporary Facilities And Controls" for operation,
termination, and removal requirements.

2. Waste Management Coordinator: Engage a waste management coordinator to be responsible for
implementing, monitoring, and reporting status of waste management work plan. Coordinator
shall be present at Project site full time for duration of Project.

3. Training:  Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work occurring at Project site.

a. Distribute waste management plan to everyone concerned within three days of submittal
return.

b. Distribute waste management plan to entities when they first begin work on-site. Review
plan procedures and locations established for salvage, recycling, and disposal.

4. Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.

a. Designate and label specific areas on Project site necessary for separating materials that

are to be salvaged, recycled, reused, donated, and sold.
Construction Waste Management May 2010
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b. Comply with Division 01 Section "Temporary Facilities And Controls" for controlling dust
and dirt, environmental protection, and noise control.

Salvaging Demolition Waste

1.

Salvaged Items for Reuse in the Work:

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.

Store items in a secure area until installation.

Protect items from damage during transport and storage.

Install salvaged items to comply with installation requirements for new materials and
equipment. Provide connections, supports, and miscellaneous materials necessary to
make items functional for use indicated.

Salvaged Items for Sale and Donation: Permitted OR Not permitted, as directed, on Project site.
Salvaged Items for Owner's Use:

caoow

a. Clean salvaged items.

b. Pack or crate items after cleaning. Identify contents of containers.

C. Store items in a secure area until delivery to Owner.

d Transport items to Owner's storage area on-site OR off-site OR designated by Owner, as
directed.

e. Protect items from damage during transport and storage.

Doors and Hardware: Brace open end of door frames. Except for removing door closers, leave
door hardware attached to doors.

Recycling Demolition And Construction Waste, General

1.
2.

3.

General: Recycle paper and beverage containers used by on-site workers.

Recycling Receivers and Processors: Refer to the Owner for available recycling receivers and

processors.

Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received for

recycling waste materials shall accrue to Owner OR accrue to Contractor OR be shared equally

by Owner and Contractor, as directed.

Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate

recyclable waste by type at Project site to the maximum extent practical.

a. Provide appropriately marked containers or bins for controlling recyclable waste until they
are removed from Project site. Include list of acceptable and unacceptable materials at
each container and bin.

1) Inspect containers and bins for contamination and remove contaminated materials if
found.

b. Stockpile processed materials on-site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

C. Stockpile materials away from construction area. Do not store within drip line of remaining
trees.

d. Store components off the ground and protect from the weather.

e. Remove recyclable waste off Owner's property and transport to recycling receiver or
processor.

Recycling Demolition Waste

1.

wn

Asphaltic Concrete Paving: Grind asphalt to maximum 1-1/2-inch (38-mm) OR 4-inch (100-mm),

as directed, size.

a. Crush asphaltic concrete paving and screen to comply with requirements in Division 02
Section "Earthwork" for use as general fill.

Asphaltic Concrete Paving: Break up and transport paving to asphalt-recycling facility.

Concrete: Remove reinforcement and other metals from concrete and sort with other metals.

a. Pulverize concrete to maximum 1-1/2-inch (38-mm) OR 4-inch (100-mm), as directed,
size.
b. Crush concrete and screen to comply with requirements in Division 02 Section "Earthwork"

for use as satisfactory soil for fill or subbase.

Construction Waste Management
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4, Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with other
metals.

a. Pulverize masonry to maximum 3/4-inch (19-mm) OR 1-inch (25-mm) OR 1-1/2-inch (38-
mm) OR 4-inch (100-mm), as directed, size.

1) Crush masonry and screen to comply with requirements in Division 02 Section
"Earthwork" for use as general fill OR satisfactory soil for fill or subbase, as
directed.

2) Crush masonry and screen to comply with requirements in Division 02 Section
"Exterior Plants" for use as mineral mulch.

b. Clean and stack undamaged, whole masonry units on wood pallets.

5. Wood Materials: Sort and stack members according to size, type, and length. Separate lumber,
engineered wood products, panel products, and treated wood materials.
6. Metals: Separate metals by type.

a. Structural Steel: Stack members according to size, type of member, and length.

b. Remove and dispose of bolts, nuts, washers, and other rough hardware.

7. Asphalt Shingle Roofing: Separate organic and glass-fiber asphalt shingles and felts. Remove
and dispose of nails, staples, and accessories.

8. Gypsum Board: Stack large clean pieces on wood pallets and store in a dry location. Remove
edge trim and sort with other metals. Remove and dispose of fasteners.

9. Acoustical Ceiling Panels and Tile: Stack large clean pieces on wood pallets and store in a dry
location.

a. Separate suspension system, trim, and other metals from panels and tile and sort with
other metals.

10. Carpet and Pad: Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.

a. Store clean, dry carpetand pad in a closed container or trailer provided by Carpet
Reclamation Agency or carpet recycler.

11. Equipment: Drain tanks, piping, and fixtures. Seal openings with caps or plugs. Protect
equipment from exposure to weather.

12.  Plumbing Fixtures: Separate by type and size.

13. Piping: Reduce piping to straight lengths and store by type and size. Separate supports,
hangers, valves, sprinklers, and other components by type and size.

14. Lighting Fixtures: Separate lamps by type and protect from breakage.

15.  Electrical Devices: Separate switches, receptacles, switchgear, transformers, meters,
panelboards, circuit breakers, and other devices by type.

16. Conduit: Reduce conduit to straight lengths and store by type and size.

E. Recycling Construction Waste

1. Packaging:

a. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.

b. Polystyrene Packaging: Separate and bag materials.

C. Pallets: As much as possible, require deliveries using pallets to remove pallets from
Project site. For pallets that remain on-site, break down pallets into component wood
pieces and comply with requirements for recycling wood.

d. Crates: Break down crates into component wood pieces and comply with requirements for
recycling wood.

2. Site-Clearing Wastes: Chip brush, branches, and trees on-site OR at landfill facility, as directed.

a. Comply with requirements in Division 02 Section "Exterior Plants" for use of chipped
organic waste as organic mulch.

3. Wood Materials:

a. Clean Cut-Offs of Lumber: Grind or chip into small pieces.

b. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

1) Comply with requirements in Division 02 Section "Exterior Plants" for use of clean
sawdust as organic mulch.

4. Gypsum Board: Stack large clean pieces on wood pallets and store in a dry location.
Construction Waste Management May 2010
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F.

a. Clean Gypsum Board: Grind scraps of clean gypsum board using small mobile chipper or
hammer mill. Screen out paper after grinding.
1) Comply with requirements in Division 02 Section "Exterior Plants" for use of clean
ground gypsum board as inorganic soil amendment.

Disposal Of Waste

1.

General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove
waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable
to authorities having jurisdiction.

a. Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

b. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

Burning: Do not burn waste materials.

OR

Burning: Burning of waste materials is permitted only at designated areas on Owner's property,
provided required permits are obtained. Provide full-time monitoring for burning materials until
fires are extinguished.

Disposal: Transport waste materials and dispose of at designated spoil areas on Owner's
property.

OR

Disposal: Transport waste materials off Owner's property and legally dispose of them.

END OF SECTION 01510

May 2010
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GENERAL

Summary
1. This Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

Definitions

1. Permanent Enclosure: As determined by the Owner, permanent or temporary roofing is
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all
openings are closed with permanent construction or substantial temporary closures.

Use Charges

1. General: Cost or use charges for temporary facilities shall be included in the Contract Sum.
Allow other entities to use temporary services and facilities without cost, including, but not limited
to, Owner's construction forces, the Owner, occupants of Project, testing agencies, and
authorities having jurisdiction.

2. Water Service: Water from Owner's existing water system is available for use without metering
and without payment of use charges. Provide connections and extensions of services as
required for construction operations.

3. Electric Power Service: Electric power from Owner's existing system is available for use without
metering and without payment of use charges. Provide connections and extensions of services
as required for construction operations.

Submittals
1. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for
construction personnel.

Quality Assurance

1. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

2. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

Project Conditions

1. Temporary Use of Permanent Facilities: Installer of each permanent service shall assume
responsibility for operation, maintenance, and protection of each permanent service during its use
as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.

PRODUCTS

Materials

1. Pavement: Comply with Division 02 Section(s) "Asphalt Paving" OR "Cement Concrete
Pavement”, as directed.

2. Chain-Link Fencing: Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel,
chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum
2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts, with 1-
5/8-inch- (42-mm-) OD top rails OR with galvanized barbed-wire top strand, as directed.

3. Portable Chain-Link Fencing: Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link
fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch-
(60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner and pull posts, with 1-5/8-inch- (42-

Temporary Facilities and Controls
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7.

8.

mm-) OD top and bottom rails. Provide concrete OR galvanized steel, as directed, bases for
supporting posts.

Wood Enclosure Fence: Plywood, 6 feet (1.8 m) OR 8 feet (2.4 m), as directed, high, framed
with four 2-by-4-inch (50-by-100-mm) rails, with preservative-treated wood posts spaced not more
than 8 feet (2.4 m) apart.

Lumber and Plywood: Comply with requirements in Division 06 Section(s) "Rough Carpentry" OR
"Miscellaneous Carpentry", as directed.

Gypsum Board: Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum
available lengths; regular-type panels with tapered edges. Comply with ASTM C 36/C 36M.
Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.

Paint: Comply with requirements in Division 09.

B. Temporary Facilities

1.

2.

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of construction personnel.
Keep office clean and orderly. Furnish and equip offices as follows:

a. Furniture required for Project-site documents including file cabinets, plan tables, plan
racks, and bookcases.
b. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide

electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle
on each wall. Furnish room with conference table, chairs, and 4-foot- (1.2-m-) square tack
board.

C. Drinking water and private toilet.

d. Coffee machine and supplies.

e. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68
to 72 deg F (20 to 22 deg C).

f. Lighting fixtures capable of maintaining average illumination of 20 fc (215 Ix) at desk
height.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate

materials and equipment for construction operations.

a. Store combustible materials apart from building.

C. Equipment

1.

2.

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by

locations and classes of fire exposures.

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented,

self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

a. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.

b. Heating Units: Listed and labeled for type of fuel being consumed, by a testing agency
acceptable to authorities having jurisdiction, and marked for intended use.

C. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for
temporary use during construction, provide filter with MERV of 8 at each return air grille in
system and remove at end of construction.

1.3 EXECUTION

A. Installation, General

1.

Locate facilities where they will serve Project adequately and result in minimum interference with

performance of the Work. Relocate and modify facilities as required by progress of the Work.

a. For greenfield sites if reduced site disturbance is required for LEED-NC Credit SS 5.1:
Locate facilities to limit site disturbance as specified in General Requirements.

Temporary Facilities and Controls May 2010
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2.

Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are
no longer needed or are replaced by authorized use of completed permanent facilities.

Temporary Utility Installation

1.

General: Install temporary service or connect to existing service.

a. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

a. Connect temporary sewers to municipal system OR private system indicated, as directed,
as directed by authorities having jurisdiction.

Water Service: Install water service and distribution piping in sizes and pressures adequate for

construction.

OR

Water Service: Use of Owner's existing water service facilities will be permitted, as long as

facilities are cleaned and maintained in a condition acceptable to Owner. At Substantial

Completion, restore these facilities to condition existing before initial use.

a. Where installations below an outlet might be damaged by spillage or leakage, provide a
drip pan of suitable size to minimize water damage. Drain accumulated water promptly
from pans.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with authorities having jurisdiction for type, number, location,
operation, and maintenance of fixtures and facilities.

a. Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion,
restore these facilities to condition existing before initial use.

Heating OR Heating and Cooling, as directed: Provide temporary heating OR heating and

cooling, as directed, required by construction activities for curing or drying of completed

installations or for protecting installed construction from adverse effects of low temperatures or
high humidity. Select equipment that will not have a harmful effect on completed installations or
elements being installed.

Ventilation and Humidity Control: Provide temporary ventilation required by construction activities

for curing or drying of completed installations or for protecting installed construction from adverse

effects of high humidity. Select equipment that will not have a harmful effect on completed
installations or elements being installed. Coordinate ventilation requirements to produce ambient
condition required and minimize energy consumption.

Electric Power Service: Use of Owner's existing electric power service will be permitted, as long

as equipment is maintained in a condition acceptable to Owner.

OR

Electric Power Service: Provide electric power service and distribution system of sufficient size,

capacity, and power characteristics required for construction operations.

a. Install electric power service overhead OR underground, as directed, unless otherwise
indicated.
b. Connect temporary service to Owner's existing power source, as directed by Owner.

Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.

a. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.
b. Install lighting for Project identification sign.

Telephone Service: Provide temporary telephone service in common-use facilities for use by all
construction personnel. Install one telephone line for each field office.

a. Provide additional telephone lines for the following:
1) Provide a dedicated telephone line for each facsimile machine and computer in each
field office.
b. At each telephone, post a list of important telephone numbers.

1) Police and fire departments.
2) Ambulance service.

Temporary Facilities and Controls
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3) Contractor's home office.
4) the Owner's office.
5) Owner's office.
6) Principal subcontractors' field and home offices.
C. Provide superintendent with cellular telephone or portable two-way radio for use when
away from field office.
10. Electronic Communication Service: Provide temporary electronic communication service,
including electronic mail, in common-use facilities.
a. Provide DSL OR T-1 line, as directed, in primary field office.

C. Support Facilities Installation
1. General: Comply with the following:
a. Provide incombustible construction for offices, shops, and sheds located within
construction area or within 30 feet (9 m) of building lines. Comply with NFPA 241.
b. Maintain support facilities until near Substantial Completion. Remove before Substantial

Completion. Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable to Owner.

2. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas as indicated OR
within construction limits indicated, as directed, on Drawings.

a. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as
required to minimize dust.
OR

3. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas in same location
as permanent roads and paved areas. Extend temporary roads and paved areas, within
construction limits indicated, as necessary for construction operations.

a. Coordinate elevations of temporary roads and paved areas with permanent roads and
paved areas.

b. Prepare subgrade and install subbase and base for temporary roads and paved areas
according to Division 02 Section "Earthwork".

C. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

d. Delay installation of final course of permanent hot-mix asphalt pavement until immediately

before Substantial Completion. Repair hot-mix asphalt base-course pavement before
installation of final course according to Division 02 Section "Asphalt Paving".

4, Traffic Controls: Comply with requirements of authorities having jurisdiction.
a. Protect existing site improvements to remain including curbs, pavement, and utilities.
b. Maintain access for fire-fighting equipment and access to fire hydrants.

5. Parking: Provide temporary OR Use designated areas of Owner's existing, as directed, parking
areas for construction personnel.

6. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.
a. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining

properties nor endanger permanent Work or temporary facilities.

b. Remove snow and ice as required to minimize accumulations.

7. Project Identification and Temporary Signs: Provide Project identification and other signs as

indicated on Drawings, OR as directed. Install signs where indicated to inform public and
individuals seeking entrance to Project. Unauthorized signs are not permitted.

a. Provide temporary, directional signs for construction personnel and visitors.
b. Maintain and touchup signs so they are legible at all times.
8. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste

from construction operations. Comply with requirements of authorities having jurisdiction.
Comply with General Requirements for progress cleaning requirements.
9. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

Temporary Facilities and Controls May 2010
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11.

12.

13.

14.

a. Truck cranes and similar devices used for hoisting materials are considered "tools and
equipment" and not temporary facilities.

Temporary Elevator Use: Refer to Division 14 for temporary use of new elevators.

Existing Elevator Use: Use of Owner's existing elevators will be permitted, as long as elevators

are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion,

restore elevators to condition existing before initial use, including replacing worn cables, guide
shoes, and similar items of limited life.

a. Do not load elevators beyond their rated weight capacity.

b. Provide protective coverings, barriers, devices, signs, or other procedures to protect
elevator car and entrance doors and frame. If, despite such protection, elevators become
damaged, engage elevator Installer to restore damaged work so no evidence remains of
correction work. Return items that cannot be refinished in field to the shop, make required
repairs and refinish entire unit, or provide new units as required.

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders

are not adequate.

Existing Stair Usage: Use of Owner's existing stairs will be permitted, as long as stairs are

cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore

stairs to condition existing before initial use.

a. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs
and to maintain means of egress. If, despite such protection, stairs become damaged,
restore damaged areas so no evidence remains of correction work.

Temporary Use of Permanent Stairs: Cover finished, permanent stairs with protective covering of

plywood or similar material so finishes will be undamaged at time of acceptance.

D. Security And Protection Facilities Installation

1.

May 2010

Environmental Protection:  Provide protection, operate temporary facilities, and conduct

construction in ways and by methods that comply with environmental regulations and that

minimize possible air, waterway, and subsoil contamination or pollution or other undesirable

effects.

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and

discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways,

according to requirements of authorities having jurisdiction.

a. Inspect, repair, and maintain erosion- and sedimentation-control measures during
construction until permanent vegetation has been established.

Stormwater Control: Comply with authorities having jurisdiction. Provide barriers in and around

excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy

rains.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line

of trees to protect vegetation from damage from construction operations. Protect tree root

systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and

harboring of rodents, roaches, and other pests and to perform extermination and control

procedures at regular intervals so Project will be free of pests and their residues at Substantial

Completion. Obtain extended warranty for Owner. Perform control operations lawfully, using

environmentally safe materials.

Site Enclosure Fence: Before construction operations begin OR When excavation begins, as

directed, furnish and install site enclosure fence in a manner that will prevent people and animals

from easily entering site except by entrance gates.

a. Extent of Fence: As required to enclose entire Project site or portion determined sufficient
to accommodate construction operations OR As indicated on Drawings, as directed.
b. Maintain security by limiting number of keys and restricting distribution to authorized

personnel. Provide Owner with one set of keys, as directed.
Security Enclosure and Lockup: Install substantial temporary enclosure around partially
completed areas of construction. Provide lockable entrances to prevent unauthorized entrance,
vandalism, theft, and similar violations of security.

Temporary Facilities and Controls
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8. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
9. Covered Walkway: Erect structurally adequate, protective, covered walkway for passage of

individuals along adjacent public street(s). Coordinate with entrance gates, other facilities, and

obstructions. Comply with regulations of authorities having jurisdiction and requirements

indicated on Drawings, OR as directed.

a. Construct covered walkways using scaffold or shoring framing.

b. Provide wood-plank overhead decking, protective plywood enclosure walls, handrails,
barricades, warning signs, lights, safe and well-drained walkways, and similar provisions
for protection and safe passage.

C. Extend back wall beyond the structure to complete enclosure fence.

d. Paint and maintain in a manner approved by Owner and the Owner.

10. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar activities.
Provide temporary weathertight enclosure for building exterior.

a. Where heating or cooling is needed and permanent enclosure is not complete, insulate
temporary enclosures.

11. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration
and to separate areas occupied by Owner and tenants from fumes and noise.

a. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side,
and fire-retardant plywood on construction operations side.
b. If containment of airborne particles and dust generated by construction activities is critical

to occupants of other spaces in building, e.g., occupied healthcare facilities: Construct

dustproof partitions with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.

Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 18

inches (460 mm) up the sidewalls. Overlap and tape full length of joints. Cover floor with

fire-retardant plywood.

1) Construct vestibule and airlock at each entrance through temporary partition with not
less than 48 inches (1219 mm) between doors. Maintain water-dampened foot mats
in vestibule.

Insulate partitions to provide noise protection to occupied areas.

Seal joints and perimeter. Equip partitions with dustproof doors and security locks.

Protect air-handling equipment.

Weather strip openings.

g. Provide walk-off mats at each entrance through temporary partition.

12. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types

needed to protect against reasonably predictable and controllable fire losses. Comply with

~0 o0

NFPA 241.

a. Prohibit smoking in hazardous fire-exposure OR construction, as directed, areas.

b. Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition according to requirements of authorities having jurisdiction.

C. Develop and supervise an overall fire-prevention and -protection program for personnel at

Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

d. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning
sign stating that hoses are for fire-protection purposes only and are not to be removed.
Match hose size with outlet size and equip with suitable nozzles.

E. Operation, Termination, And Removal

1. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

2. Maintenance: Maintain facilities in good operating condition until removal.
a. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation,

and similar facilities on a 24-hour basis where required to achieve indicated results and to
avoid possibility of damage.

Temporary Facilities and Controls May 2010
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Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.

Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

Termination and Removal: Remove each temporary facility when need for its service has ended,
when it has been replaced by authorized use of a permanent facility, or no later than Substantial
Completion. Complete or, if necessary, restore permanent construction that may have been
delayed because of interference with temporary facility. Repair damaged Work, clean exposed
surfaces, and replace construction that cannot be satisfactorily repaired.

a. Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.
b. Remove temporary paving not intended for or acceptable for integration into permanent

paving. Where area is intended for landscape development, remove soil and aggregate fill
that do not comply with requirements for fill or subsoil. Remove materials contaminated
with road oil, asphalt and other petrochemical compounds, and other substances that
might impair growth of plant materials or lawns. Repair or replace street paving, curbs,
and sidewalks at temporary entrances, as required by authorities having jurisdiction.

C. At Substantial Completion, clean and renovate permanent facilities used during
construction period. Comply with final cleaning requirements specified in General
Requirements

END OF SECTION 01520

May 2010

Temporary Facilities and Controls
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Task Specification Specification Description
01520 01352 No Specification Required
01540 01352 No Specification Required
01550 01352 No Specification Required
01560 01352 No Specification Required
01580 01352 No Specification Required
01590 01352 No Specification Required
01660 01352 No Specification Required
May 2010
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SECTION 01720 - CUTTING AND PATCHING

11

E.

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for cutting and patching.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary

1. This Section includes procedural requirements for cutting and patching.

Definitions

1. Cutting: Removal of in-place construction necessary to permit installation or performance of
other Work.

2. Patching: Fitting and repair work required to restore surfaces to original conditions after
installation of other Work.

Submittals

1. Cutting and Patching Proposal: Submit a proposal describing procedures at least 10 days before

the time cutting and patching will be performed, requesting approval to proceed. Include the
following information:

a. Extent: Describe cutting and patching, show how they will be performed, and indicate why
they cannot be avoided.
b. Changes to In-Place Construction: Describe anticipated results. Include changes to

structural elements and operating components as well as changes in building's appearance

and other significant visual elements.

Products: List products to be used and firms or entities that will perform the Work.

Dates: Indicate when cutting and patching will be performed.

e. Utility Services and Mechanical/Electrical Systems: List services/systems that cutting and
patching procedures will disturb or affect. List services/systems that will be relocated and
those that will be temporarily out of service. Indicate how long services/systems will be
disrupted.

f. Structural Elements: Where cutting and patching involve adding reinforcement to structural
elements, submit details and engineering calculations showing integration of reinforcement
with original structure.

g. the Owner's Approval: Obtain approval of cutting and patching proposal before cutting and
patching. Approval does not waive right to later require removal and replacement of
unsatisfactory work.

e o

Quality Assurance

1.

LEED Requirements for Building Reuse:

a. Credit MR 1.1and 1.2, as directed: Maintain existing building structure (including
structural floor and roof decking) and envelope (exterior skin and framing, excluding
window assemblies and nonstructural roofing material) not indicated to be removed; do not
cut such existing construction beyond indicated limits.

b. Credit MR 1.3: Maintain existing interior nonstructural elements (interior walls, doors, floor
coverings, and ceiling systems) not indicated to be removed; do not cut such existing
construction beyond indicated limits.

C. Credit MR 1.2 and 1.3, as directed: Maintain existing nonshell, nonstructural components
(walls, flooring, and ceilings) not indicated to be removed; do not cut such existing
construction beyond indicated limits.

Cutting and Patching
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2. Structural Elements: Do not cut and patch structural elements in a manner that could change
their load-carrying capacity or load-deflection ratio.

a. Refer to the Owner for list of elements that might otherwise be overlooked as
structural elements and that require Architect's or Construction Manager's approval
of a cutting and patching proposal.

3. Operational Elements: Do not cut and patch operating elements and related components in a
manner that results in reducing their capacity to perform as intended or that results in increased
maintenance or decreased operational life or safety. Operating elements include the following:

a. Primary operational systems and equipment.

b. Air or smoke barriers.

C. Fire-suppression systems.

d. Mechanical systems piping and ducts.

e. Control systems.

f. Communication systems.

g. Conveying systems.

h. Electrical wiring systems.

i. Operating systems of special construction in Division 13.

4. Miscellaneous Elements: Do not cut and patch miscellaneous elements or related components in
a manner that could change their load-carrying capacity, that results in reducing their capacity to
perform as intended, or that results in increased maintenance or decreased operational life or
safety. Miscellaneous elements include the following:

a. Water, moisture, or vapor barriers.

b. Membranes and flashings.

C. Exterior curtain-wall construction.

d. Equipment supports.

e. Piping, ductwork, vessels, and equipment.

f. Noise- and vibration-control elements and systems.

5. Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in
occupied spaces in a manner that would, in Architect's opinion, reduce the building's aesthetic
gualities. Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

6. Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in
cutting and patching, including mechanical and electrical trades. Review areas of potential
interference and conflict.  Coordinate procedures and resolve potential conflicts before
proceeding.

F. Warranty

1. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during cutting and patching operations, by methods and with materials so as not to void existing
warranties.

1.2 PRODUCTS
A. Materials

1. General: Comply with requirements specified in other Sections.

2. In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use
materials that visually match in-place adjacent surfaces to the fullest extent possible.

a. If identical materials are unavailable or cannot be used, use materials that, when installed,
will match the visual and functional performance of in-place materials.

Cutting and Patching May 2010
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1.3 EXECUTION
A. Preparation

1. Temporary Support: Provide temporary support of Work to be cut.

2. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide
protection from adverse weather conditions for portions of Project that might be exposed during
cutting and patching operations.

3. Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to
adjoining areas.

4. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are
required to be removed, relocated, or abandoned, bypass such services/systems before cutting to
minimize OR prevent, as directed, interruption to occupied areas.

B. Performance

1. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

a. Cut in-place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.

2. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

a. In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots as small as possible, neatly to size
required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings
when not in use.

b. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

C. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

d. Excavating and Backfilling: Comply with requirements in applicable Division 02 where
required by cutting and patching operations.

e. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be
removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after cutting.

f. Proceed with patching after construction operations requiring cutting are complete.

3. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as possible.
Provide materials and comply with installation requirements specified in other Sections.

a. Inspection:  Where feasible, test and inspect patched areas after completion to
demonstrate integrity of installation.

b. Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will eliminate evidence of
patching and refinishing.

1) Clean piping, conduit, and similar features before applying paint or other finishing
materials.

2) Restore damaged pipe covering to its original condition.

C. Floors and Walls: Where walls or partitions that are removed extend one finished area into
another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

1) Where patching occurs in a painted surface, apply primer and intermediate paint
coats over the patch and apply final paint coat over entire unbroken surface
containing the patch. Provide additional coats until patch blends with adjacent
surfaces.

May 2010 Cutting and Patching
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d. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.
e. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.
4. Cleaning: Clean areas and spaces where cutting and patching are performed. Completely

remove paint, mortar, oils, putty, and similar materials.

END OF SECTION 01720

Cutting and Patching May 2010
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SECTION 02011 - SUBSURFACE DRILLING, SAMPLING, AND TESTING

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing of labor and equipment for drilling, sampling and testing
for subsurface investigation of soils.
B. System Description: The purpose of the work specified herein is to determine the type, nature, and

characteristics of subsurface materials and the extent and conditions of the various materials as they
exist to the depths and at the locations specified. This is to be accomplished by means of auger
borings, drive sample borings, undisturbed sample borings, core drilling, pressure testing, or test pits.

1.

7.
8.

Auger Borings and Sampling: An auger boring is any boring made in unconsolidated soils with a
conventional manually or power-driven earth auger for the purpose of obtaining samples of
subsurface materials. Auger boring and sampling shall be performed in accordance with ASTM D
1452.

Drive Sample Borings and Sampling: A drive sample boring is a boring made through
unconsolidated or partly consolidated sediments or decomposed rock by means of a
mechanically driven sampler. The purpose of these borings is to obtain knowledge of the
composition, the thickness, the depth, the sequence, the structure, and the pertinent physical
properties of foundation or borrow materials. Drive sample boring and sampling shall be
performed in accordance with ASTM D 1587. Standard Penetration Tests (SPT) shall be
performed in accordance with ASTM D 1586.

Undisturbed Sample Borings and Sampling: An undisturbed sample boring is a boring made to
obtain soil samples which, when tested, will show properties as close to the in situ (in place)
properties as any sample which can be obtained. All undisturbed sampling shall be
accomplished in accordance with ASTM D 1587.

Core Drilling: Drilling of cores shall be performed as per ASTM D 2113. The method used shall
provide equally good recovery of cores from both hard and soft rocks.

Pressure Testing (Hydraulic): Hydraulic pressure testing is the process of forcing water under
pressure into subsurface rock formations through pre-drilled holes for the purpose of determining
the subsurface leakage conditions and possible grouting requirements.

Test Pit Excavation and Sampling: A test pit is any excavation in soil, hardpan, decomposed
rock, or other unconsolidated or partially consolidated overburden materials which has an open
cross-sectional area large enough to permit efficient excavation and shoring/lining, engineering
and geological inspection and photographing of the subsurface soils and manual undisturbed
sampling from within the test pit. All test pits shall be excavated, dewatered (if necessary),
shored/lined and protected from surface water drainage in accordance with all applicable Federal,
State, local, and OSHA safety regulations.

Bearing Capacity: ASTM D 1149.

Soils Classification: ASTM D 2487, ASTM D 2488, MIL-STD 619.

C. Submittals

1.

May 2010

Permits, Certifications, and Licenses: Comply with all Federal, State and local laws, regulations
and ordinances relating to the performance of this work. The Contractor shall, at his own
expense, procure all required permits, certifications and licenses required of him by Federal,
State, and local law for the execution of this work. Furnish copies of all such documents to the
Owner prior to starting work.

Drilling, Sampling, and Testing Plan: Prior to starting work, submit a plan for drilling, sampling,
testing, and safety. The plan shall include, but not be limited to, the proposed method of drilling
and sampling including a description of the equipment and sampling tools that will be used, a
listing of any subcontractors to include a description of how the subcontractors will be used and a
description of all methods and procedures that will be utilized to ensure a safe operation and to
protect the environment. This submittal shall also include a statement of the prior experience, in

Subsurface Drilling, Sampling, And Testing
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the type of work described in these specifications, of the person or persons designated to perform
the work specified herein. No work shall be performed until this plan has been approved and no
deviation from the approved plan will be permitted without prior approval by the Owner.

3. Drilling Log: Submit complete, legible copies of drilling log and records to the Owner within 5
days after a hole or test pit is completed.

D. Care And Delivery Of Samples

1. General: The Contractor shall be solely responsible for preserving all samples in good condition.
Keep samples from freezing and from undue exposure to the weather, and shall keep all
descriptive labels and designations on sample jars, tubes, and boxes clean and legible until final
delivery of samples to, and acceptance by, the Owner. Except as otherwise specified, deliver
samples to the Owner. Deliver samples within the time limits specified for each type of
investigation or in accordance with schedules prepared by the Owner.

2. Undisturbed Samples: Take every precaution to avoid damage to samples as a result of careless
handling and undue delay in shipping. Ship samples in containers approved by the Owner, of
sufficient durability to protect the samples from any damage during shipment. Pack sample tubes
in vermiculite or other equal material approved by the Owner to protect the samples against
vibration. Avoid exposing sealed and crated samples to precipitation, direct sunlight, freezing and
temperatures in excess of 100 degrees F (38 degrees C). Samples permitted to freeze, even
partially, shall be replaced by the Contractor at his expense. In general, no undisturbed samples
shall remain on the site of sampling for more than one week before shipment. Store and ship
samples with the tube in a horizontal OR vertical, as directed, position in order to prevent
consolidation and segregation or change of water content.

E. Project/Site Conditions

1. Environmental Requirements
a. In order to prevent and to provide for abatement and control of any environmental pollution

arising from Contractor activities in the performance of this contract, the Contractor and his

subcontractors shall comply with all applicable Federal, State, and local laws, regulations,
and ordinances concerning environmental pollution control and abatement.

1) The Contractor shall be responsible for keeping informed of all updates and changes
in all applicable laws, regulations, and ordinances.

2) The Contractor shall not pollute lakes, ditches, rivers, springs, canals, waterways,
groundwaters, or reservoirs with drill fluids, fuels, oils, bitumens, calcium chloride,
insecticides, herbicides, or other materials that may be harmful to the environment
or a detriment to outdoor recreation.

2. Field Measurements: The approximate locations of drill holes or test pits shall be as directed.
The actual locations will be established in the field by the Owner prior to the start of work. The
elevations of the established locations will also be provided by the Owner prior to the start of
work. The Contractor will provide access to the locations as he deems necessary for the
prosecution of the work. Since no separate payment will be made for access construction, all
costs associated with this shall be included in the cost of drilling or excavating.

F. Sequencing And Scheduling
1. Schedule of Drilling, Sampling and Testing: The schedule of Drilling, Sampling, and Testing is
listed in the following schedule:

SCHEDULE OF DRILLING, SAMPLING AND TESTING

HOLE NO. DEPTH VERTICAL or SPECIAL
or PIT NO. METHOD FT(M) INCLINED INSTRUCTIONS
2. Order of Work: The order in which the work is to be accomplished will be determined in the field

by the Owner.

Subsurface Drilling, Sampling, And Testing May 2010
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1.2

A.

1.3

May 2010

PRODUCTS

Containers: Furnish jars, tubes, and boxes that meet the following requirements. All such containers
will become the property of the Owner and the cost thereof shall be included in the contract price for the
applicable item for which payment is provided.

1. Sample Jars: Sample jars shall be 1 pint (0.5 L) OR 1 quart (1.0 L), as directed, capacity, wide-
mouth over 2-1/4 inches (57 mm) in diameter, glass OR plastic, as directed, jars with moisture-
tight screw tops.

2. Shipping Boxes: Boxes for shipping sample jars shall be corrugated cardboard OR wooden, as
directed, boxes that have the capacity to hold no more than 12 sample jars and the strength to
contain and protect the jars and their contents under ordinary handling and environmental
conditions.

3. Tubes and Crates: Undisturbed samples shall be shipped in thin walled Shelby tubes packed in
crates.

4, Core Boxes: Longitudinally partitioned, hinged top, wooden core boxes constructed of plywood
and dressed lumber or other approved materials shall be used for all rock cores. As many core
boxes as may be required shall be used to box all core. Core boxes shall be completely
equipped with all necessary partitions, hinges, and a hasp for holding down the cover. In
addition, the Contractor shall provide wood spacers made of surfaced lumber (not plywood) and
having dimensions that are 1/8 inch (3 mm) less than the inside dimensions of the individual core
box troughs and no less than 3/4 inch (19 mm) thick for blocking the core in the boxes and for
providing a marking space to identify core runs and pull depths/elevations. The quantities of
these blocks that are required are: ten blocks per core box for 3-inch (75-mm) or smaller core,
five blocks per core box for 4-inch (100-mm) and PQ core, and three blocks per core box for 6-
inch (150-mm) core. The box should have the following capacities:

6-inch (150-mm) core single row of core

4-inch (100-mm) or PQ core 2 rows of core

3-inch (75-mm) or smaller core 3 or 4 rows of core
The maximum length of a core box shall be 4 feet (1.2 m) for 3-inch (75 mm) or smaller core and
shall be dimensioned so that a box will hold 12 to 16 feet (3.6 to 4.9 m) of core. The maximum
length of a core box for core that is larger than 3 inches (75 mm) shall be 5 feet (1.5 m).

Labels

1. Sample Jar Labels: A printed or type-written, fade resistant and waterproof label shall be affixed
to the outside of each jar and shall contain the following information:

PROJECT LOCATION

(Such as Table Rock Dam) (Such as Borrow Area B)
HOLE NO. STATION

JAR NO. of JARS

TOP ELEV. OF HOLE DEPTH OF SAMPLE
DESCRIPTION OF MATERIAL

(Such as moist, silty, medium sand)

2. Shipping Box Labels: Each box of jar samples shall be identified with weatherproof and wear-

proof labels indicating the following:
PROJECT: | |
LOCATION: |
JAR SAMPLES FROM HOLE OR HOLES: |

3. Core Box Labels: Core boxes shall be identified with stenciled labels. The information on this

label shall contain the following:

PROJECT: | |

HOLE NO. |

BOX NO. |

TOTAL NUMBER OF BOXES FOR THE HOLE: |
EXECUTION

Subsurface Drilling, Sampling, And Testing
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A. Mobilization and Demobilization

1. Mobilization: Mobilization shall consist of the delivery to the site of all plant, equipment, materials
and supplies to be furnished by the Contractor, the complete assembly in satisfactory working
order of all such plant and equipment at the jobsite and the satisfactory storage at the site of all
such materials and supplies.

2. Demobilization: Demobilization shall consist of the removal from the site of all plant, equipment,
materials and supplies after completion of the work and also includes, at the direction of the
Owner, the cleanup and removal of all scrap, waste backfill material, waste drilling fluid, soil
contaminated with engine/hydraulic oil, backfilling all sumps or excavations resulting from the
operations and, in general, returning the site as close to its original condition as possible.

B. Equipment and Supplies

1. Auger Boring and Sampling: The equipment to be furnished by the Contractor for making auger
borings shall include, but not be limited to, standard continuous flight augers and/or standard cup-
type earth augers, similar or equal to the Iwan Auger and not less than 4 inches (100 mm) in
diameter unless otherwise approved. The augers shall be completely equipped with all the
accessories necessary for boring and sampling of overburden materials to the depths and
diameters specified or shown on the drawings.

2. Drive Sample Boring and Sampling: Equipment to be furnished by the Contractor for making
drive sample borings shall include, but not be limited to, standard 2-inch (50 mm) split barrel OR
solid barrel, as directed, drive samplers and power-driven drilling machinery of a type or types
approved by the Owner, complete with a drive-hammer of the weight as required to meet project
requirements, and all other accessories for taking samples of all types of soils or decomposed
rock at the locations and to the depths indicated in the schedule in paragraph SCHEDULE OF
DRILLING, SAMPLING, AND TESTING. The drive shoe for the split barrel samplers shall be of
hardened steel and shall be replaced or repaired when it becomes dented or distorted. Supplies
shall include, but not be limited to, all casing, drill stem, drill bits, drill fluid and additives, pumps,
and power necessary to accomplish the required boring and sampling.

3. Undisturbed Sample Boring and Sampling: Equipment to be furnished by the Contractor for
making undisturbed sample borings shall include, but not be limited to, power-driven drilling
machinery of an approved type or types complete with the special devices and accessories
enumerated and described hereinafter. Drilling machinery shall be of the hydraulic feed type.
Supplies shall include, but not be limited to, all samplers, casing, drill stem, drill bits, drill fluid and
additives, pumps, and power necessary to accomplish the required boring and sampling. Drill
casing, if used, shall be of such minimum inside diameter as to allow use of the selected sampler.
a. Sands and Cohesive Soils: The sampling device used to sample fine to medium grain

sands and cohesive soils shall be a fixed or stationary piston type that uses a 3-inch (75-
mm) OR 5-inch (125-mm), as directed, diameter thin wall Shelby tube. Subject to the
approval of the Owner, floating or free piston and non-piston type samplers may be used
provided adequate means, such as check valve or vacuum system, are provided to prevent
loss of samples.

b. Stiff and Dense Soils: The sampling device for obtaining samples of stiff and dense soils
shall be similar or equal to a Denison double tube, swivel head core barrel, or a Pitcher
sampler and must be approved by the Owner prior to use.

4. Core Dirilling - Size BX and NX Core: Equipment to be furnished by the Contractor for core
drilling shall include core-drilling machinery of a type or types approved by the Owner complete
with all the accessories needed to take continuous rock cores of a diameter consistent with bit
size to the depths specified. The Contractor shall use, as a minimum, a standard ball-bearing,
swivel-head, double-tube core barrel, or equivalent. The capacity of the core barrel shall not
exceed 10.5 feet (3.2 m) of core. Supplies for core drilling to be furnished by the Contractor shall
include, but not be limited to, all casing, drill rods, core barrels, coring bits, piping, pumps, water,
tools, and power required for drilling and all boxes and containers required for core samples.
Selection of the type of bit shall be at the Contractor's discretion provided that the selected bit
produces high quality rock core. (see paragraph SUPPLEMENTAL BORINGS or PITS). The

Subsurface Drilling, Sampling, And Testing May 2010
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Contractor's drilling equipment shall be capable of drilling inclined as well as vertical core holes
as specified.

5. Pressure Testing (Hydraulic): Pressure testing equipment to be furnished by the Contractor shall
include, but not be limited to, a water pump with a minimum capacity of 50 gallons per minute
(3.15 liters per second) that is capable of delivering a constant discharge pressure with double
expander packers with rubber expansion elements set 5 feet (1.5 m) OR 10 feet (3 m), as
directed, apart with piping so arranged that water may be admitted either below the bottom
packer element or between the two packer elements, a pressure relief valve, a pressure gage
capable of measuring water pressures to the nearest 10 psi (1.45 kPa) and water meter capable
of measuring flows to the nearest 1.6 gallon(s) per minute (0.1 liter(s) per second). Supplies shall
include, but not be limited to, all accessory valves, gages, surge tanks, stopcocks, plugs,
expanders, potable water for testing, standby pumps, fuels, pipes, pressure hose, and tools
necessary for maintaining uninterrupted tests for each boring to be tested. The pressure test
equipment shall be configured so that the pressure gage is located at the top of the hole, a by-
pass water line and valve are located between the pump and the gage, a flow meter is located
between the by-pass and the pressure gage, and a valve is located in the line between the flow
meter and the pressure gage. All equipment and supplies used for pressure testing shall be
approved by the Owner prior to use.

6. Test Pit Excavation and Sampling: Selection of the test pit excavation, shoring/lining and
dewatering (if necessary) methods and equipment shall be at the Contractor's discretion but must
be approved by the Owner. When the number of test pits to be excavated is large, and when
adaptable mechanical trenching equipment is available, the Owner may require that such
mechanical excavating equipment be used to expedite completion of the pits. Supplies which the
Contractor shall furnish for obtaining undisturbed samples shall include, but not be limited to, split
metal cylinders and/or metal or wooden boxes of acceptable sizes and types. Accessories to be
supplied by the Contractor shall include, but not be limited to, a small sample trimming shovel or
spade, hatchet, trimming knife, wax and facilities for melting and brushing same, trowels, labels,
and boxes for shipping samples. The Contractor shall also furnish all materials required for
shoring/lining to comply with all applicable safety regulations. The Owner may require the
Contractor to salvage and re-use this shoring/lining material in successive test pits.

Identifying Samples: Sample jars, shipping boxes, and labels shall comply with paragraphs SAMPLE
JARS, SHIPPING BOXES, and LABELS, respectively. The Contractor shall take all precautions
required to insure that the shipping boxes are not subjected to rough handling or damaging
environmental conditions, and complies with paragraph CARE AND DELIVERY OF SAMPLES. A copy
of the boring log for the portion of the boring that the samples came from shall be enclosed in the
shipping box.

Auger Boring and Sampling: Samples shall be labeled in accordance with paragraph IDENTIFYING
SAMPLES. Samples shall be obtained for each change of overburden material and at maximum
vertical intervals as directed by the Owner. In order to retain the natural moisture content of the material
to the fullest extent possible, all samples shall be of sufficient volume to completely fill the sample jars
and the samples shall be placed in the sample jars as soon as possible after they are taken from the
hole. All sample jars shall be labeled. In general, no sample shall remain on the site of boring for more
than 1 week after being taken from the boring and placed in a jar.

Drive Sample Boring and Sampling: Samples shall be labeled in accordance with paragraph
IDENTIFYING SAMPLES. Drive sample borings drilled through overburden materials shall be suitably
cased to permit obtaining drive samples of the size or sizes specified or as directed. Samples shall be
taken either continuously or at a change in materials in accordance with instructions contained in the
SCHEDULE OF DRILLING, SAMPLING, AND TESTING or as otherwise directed by the Owner. To
minimize the compacting effect of casing driving when casing is used to stabilize a boring, the bottom of
the casing shall be kept as high above the soil sampling zone as conditions permit. If hollow stem auger
is used as a casing and/or to advance the boring, a plug assembly must be used to keep soil from
entering the inside of the auger. Above the water table, samples shall be obtained from a dry hole.
Below the water table, water shall be maintained within the hole at or above the groundwater level.

Subsurface Drilling, Sampling, And Testing
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Where information on the natural water content of soils above the water table is not needed and when
approved by the Owner, boreholes may be drilled without casing by using a suitable drilling fluid to
prevent collapse of sidewalls. When a drilling fluid is used, soil sampling shall be done by such means
that will prevent inclusion of drilling fluid in the samples. The samples shall be placed in sample jars as
soon as possible after they are taken from the hole and, when possible, the volume of the sample shall
be large enough to completely fill the sample jar in order that the natural moisture content of the material
may be retained to the fullest extent possible. All samples shall be labeled. No sample shall remain at
the site of boring for more than one week after being taken from the hole.

F. Undisturbed Sample Boring And Sampling: In general, labeling of undisturbed samples shall conform to
paragraph IDENTIFYING SAMPLES. Particular care shall be taken to indicate the top and bottom of
each sample tube. Tubes and crates for undisturbed samples shall be labeled "DO NOT JAR OR
VIBRATE" and "HANDLE, HAUL, AND SHIP IN A HORIZONTAL OR VERTICAL POSITION," as
directed.

1. Procedure: The procedure for Undisturbed Sample Boring and Sampling shall be the same as
outlined in paragraph DRIVE SAMPLE BORING AND SAMPLING, except that the sampling
device shall be advanced downward by one continuous, smooth drive using the drill rig's
hydraulic feed system. The hydraulic down pressure shall be read and recorded at 6 inch (150
mm) intervals during each sample drive. The sampling device for stiff and dense soils shall be
advanced by continuous rotation of the outer cutting barrel in conjunction with use of drill fluid
circulation. Driving of any undisturbed sampling device by means such as a drop hammer will not
be permitted.

2. Sealing
a. Alternate 1: The soil sample obtained in a thin wall Shelby tube shall be retained in the

tube and sealed on both ends with a mechanically expandable O-ring sealing disk of the
appropriate size.

b. Alternate 2: The soil sample obtained in a thin wall Shelby tube shall be extruded from the
tube in the field as soon as the tube is removed from the boring by a method approved by
the Owner. The extruded soil sample shall immediately be wrapped in aluminum foil or
thin plastic wrap and placed in the center of a metal bottomed, waxed cardboard or plastic
tube that has a diameter of at least 1 inch (25 mm) larger than the diameter of the soil
sample, is at least 1-inch (25 mm) longer than the length of the soil sample, and has at
least 1/2-inch (13 mm) of congealed 50/50 mixture of paraffin and microcrystalline wax in
the bottom. The annular space between the soil sample and the tube shall be filled with a
50/50 mixture of paraffin and microcrystalline wax to a distance of at least 1/2-inch (13
mm) above the top of the soil sample.

C. Alternate 3: Both ends of the soil sample tube/liner obtained with a Denison barrel, or its
equivalent, shall be cleaned out to remove all drill fluid contaminated and/or disturbed soil
or to a minimum distance of 2 inches (50 mm) from the ends of the tube/liner. Any material
removed that is not contaminated with drill fluid shall be placed in a sample jar and labeled
in accordance with paragraph IDENTIFYING SAMPLES. The cleaned out ends of the
sample liner tube shall then be sealed with a 50/50 mixture of paraffin and microcrystalline
wax. A metal or wooden disk, having a diameter just slightly smaller than the inside
diameter of the liner tube shall be inserted into the wax to a distance of 1/4-inch (6 mm)
from the end of the soil sample. The wax plugs shall be flush with the ends of the tube and
a final seal consisting of a metal cap or tape shall be placed over the ends of the tube.

G. Core Hole Overburden Drilling: Where samples of overburden materials are required in connection with
core drilling, the soil overburden shall be drilled and sampled in accordance with the applicable
provisions for the type of samples required. Where sampling of the overburden materials is not
required, the Contractor may utilize any method and equipment for drilling and, if required, casing
through the overburden that will not affect the quality of the core drilling from the rock surface downward
in accordance with these specifications. The method chosen must be approved by the Owner prior to
starting any overburden drilling.

Subsurface Drilling, Sampling, And Testing May 2010
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H. Core Drilling - Size BX and NX core.

1. Procedure: All holes shall be drilled vertically OR at the inclined angles listed in paragraph
SCHEDULE OF DRILLING, SAMPLING, AND TESTING, as directed, to the bottom elevations or
depths specified unless indicated in the schedule of borings or directed to be drilled otherwise.
Off-setting of borings from the locations specified in the Plan of Borings or as shown on the
drawings, will not be permitted without prior approval. Casing through the overburden may be
required. This casing shall be sealed in the rock at the elevation where rock is encountered prior
to commencement of rock coring. The Contractor shall operate his drills at such speeds and with
such down pressures and shall control drill fluid pressures and quantities to insure maximum core
quality and recovery in whatever kind of rock is encountered. Where soft or broken rock is
encountered, the Contractor shall reduce the length of runs to 5 feet (1.5 m) or less in order to
reduce and/or keep core loss and core disturbance to the minimum. Failure to comply with the
foregoing procedures shall constitute justification for the Owner to require redrilling, at the
Contractor's expense, of any boring from which the core recovery is unsatisfactory. The
Contractor shall exercise particular care in recording zones of water loss, cavities, rod jerks,
rough drilling and other unusual and non-ordinary coring experiences that, supplementing the
core record, will throw light on the nature and the extent of any fracturing or abnormalities.

2. Arrangement of Core: Core boxes shall comply with paragraph CORE BOXES. All cores shall
be arranged neatly in the partitioned boxes in the same sequence in which they occurred before
removal from the hole. Facing the open box with the hinged cover above and the open box
below, cores shall be arranged in descending sequence beginning at the left end of the trough
nearest the hinges and continuing in the other troughs from left to right. The highest part of the
core shall be placed in box 1, and the lower portions of the core shall be placed in the other
boxes in consecutive order.

3. Preservation of Core: Representative samples of core shall be wrapped in aluminum foil or thin
plastic wrap or cheese cloth and then sealed by applying paraffin wax to the outside of the
wrapping material prior to placing the core in the core box. This sealing process shall be
accomplished as soon as possible after the core is removed from the core barrel. The minimum
length of core that is preserved from each boring shall be no less than 2.5 times the core
diameter. Spacer blocks shall be marked and placed in the core box to show where samples
have been removed.

4. Labeling, Marking and Packing Core: Stenciled labels for core boxes complying with paragraph
CORE BOX LABELS shall be placed on the inside and outside of the top cover in addition to
each end. In addition, the depths (or elevations) of each core run/pull shall be marked with a
black waterproof pen on the spacer blocks that are placed between core pulls. When a box is
full, the space between the core and the trough sides shall be filled with finely ground vermiculite
or other packing material approved by the Owner.

5. Disposition of Core: While on site, the Contractor shall protect the filled core boxes from direct
sunlight, precipitation, and freezing by some form of the Owner approved shelter that allows
ventilation to the boxes. Upon completion of core drilling and sampling operations, core boxes
containing cores shall be stored in an area provided by the Owner near the site of drilling OR
shipped or delivered to address provided by the Owner, as directed.

l. Pressure Testing (Hydraulic): The Contractor shall pressure-test each hole commencing at the top of
bedrock and progressing downward to the bottom of the hole or to such depths as determined by the
Owner below which testing of the hole is not necessary. Where core data from the test holes indicate
only isolated zones that are open or fractured, pressure testing may be limited by the Owner to these
zones only. Water pressure employed for each lift shall be determined in the field by the Owner and
shall not exceed of depth one pound per square inch per foot (22.6 kPa per meter) of depth to the upper
expander. The pressure test will be divided into two phases; the first phase will be a flow test which
shall then be followed by the second phase which is a duration test. In performing the first phase, water
is pumped slowly at first, and the flow then gradually increased to the point where the predetermined
maximum pressure is maintained, by adjusting the valve on the by-pass line. The allowable pressure
shall be held for 1 minute before any readings are taken. The volume of flow into the test section shall
be measured for a period of 5 minutes during which time the pressure shall not vary by more than 5 psi
(34.5 kPa ). After this 5-minute test, the second phase shall be started by closing the valve located

May 2010 Subsurface Drilling, Sampling, And Testing
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between the flow meter and the pressure gage. The drop in pressure is then read for a period of 5
minutes at 15 to 30-second intervals. In some situations, such as in a very tight formation, the Owner
may eliminate phase one of the test. The Contractor may be required to make check tests at his own
expense if the testing equipment or its assembly and arrangement are found to be faulty during or after
the testing of any holes. The Contractor shall record all gage and meter readings made during a
pressure test on a suitable form approved by the Owner.

J. Test Pit Excavation And Sampling

1. Excavation: The test pits shall be excavated in the order scheduled in paragraph SCHEDULE OF
DRILLING, SAMPLING, AND TESTING, and shall be excavated to depths and dimensions
indicated in paragraph SCHEDULE OF DRILLING, SAMPLING, AND TESTING. Before
excavating pits, the Contractor shall thoroughly familiarize himself with work site and with all
available subsurface data, particularly groundwater conditions. Regardless of the method of
excavation employed, the pits shall be excavated, dewatered and shored/lined in conformance
with all applicable safety regulations.

2. Sampling: Soil samples shall be obtained from each pit at the depths/elevations indicated in
paragraph SCHEDULE OF DRILLING, SAMPLING, AND TESTING OR at depths determined by
the Owner, as directed. In obtaining samples from test pits, the undisturbed in situ (in place)
natural physical and structural characteristics of the sampled materials shall be preserved insofar
as possible both while samples are being taken and during shipment to the point of testing. In
cohesive and partially cohesive soils this may be accomplished by isolating the soil column or
cube to be sampled by gently trenching around it and knife-trimming it to the required dimensions
of the split cylinder or box. A thin coating of melted 50/50 mixture of paraffin and microcrystalline
wax shall then be applied quickly but gently to the sample with a paint brush to seal it against loss
of moisture. The metal or wooden sample container, with the top and bottom removed shall then
be placed over the wax coated sample such that the sample is centered within the container and
the top of the container sides are at least 1 inch (25 mm) above the top of the sample. The
spaces between the sample and the side walls of the container shall then be filled with melted
wax. After this wax has congealed, the space between the top of the sample container sides and
the top of the sample shall be filled with wax. After this wax has congealed, it shall be trimmed so
that when the top of the sample container is installed there is no void between the container top
and the wax. After the container top is installed, the soil column or cube shall then be cut off a
few hundred inches (millimeters) below the container, the sample and container inverted and
removed from the pit and the sample trimmed at the base so that the bottom of the sample is at
least 1 inch (25 mm) below the bottom of the container. This space shall be filled with wax and,
after the wax has congealed, it shall be trimmed so that when the bottom of the container is
installed, there shall be no void between the wax and the bottom of the container. Where
overburden materials to be sampled are only partially cohesive, it is best not to expose the entire
soil column before waxing. By exposing and waxing small sections at a time, the sample will be
subjected to less disturbance. Where natural moisture content is an important factor, delay shall
be avoided in taking the sample in order that the natural moisture content of the material may be
retained to the fullest extent.

3. Disposition of Samples: Samples shall be packed in vermiculite or a packing material approved
by the Owner and shipped in sturdy wooden boxes of strength and construction sufficient to
guarantee against damage during shipment. Boxes should be no larger than is required for
shipping two such samples. All sample boxes shall be marked FRAGILE-HANDLE WITH CARE
and shall be identified by labels, similar to those as specified in paragraph IDENTIFYING
SAMPLES, attached to the outside of each box. Extreme care shall be taken to indicate the top
and bottom of each sample. The Contractor shall avoid exposing sealed and crated samples to
precipitation and extremes of temperature. Undisturbed samples permitted to freeze, even
partially, shall be replaced by the Contractor at his expense. The Contractor shall not hold these
samples at the site of sampling for a period in excess of one week. Prior to shipment, each
sealed and boxed sample shall be checked for correct labeling.

Subsurface Drilling, Sampling, And Testing May 2010
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K. Supplemental Borings or Pits: Borings or Pits that are abandoned or from which unsatisfactory samples
or cores are obtained will be supplemented by other borings or pits adjacent to the original in order that
satisfactory samples or the required information will be obtained. Actual locations of any supplemental
borings or pits will be established by the Owner. Penetration to the depth where the original was
abandoned or to the depths where unsatisfactory samples were obtained may be made by any method
selected by the Contractor that in the opinion of the Owner will permit satisfactory completion and
sampling below the elevation where the last satisfactory sample was obtained in the abandoned or
satisfactory sampling in the reaches where satisfactory samples were not obtained in the original
borings or pits. No payment will be made for supplemental borings or pits that are required to be drilled
or excavated to replace borings or pits that were abandoned or from which satisfactory samples were
not obtained because of mechanical failure of drilling and sampling equipment, negligence on the part of
the Contractor, or other preventable cause for which the Contractor is responsible except that payment
will be made for acceptable portions of these supplementary borings or pits below the depths or outside
the reaches for which payment was made for the original borings or pits.

L. Backfilling
1. Drill Holes: Unless otherwise noted in these specifications or directed by the Owner, all drill holes

shall be backfiled and abandoned in accordance with all Federal, State, and local laws,
regulations and ordinances. The Contractor shall preserve all holes in good condition until final
measurement and until the records and samples have been accepted. As a minimum, all holes
shall be grouted from the bottom of the hole to within 2 feet (600 mm) of the ground. All grout
shall be pumped through a tremie pipe that is inserted to the bottom of the boring to ensure that
the grout fills the full extent of the hole. The remaining ungrouted portion of the hole shall be
backfilled with local soil and tamped. All backfilling operations shall be performed in the presence
of the Owner and, if required by regulation, Federal, State, and local officials. No separate
payment will be made for backfilling drill holes. The cost of this work shall be included in the
drilling costs.

2. Test Pits: The Contractor shall backfill all test pits with local soil compacted to original densities
as directed by the Owner. No separate payment will be made for backfilling test pits. The cost of
this work shall be included in the test pit excavation costs.

M. Records: The Contractor shall keep accurate driller's logs and records of all work accomplished under
this contract and shall deliver complete, legible copies of these logs and records to the Owner upon
completion of the work or at such other time or times as he may be directed. All such records shall be
recorded during the actual performance of the work and shall be preserved in good condition and order
by the Contractor until they are delivered and accepted. The Owner shall have the right to examine and
review all such records at any time prior to their delivery to him and shall have the right to request
changes to the record keeping procedure. The following information shall be included on the logs or in
the records for each hole or test pit:

1. Hole or Test Pit number or designation and elevation of top of hole or test pit.

2. Driller's name and Geologist's hame.

3. Make, size, and manufacturer's model designation of drilling, sampling, pressure testing, and
test-pit excavating equipment.

4. Type of drilling, sampling, and pressure testing operation by depth.

5. Hole diameter.

6. Dates and time by depths when test-pit excavation, drilling, sampling, and pressure testing
operations were performed.

7. Time required for drilling each run and pressure testing each interval tested.

8. Drill action, rotation speed, hydraulic pressure, water pressure, tool drops, and any other unusual
and non-ordinary experience which could indicate the subsurface conditions encountered.

9. Depths at which samples or cores were recovered or attempts made to sample or core including
top and bottom depth of each run and of each interval pressure tested.

10. Classification or description by depths of the materials sampled, cored, or penetrated using the
Unified Soil Classification System (ASTM D 2487) and including a description of moisture
conditions, consistency and other appropriate descriptive information described in paragraph

May 2010 Subsurface Drilling, Sampling, And Testing
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SUPPLEMENTAL BORINGS or PITS of ASTM D 2488. This classification or description shall be
made immediately after the samples or cores are retrieved.

11. Classification and description by depths of rock materials sampled or cored including rock type,
composition, texture, presence and orientation of bedding, floiation, or fractures, presence of
vugs or other interstices, and the RQD for each cored interval.

12. Indication of penetration resistance such as drive-hammer blows given in blows per foot for
driving sample spoons and casing and the pressure in applied to push thin-wall or piston-type
samplers.

13. Weight (Force) of drive hammer.

14. Percentage of sample or core recovered per run.

15. Depth at which groundwater is encountered initially and when stabilized.

16. Depths at which drill water is lost and regained and amounts.

17. Depths at which the color of the drill water return changes.

18. Type and weight of drill fluid.

19. Depth of bottom of hole.

20. Pressures employed in pressure testing.

Subsurface Drilling, Sampling, And Testing May 2010
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TABLE 1 - COMMON CORE DIAMETERS
CORE DIAMETER

Conventional Core Barrels
AWG

BWG

NWG

HWG

Wireline Core Barrels*

Izw>»

Large Diameter Series
2-3/4" X 3-7/8"

4" X 5-1/2"

6" X 7-3/4"

n.

1.185
1.655
2.155
3.000

1.064
1.432
1.875
2.450
3.345

2.690
3.970
5.970

HOLE DIAMETER

(mm) in.

(30.1) 1.890
(42.0) 2.360
(54.7) 2.980
(76.2) 3.907
(27.0) 1.890
(36.5) 2.360
(47.6) 2.980
(62.2) 3.716
(85.0) 4.827
(68.3 3.875
(100.8) 5.495
(151.6) 7.750

(mm)

(48.0)
(60.0)
(75.7)
(99.2)

(48.0)
(60.0)
(75.7)
(94.4)
(122.6)

(98.4)
(139.6)
(196.9)

*No Industry Standard for Wireline Sizes. Diameters shown for wireline core barrels are nominal and vary be-

tween manufacturers.

END OF SECTION 02011
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SECTION 02111 - BUILDING DEMOLITION

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for building demolition.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary
1. This Section includes the following:
a. Demolition and removal of buildings and site improvements.
b. Abandoning in place OR Removing, as directed, below-grade construction.
C. Disconnecting, capping or sealing, and abandoning in-place OR removing, as directed,
site utilities.
d. Salvaging items for reuse by Owner.

C. Definitions

1. Demolish: Completely remove and legally dispose of off-site.
2. Recycle: Recovery of demolition waste for subsequent processing in preparation for reuse.
3. Salvage: Carefully detach from existing construction, in a manner to prevent damage, and deliver
to Owner ready for reuse. Include fasteners or brackets needed for reattachment elsewhere.
D. Materials Ownership
1. Unless otherwise indicated, demolition waste becomes property of Contractor.
2. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and

their contents, commemorative plaques and tablets, and other items of interest or value to Owner
that may be uncovered during demolition remain the property of Owner.
a. Carefully salvage in a manner to prevent damage and promptly return to Owner.

E. Submittals

1.
2.

May 2010

Qualification Data: For refrigerant recovery technician.

Proposed Protection Measures: Submit informational report, including drawings, that indicates
the measures proposed for protecting individuals and property, for environmental protection, for
dust control and, for noise control, as directed. Indicate proposed locations and construction of
barriers.

a. Adjacent Buildings: Detail special measures proposed to protect adjacent buildings to
remain.

Schedule of Building Demolition Activities: Indicate the following:

a. Detailed sequence of demolition work, with starting and ending dates for each activity.

b. Temporary interruption of utility services.

C. Shutoff and capping or re-routing of utility services.

Building Demolition Plans: Drawings indicating the following:

a. Locations of temporary protection and means of egress for adjacent occupied buildings.

Inventory: Submit a list of items to be removed and salvaged and deliver to Owner prior to start
of demolition.

Predemolition Photographs OR Video, as directed: Show existing conditions of adjoining
construction and site improvements, including finish surfaces, that might be misconstrued as
damage caused by building demolition operations. Submit before the Work begins.

Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.

Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that

Building Demolition
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recovery was performed according to EPA regulations. Include name and address of technician
and date refrigerant was recovered.

F. Quality Assurance
1. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification program.
2. Regulatory Requirements: Comply with governing EPA notification regulations before beginning
demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
3. Standards: Comply with ANSI A10.6 and NFPA 241.
4. Predemolition Conference: Conduct conference at Project site.

OR
Predemolition Conference: Conduct conference at Project site to comply with requirements.
Review methods and procedures related to building demolition including, but not limited to, the

following:

a. Inspect and discuss condition of construction to be demolished.

b. Review structural load limitations of existing structures.

C. Review and finalize building demolition schedule and verify availability of demolition

personnel, equipment, and facilities needed to make progress and avoid delays.
Review and finalize protection requirements.

Review procedures for noise control and dust control.

Review procedures for protection of adjacent buildings.

Review items to be salvaged and returned to Owner.

e@~oo

G. Project Conditions

1.
2.

5.

Buildings to be demolished will be vacated and their use discontinued before start of the Work.
Buildings immediately adjacent to demolition area will be occupied. Conduct building demolition
so operations of occupied buildings will not be disrupted.

a. Provide not less than 72 hours' notice of activities that will affect operations of adjacent
occupied buildings.
b. Maintain access to existing walkways, exits, and other facilities used by occupants of

adjacent buildings.
1) Do not close or obstruct walkways, exits, or other facilities used by occupants of
adjacent buildings without written permission from authorities having jurisdiction.
Owner assumes no responsibility for buildings and structures to be demolished.

a. Conditions existing at time of inspection for bidding purpose will be maintained by Owner
as far as practical.
b. Before building demolition, Owner will remove certain items, as directed by the Owner.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the

Work.

a. Hazardous materials will be removed by Owner before start of the Work.

b. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify Architect and Owner. Hazardous materials will be removed by Owner
under a separate contract.

OR

Hazardous Materials: Hazardous materials are present in buildings and structures to be

demolished. A report on the presence of hazardous materials is on file for review and use.

Examine report to become aware of locations where hazardous materials are present.

a. Hazardous material remediation is specified elsewhere in the Contract Documents.

b. Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified elsewhere in the Contract Documents.

C. Owner will provide material safety data sheets for materials that are known to be present in

buildings and structures to be demolished because of building operations or processes
performed there.
On-site storage or sale of removed items or materials is not permitted.

H. Coordination

Building Demolition May 2010
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1. Arrange demolition schedule so as not to interfere with Owner's on-site operations OR operations

of adjacent occupied buildings, as directed.
1.2 PRODUCTS
A. Soil Materials

1. Satisfactory Soils: Satisfactory Soils: For soils which is to be used for backfilling voids that result
from demolition operations in below-grade areas, comply with requirements in Division 02 Section
"Earthwork".

1.3 EXECUTION
A. Examination

1. Verify that utilities have been disconnected and capped before starting demolition operations.

2. Review Project Record Documents of existing construction provided by Owner. Owner does not
guarantee that existing conditions are same as those indicated in Project Record Documents.

3. Inventory and record the condition of items to be removed and salvaged. Provide photographs
OR video, as directed, of conditions that might be misconstrued as damage caused by salvage
operations.

4, Perform OR Engage a professional engineer to perform, as directed, an engineering survey of
condition of building to determine whether removing any element might result in structural
deficiency or unplanned collapse of any portion of structure or adjacent structures during building
demolition operations.

a. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-
tensioning.

5. Verify that hazardous materials have been remediated before proceeding with building demolition
operations.

B. Preparation

1. Refrigerant: Remove refrigerant from mechanical equipment according to 40 CFR 82 and
regulations of authorities having jurisdiction before starting demolition.

2. Existing Utilities: Locate, identify, disconnect, and seal or cap off indicated utilities serving
buildings and structures to be demolished.

a. Owner will arrange to shut off indicated utilities when requested by Contractor.

OR
Arrange to shut off indicated utilities with utility companies, as directed.

b. If removal, relocation, or abandonment of utility services will affect adjacent occupied
buildings, then provide temporary utilities that bypass buildings and structures to be
demolished and that maintain continuity of service to other buildings and structures.

C. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, valve, or plug
and seal remaining portion of pipe or conduit after bypassing according to requirements of
authorities having jurisdiction.

OR

Existing Utilities: Refer to Division 15 AND Division 16 for shutting off, disconnecting, removing,

and sealing or capping utilities. Do not start demolition work until utility disconnecting and sealing

have been completed and verified in writing, as directed.

3. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural
support to preserve stability and prevent unexpected movement or collapse of construction being
demolished.

a. Strengthen or add new supports when required during progress of demolition.

4, Salvaged Items: Comply with the following:

a. Clean salvaged items of dirt and demolition debris.

b. Pack or crate items after cleaning. ldentify contents of containers.

C. Store items in a secure area until delivery to Owner.

May 2010 Building Demolition
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d. Transport items to storage area designated by Owner OR indicated on Drawings, as
directed.
e. Protect items from damage during transport and storage.

C. Protection

1. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other building
facilities during demolition operations. Maintain exits from existing buildings.
2. Existing Utilities: Maintain utility services to remain and protect from damage during demolition
operations.
a. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless
authorized in writing by Owner and authorities having jurisdiction.
b. Provide temporary services during interruptions to existing utilities, as acceptable to Owner

and authorities having jurisdiction.
1) Provide at least 72 hours' notice to occupants of affected buildings if shutdown of
service is required during changeover.
3. Temporary Protection: Erect temporary protection, such as walks, fences, railings, canopies, and
covered passageways, where required by authorities having jurisdiction, and as indicated.
Comply with requirements in Division 01 Section "Temporary Facilities And Controls".

a. Protect adjacent buildings and facilities from damage due to demolition activities.

b. Protect existing site improvements, appurtenances, and landscaping to remain.

C. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line
of groups of trees to remain.

d. Provide temporary barricades and other protection required to prevent injury to people and
damage to adjacent buildings and facilities to remain.

e. Provide protection to ensure safe passage of people around building demolition area and
to and from occupied portions of adjacent buildings and structures.

f. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain
and that are exposed to building demolition operations.

g. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and
dirt migration to occupied portions of adjacent buildings.

4. Remove temporary barriers and protections where hazards no longer exist. Where open
excavations or other hazardous conditions remain, leave temporary barriers and protections in
place.

D. Demolition, General

1. General: Demolish indicated existing buildings and site improvements completely. Use methods
required to complete the Work within limitations of governing regulations and as follows:

a. Do not use cutting torches until work area is cleared of flammable materials. Maintain
portable fire-suppression devices during flame-cutting operations.

b. Maintain fire watch during and for a specified time after flame cutting operations as
directed by the Owner.

C. Maintain adequate ventilation when using cutting torches.

d. Locate building demolition equipment and remove debris and materials so as not to impose
excessive loads on supporting walls, floors, or framing.

2. Engineering Surveys: During demolition, perform surveys to detect hazards that may result from
building demolition activities.

3. Site Access and Temporary Controls: Conduct building demolition and debris-removal operations

to ensure minimum interference with roads, streets, walks, walkways, and other adjacent

occupied and used facilities.

a. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction. Provide
alternate routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

b. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with
governing environmental-protection regulations. Do not use water when it may damage

Building Demolition May 2010
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adjacent construction or create hazardous or objectionable conditions, such as ice,
flooding, and pollution.

4. Explosives: Use of explosives is not permitted, unless directed otherwise.
E. Demolition By Mechanical Means
1. Proceed with demolition of structural framing members systematically, from higher to lower level.

Complete building demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

2. Remove debris from elevated portions of the building by chute, hoist, or other device that will
convey debris to grade level in a controlled descent.
a. Remove structural framing members and lower to ground by method suitable to minimize
ground impact and dust generation.
3. Salvage: Items to be salvaged are indicated on Drawings OR below, as directed:
a. Doors and door hardware.
b. Windows.
C. Cabinets.
d. Mirrors.
e. Chalkboards.
f. Tackboards.
g. Marker boards.
h. Plumbing fixtures.

i. Other items as directed.
4, Below-Grade Construction: Abandon foundation walls and other below-grade construction. Cut

below-grade construction flush with grade.

OR

Below-Grade Construction: Demolish foundation walls and other below-grade construction that

are within footprint of new construction and extending 5 feet (1.5 m) outside footprint indicated for

new construction. Abandon below-grade construction outside this area.

a. Remove below-grade construction, including basements, foundation walls, and footings,
completely OR to at least 6 inches (150 mm) below grade OR to at least 12 inches (300
mm) below grade OR to depths indicated, as directed.

OR

Below-Grade Construction: Demolish foundation walls and other below-grade construction.

b. Remove below-grade construction, including basements, foundation walls, and footings,
completely OR to at least 6 inches (150 mm) below grade OR to at least 12 inches (300
mm) below grade OR to depths indicated, as directed.

5. Existing Utilities: Abandon existing utilities and below-grade utility structures. Cut utilities flush

with grade.

OR

Existing Utilities: Demolish existing utilities and below-grade utility structures that are within 5

feet (1.5 m) outside footprint indicated for new construction. Abandon utilities outside this area.

a. Fill abandoned utility structures with satisfactory soil materials OR recycled pulverized
concrete, as directed, according to backfill requirements in Division 02 Section
"Earthwork".

b. Piping: Disconnect piping at unions, flanges, valves, or fittings.

C. Wiring Ducts: Disassemble into unit lengths and remove plug-in and disconnecting
devices.

OR

Existing Utilities: Demolish and remove existing utilities and below-grade utility structures.

a. Piping: Disconnect piping at unions, flanges, valves, or fittings.

b. Wiring Ducts: Disassemble into unit lengths and remove plug-in and disconnecting
devices.

F. Demolition By Explosives — ONLY IF APPROVED BY OWNER
1. Explosives: Perform explosive demolition according to governing regulations.

May 2010 Building Demolition
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a. Obtain written permission from authorities having jurisdiction before bringing explosives to,
or using explosives on, Project site.
b. Do not damage adjacent structures, property, or site improvements when using explosives.

2. Comply with recommendation in Explosives Consultant's report.

G. Site Restoration

1. Below-Grade Areas: Rough grade below-grade areas ready for further excavation or new

construction.

OR

Below-Grade Areas: Completely fill below-grade areas and voids resulting from building
demolition operations with satisfactory soil materials OR recycled pulverized concrete OR
recycled pulverized masonry, as directed, according to backfill requirements in Division 02
Section "Earthwork".

2. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free
from irregular surface changes. Provide a smooth transition between adjacent existing grades
and new grades.

H. Repairs
1. Promptly repair damage to adjacent buildings caused by demolition operations.

l. Disposal Of Demolished Materials

1. Remove demolition waste materials from Project site. See Division 01 Section "Construction
Waste Management" for recycling and disposal of demolition waste.
OR
Remove demolition waste materials from Project site and legally dispose of them in an EPA-
approved landfill acceptable to authorities having jurisdiction.
a. Do not allow demolished materials to accumulate on-site.
b. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces

and areas.
2. Do not burn demolished materials.
J. Cleaning
1. Clean adjacent structures and improvements of dust, dirt, and debris caused by building

demolition operations. Return adjacent areas to condition existing before building demolition
operations began.

END OF SECTION 02111

Building Demolition May 2010

02111 -6

Department of Design and Construction



'.] .] JJ 02 - Site Work

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

SECTION 02111a - PORTLAND CEMENT CONCRETE REMOVAL

11

1.2

1.3
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GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for portland cement concrete
removal. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Section Includes:

1. Provide all labor, materials and equipment required for the removal work and disposal of existing
Portland Cement Concrete indicated on the drawings and specified, including but not limited to
the following:

a. Saw cutting existing concrete pavements, sidewalks, driveways, curbs and gutters noted
on drawings to be removed.

b. Saw cutting existing concrete sidewalks for new tree pit openings (refer to drawings for
locations).

C. Saw cutting existing bituminous paving noted on drawings to be removed.

d. Removal and disposal of demolished concrete sidewalks, driveways, curbs and gutters,
including concrete removed for new tree pit openings.

e. Removal and disposal of demolished bituminous paving.

f. All excavating, rough grading and compacting as required to establish subgrade for new
sidewalks, and Subgrade and Sub-Base for driveways.

g. Providing, placing and grading sand fill under new sidewalks. Top of compacted
subgrades shall allow for the placement of sidewalks plus thickness of sand fill.

h. Removal and disposal of excavated material.

Special Requirements:

1. Protection: Provide protection barricades, maintain all lights and signals and other measures as
required by federal, state, and municipal laws, for the full period of demolition operations and
remove same when directed. In removing work, perform all work required to protect and maintain
adjacent property, streets, alleys, sidewalks, curbs, and other structures remaining in place.

PRODUCTS

Backfilling Material:

1. Sand: Natural sand, with the following gradation: 100% passing the 1 sieve-, 65-100% passing
the No. 4 sieve; 40-90% passing the No. 10 sieve- 30-80% passing the No. 16 sieve- 10-50%
passing the No. 50 sieve; 0-30% passing the No. 100 sieve, and 0-10% passing the No. 200

sieve.
2. Crushed Stone: Crushed stone having a #57 crusher run gradation.
EXECUTION
Demolition:
1. The contractor shall accept the site as he finds it and shall inform himself as to the character and

types of work to be removed. The Owner assumes no responsibility for the condition of the
existing construction to be removed or demolished.

2. No demolition shall be commenced until a program of operations has been coordinated with the
Owner, except that preparatory work may be started if specifically approved by the Owner.

Portland Cement Concrete Removal
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Operations shall be done in such manner as to avoid hazards to persons and property and
interference with use of adjacent areas or interruption of free passage to and from such areas.
Maintain Pedestrian access to all private entrances where construction of new sidewalks is in
progress. Provide temporary walk ways or other means as required to maintain entry into the
private properties, complying with all laws and ordinances and as approved by the Owner. Care
shall be taken to prevent the spread of dust and flying particles.

Demolition and removal work shall be executed in a careful and orderly manner. Accumulation of
rubbish will not be permitted.

After work is started, it shall be continued to completion at a rate that will allow the balance of the
work to be completed within the time specified. If extra shifts are necessary beyond regular
working hours, the work shall proceed with a minimum of nuisance to surrounding properties.
Contractor shall determine the nature and extent of demolition that will be necessary by
comparing the drawings with the existing field conditions. It is expressly understood that this
contract includes all work of a demolition nature that may be required or necessary for a full and
complete execution of the work, whether particularly referred to herein or not.

B. Removal And Excavation:

1.

When removing existing sidewalks, driveways, curbs and gutters provisions shall be made for
satisfactory transition between replacements and the portion remaining in place. The contractor
shall saw cut to a minimum depth of 1-1/2 inches with a concrete sawing machine to prevent the
surface from spilling when the concrete is broken out. This work shall be done in such a manner
that a straight joint will be secured.

It shall be the responsibility of the contractor to determine the thickness of the existing sidewalk to
be removed. No additional compensation will be allowed because of variations from the assumed
thickness or from the thickness shown on the plans.

After existing concrete sidewalks and driveways have been removed, excavate to depth required
for sand fill.

The bottoms of all excavations shall be properly leveled off and all loose materials shall be
removed from excavations. All wood, timber and organic materials, that are exposed at the
bottom of all excavations, shall be removed and the area backfilled with sand and compacted.
Any excess or unauthorized excavation shall be backfilled with sand and compacted, at no
additional cost to the Owner.

No backfill shall be placed in standing water, on frozen ground or on surfaces which have not
been approved by the Commissioner.

Backfilling for all areas shall be approved material. Backfill shall be compacted to 95% maximum
density in accordance with ASTM D 1557.

Contractor shall determine the nature and extent of excavation work that will be necessary by
comparing the drawings with the existing areas to be excavated. It is expressly understood that
this contract includes all work of an excavation nature that may be required or necessary for a
complete execution of all excavation work, whether particularly referred to herein or not.

C. Disposal Of Materials:

1.

All demolished and unsuitable materials, including excavated earth removed to establish required
grade elevations shall be disposed of legally in such a manner that public or private property will
not be damaged or endangered.

D. Clean-Up:

1.

On completion of the demolition work, excavation work and before acceptance by the Owner,
clean the areas affected, including areas outside the limits of the contractor's work area where
permission to work has been granted. Remove surplus construction material or debris resulting
from the demolition work and excavation work, and dispose of legally off the site.

Access routes to and from the site shall be kept clean of debris resulting from the work.

END OF SECTION 02111a
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SECTION 02115 - SELECTIVE DEMOLITION

1.1 GENERAL
A. Description Of Work
1. This specification covers the furnishing and installation of materials for selective demolition.

Products shall be as follows or as directed by the Owner. Installation procedures shall be in

accordance with the product manufacturer's recommendations. Demolition and removal of

materials shall be as required to support the work.
B. Summary
1. This Section includes the following:

a. Demolition and removal of selected portions of building or structure.

b. Demolition and removal of selected site elements.

C. Salvage of existing items to be reused or recycled.

C. Definitions
1. Remove: Detach items from existing construction and legally dispose of them off-site, unless
indicated to be removed and salvaged or removed and reinstalled.
2. Remove and Salvage: Detach items from existing construction and deliver them to Owner ready
for reuse, as directed.
3. Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and
reinstall them where indicated.
4. 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.
D. Materials Ownership
1. Historic items, relics, and similar objects including, but not limited to, cornerstones and their
contents, commemorative plaques and tablets, antiques, and other items of interest or value to

Owner that may be encountered during selective demolition remain Owner's property. Carefully

remove and salvage each item or object in a manner to prevent damage and deliver promptly to

Owner.

a. Coordinate with Owner's archaeologist OR historical adviser, as directed, who will
establish special procedures for removal and salvage.

E. Submittals
1. Qualification Data: For demolition firm, professional engineer, refrigerant recovery technician, as
directed.
2. Schedule of Selective Demolition Activities: Indicate the following:

a. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure Owner's building manager's and other tenants' on-site
operations are uninterrupted.

b. Interruption of utility services. Indicate how long utility services will be interrupted.

C. Coordination for shutoff, capping, and continuation of utility services.

d. Use of elevator and stairs.

e. Locations of proposed dust- and noise-control temporary partitions and means of
egress, including for other tenants affected by selective demolition operations.

f. Coordination of Owner's continuing occupancy of portions of existing building and of
Owner's partial occupancy of completed Work.

g. Means of protection for items to remain and items in path of waste removal from building.

3. Inventory: After selective demolition is complete, submit a list of items that have been removed
and salvaged.
May 2010 Selective Demolition
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Predemolition Photographs or Videotapes: Show existing conditions of adjoining construction

and site improvements, including finish surfaces, that might be misconstrued as damage caused

by selective demolition operations. Submit before Work begins.

Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility

licensed to accept hazardous wastes.

a. Comply with submittal requirements in Division 01 Section "Construction Waste
Management".

F. Quality Assurance

1.

2.

3.

Demolition Firm Qualifications: An experienced firm that has specialized in demolition work

similar in material and extent to that indicated for this Project.

Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification

program.

LEED Requirements for Building Reuse:

a. Credit MR 1.1and 1.2, as directed: Maintain existing building structure (including
structural floor and roof decking) and envelope (exterior skin and framing, excluding
window assemblies and nonstructural roofing material) not indicated to be demolished; do
not demolish such existing construction beyond indicated limits.

b. Credit MR 1.3: Maintain existing interior nonstructural elements (interior walls, doors, floor
coverings, and ceiling systems) not indicated to be demolished; do not demolish such
existing construction beyond indicated limits.

C. Credit MR 1.2 and 1.3, as directed: Maintain existing nonshell, nonstructural components
(walls, flooring, and ceilings) not indicated to be demolished; do not demolish such existing
construction beyond indicated limits.

Regulatory Requirements: Comply with governing EPA notification regulations before beginning

selective demolition. Comply with hauling and disposal regulations of authorities having

jurisdiction.

Standards: Comply with ANSI A10.6 and NFPA 241.

Predemolition Conference: Conduct conference at Project site. Review methods and procedures

related to selective demolition including, but not limited to, the following:

a. Inspect and discuss condition of construction to be selectively demolished.

b. Review structural load limitations of existing structure.

C. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid delays.

d. Review requirements of work performed by other trades that rely on substrates exposed by
selective demolition operations.

e. Review areas where existing construction is to remain and requires protection.

G. Project Conditions

1. Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.
2. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far
as practical.
a. Before selective demolition, items will be removed as directed by the Owner.
3. Notify the Owner of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.
4. Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.
a. Hazardous materials will be removed by Owner before start of the Work OR have been
removed by Owner under a separate contract, as directed.
b. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify the Owner and Owner. Owner will remove hazardous materials under a
separate contract.
OR
Selective Demolition May 2010
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Hazardous Materials: It is unknown whether hazardous materials will be encountered in the

Work.

a. If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify the Owner and Owner. Owner will remove hazardous materials under a
separate contract.

Hazardous Materials (if asbestos abatement is part of Work of this Contract): Hazardous

materials are present in construction to be selectively demolished. A report on the presence of

hazardous materials is on file for review and use. Examine report to become aware of locations
where hazardous materials are present.

a. Hazardous material remediation is specified elsewhere in the Contract Documents.

b. Do not disturb hazardous materials or items suspected of containing hazardous materials
except under procedures specified elsewhere in the Contract Documents.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against

damage during selective demolition operations.

a. Maintain fire-protection facilities in service during selective demolition operations.

Warranty

1.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials so as not to void existing warranties.

PRODUCTS (Not Used)

EXECUTION

Utility Services And Mechanical/Electrical Systems

1.

2.

Existing Services/Systems: Maintain services/systems indicated to remain and protect them

against damage during selective demolition operations.

Service/System Requirements: Locate, identify, disconnect, and seal or cap off indicated utility

services and mechanical/electrical systems serving areas to be selectively demolished.

a. the Owner will arrange to shut off indicated services/systems when requested by
Contractor.

b. Arrange to shut off indicated utilities with utility companies.

C. If services/systems are required to be removed, relocated, or abandoned, before
proceeding with selective demolition provide temporary services/systems that bypass area
of selective demolition and that maintain continuity of services/systems to other parts of
building.

d. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal
remaining portion of pipe or conduit after bypassing.

1) Where entire wall is to be removed, existing services/systems may be removed with
removal of the wall.

Preparation

1.

Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

Temporary Facilities: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

a. Provide protection to ensure safe passage of people around selective demolition area and
to and from occupied portions of building.
b. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.

Selective Demolition
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C. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.
d. Cover and protect furniture, furnishings, and equipment that have not been removed.
e. Comply with requirements for temporary enclosures, dust control, heating, and cooling.
3. Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required

to preserve stability and prevent movement, settlement, or collapse of construction and finishes to
remain, and to prevent unexpected or uncontrolled movement or collapse of construction being

demolished.
a. Strengthen or add new supports when required during progress of selective demolition.
C. Selective Demolition, General
1. General: Demolish and remove existing construction only to the extent required by new

construction and as indicated. Use methods required to complete the Work within limitations of

governing regulations and as follows:

a. Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

b. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping, to minimize disturbance of adjacent surfaces. Temporarily cover openings to

remain.

C. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

d. Do not use cutting torches until work area is cleared of flammable materials. At concealed

spaces, such as duct and pipe interiors, verify condition and contents of hidden space
before starting flame-cutting operations. Maintain fire watch and portable fire-suppression
devices during flame-cutting operations.

e. Maintain adequate ventilation when using cutting torches.

Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and

promptly dispose of off-site.

—h

g. Remove structural framing members and lower to ground by method suitable to avoid free
fall and to prevent ground impact or dust generation.
h. Locate selective demolition equipment and remove debris and materials so as not to

impose excessive loads on supporting walls, floors, or framing.
i. Dispose of demolished items and materials promptly. Comply with requirements in
Division 01 Section "Construction Waste Management".

2. Reuse of Building Elements: Project has been designed to result in end-of-Project rates for reuse
of building elements as follows. Do not demolish building elements beyond what is indicated on
Drawings without the Owner's approval.

a. Building Structure and Shell: 75 OR 100, as directed, percent.

b. Nonshell Elements: 50 percent.
3. Removed and Salvaged ltems:
a. Clean salvaged items.
b. Pack or crate items after cleaning. Identify contents of containers.
C. Store items in a secure area until delivery to Owner.
d. Transport items to Owner's storage area on-site OR off-site OR designated by Owner OR
indicated on Drawings, as directed.
e. Protect items from damage during transport and storage.
4, Removed and Reinstalled Items:
a. Clean and repair items to functional condition adequate for intended reuse. Paint
equipment to match new equipment.
b. Pack or crate items after cleaning and repairing. Identify contents of containers.
C. Protect items from damage during transport and storage.
Selective Demolition May 2010
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d. Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

5. Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by the Owner, items may be removed to a suitable,
protected storage location during selective demolition and cleaned, as directed, and reinstalled
in their original locations after selective demolition operations are complete.

D. Selective Demolition Procedures For Specific Materials

1. Concrete: Demolish in small sections. Cut concrete to a depth of at least 3/4 inch (19 mm) at
junctures with construction to remain, using power-driven saw. Dislodge concrete from
reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove
remainder of concrete indicated for selective demolition. Neatly trim openings to dimensions
indicated.

OR
Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals, using power-driven saw, then remove concrete between saw cuts.

2. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, then remove masonry between saw cuts.

3. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and
remove.

4. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations
in RFCI-WP and its Addendum.

a. Remove residual adhesive and prepare substrate for new floor coverings by one of the
methods recommended by RFCI.

5. Roofing: Remove no more existing roofing than can be covered in one day by new roofing and
so that building interior remains watertight and weathertight. Refer to Division 07 for new roofing
requirements.

a. Remove existing roof membrane, flashings, copings, and roof accessories.
b. Remove existing roofing system down to substrate.
6. Air-Conditioning Equipment: Remove equipment without releasing refrigerants.
E. Disposal Of Demolished Materials

1. General: Except for items or materials indicated to be recycled, as directed, reused, salvaged,
reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from
Project site and legally dispose of them in an EPA-approved landfill.

a. Do not allow demolished materials to accumulate on-site.

b. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

C. Remove debris from elevated portions of building by chute, hoist, or other device that will
convey debris to grade level in a controlled descent.

d. Comply with requirements specified in Division 01 Section "Construction Waste
Management".

2. Burning: Do not burn demolished materials.

OR

Burning: Burning of demolished materials will be permitted only at designated areas on Owner's

property, as directed, provided required permits are obtained. Provide full-time monitoring for

burning materials until fires are extinguished.

3. Disposal: Transport demolished materials and dispose of at designated spoil areas on Owner's
property.

OR
Disposal: Transport demolished materials off Owner's property and legally dispose of them.
F. Cleaning

May 2010
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1. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition

operations began.

G. Selective Demolition Schedule

1. Existing Items OR Construction, as directed, to Be Removed, as directed by the Owner.
2. Existing Items to Be Removed and Salvaged, as directed by the Owner.

3. Existing Items to Be Removed and Reinstalled, as directed by the Owner.

4. Existing Items to Remain, as directed by the Owner.

END OF SECTION 02115

Selective Demolition May 2010
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SECTION 02115a - EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL

11

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for excavation and handling of
contaminated material. Products shall be as follows or as directed by the Owner. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Submittals

1. Shop Drawings: Separate cross-sections of each area before and after excavation and after
backfilling.

2. Product Data: Work Plan within 30 calendar days after notice to proceed. No work at the site,

with the exception of site inspections and surveys, shall be performed until the Work Plan is
approved. The Contractor shall allow 30 calendar days in the schedule for the Owner's review.
No adjustment for time or money will be made if resubmittals of the Work Plan are required due to
deficiencies in the plan. At a minimum, the Work Plan shall include:
Schedule of activities.
Method of excavation and equipment to be used.
Shoring or side-wall slopes proposed.
Dewatering plan.
Storage methods and locations for liquid and solid contaminated material.
Borrow sources and haul routes.
Decontamination procedures.
h. Spill contingency plan.
3. Closure Report: Three (3) copies of the Closure Report within 14 calendar days of work
completion at the site.
4. Test Reports

@~ooooTp

a. Backfill
b. Surveys
C. Confirmation Sampling and Analysis
d. Sampling of Stored Material
e. Sampling Liquid
f. Compaction
g. Test results.
C. Surveys
1. Surveys shall be performed immediately prior to and after excavation of contaminated material to
determine the volume of contaminated material removed. Surveys shall also be performed
immediately after backfill of each excavation. The Contractor shall provide cross-sections on 25
foot (7.6 meter) intervals and at break points for all excavated areas. Locations of confirmation
samples shall also be surveyed and shown on the drawings.
D. Regulatory Requirements
1. Permits and Licenses: The Contractor shall obtain required federal, state, and local permits for
excavation and storage of contaminated material. Permits shall be obtained at no additional cost
to the Owner.
2. Air Emissions: Air emissions shall be monitored and controlled in accordance with Owner’s
Environmental Requirements.
E. Chemical Testing
1. Required sampling and chemical analysis shall be conducted in accordance with local
requirements and the Owner’s requirements.
May 2010 Excavation And Handling Of Contaminated Material
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1.2

1.3

Scheduling

1. The Contractor shall notify the Owner five (5) calendar days prior to the start of excavation of
contaminated material. The Owner will OR The Contractor shall, as directed, be responsible for
contacting regulatory agencies in accordance with the applicable reporting requirements.

PRODUCTS

Backfill

1. Backfill material shall be obtained from the location indicated on the drawings OR offsite sources
approved by the Owner, as directed. Backfill shall be classified in accordance with ASTM D
2487 as GW, GP, GM, GC, SW, SP, SM, SC, ML, MH, CL, or CH and shall be free from roots
and other organic matter, trash, debris, snow, ice or frozen materials. Backfill material shall be
tested for the parameters listed below at a frequency of once per 3000 cubic yards (cubic
meters). A minimum of one set of classification tests shall be performed per borrow source. One
backfill sample per borrow source shall also be collected and tested for the chemical parameters

listed below.
Physical Parameter Test Method
Grain Size ASTM D 422
Compaction ASTM D 698

Backfill shall not be used until borrow source chemical and physical test results have been
submitted and approved.

Spill Response Materials

1. The Contractor shall provide appropriate spill response materials including, but not limited to the
following: containers, adsorbents, shovels, and personal protective equipment. Spill response
materials shall be available at all times when contaminated materials/wastes are being handled or
transported. Spill response materials shall be compatible with the type of materials and
contaminants being handled.

EXECUTION

Existing Structures And Utilities

1. No excavation shall be performed until site utilities have been field located. The Contractor shall
take the necessary precautions to ensure no damage occurs to existing structures and utilities.
Damage to existing structures and utilities resulting from the Contractor's operations shall be
repaired at no additional cost to the Owner. Ultilities encountered that were not previously shown
or otherwise located shall not be disturbed without approval from the Owner.

Clearing
1. Clearing shall be performed to the limits shown on the drawings in accordance with Division 2
Section “Site Clearing.”

Contaminated Material Removal

1. Excavation: Areas of contamination shall be excavated to the depth and extent shown on the
drawings and not more than 0.2 feet (60 mm) beyond the depth and extent shown on the
drawings unless directed by the Owner. Excavation shall be performed in a manner that will limit
spills and the potential for contaminated material to be mixed with uncontaminated material. An
excavation log describing visible signs of contamination encountered shall be maintained for each
area of excavation. Excavation logs shall be prepared in accordance with ASTM D 5434.

2. Shoring: If workers must enter the excavation, it shall be evaluated, shored, sloped or braced as
required by U.S. Army Corps of Engineers (USACE) EM 385-1-1 and U.S. National Archives and
Records Administration (NARA) 29 CFR 1926 section 650.

Excavation And Handling Of Contaminated Material May 2010
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Dewatering: Surface water shall be diverted to prevent entry into the excavation. Dewatering
shall be limited to that necessary to assure adequate access, a safe excavation, prevent the
spread of contamination, and to ensure that compaction requirements can be met. No
dewatering shall be performed without prior approval of the Owner.

Confirmation Sampling And Analysis

1.

The Owner shall be present to inspect the removal of contaminated material from each site. After
all material suspected of being contaminated has been removed, the excavation shall be
examined for evidence of contamination. If the excavation appears to be free of contamination,
field analysis shall be used to determine the presence of contamination using a real time vapor
monitoring instrument OR immunoassay field kits, as directed. Excavation of additional material
shall be as directed by the Owner. After all suspected contaminated material is removed,
confirmation samples shall be collected and analyzed.

Samples shall be collected at a frequency as directed by the Owner. A minimum of one sample
shall be collected from the bottom and each side wall of the excavation. Based on test results,
the Contractor shall propose any additional excavation which may be required to remove material
which is contaminated above action levels. Additional excavation shall be subject to approval by
the Owner. Locations of samples shall be marked in the field and documented on the as-built
drawings.

Contaminated Material Storage

1.

Material shall be placed in temporary storage immediately after excavation OR after treatment
while awaiting test results, as directed. The following paragraphs describe acceptable methods
of material storage. Storage units shall be in good condition and constructed of materials that are
compatible with the material or liquid to be stored. If multiple storage units are required, each unit
shall be clearly labeled with an identification number and a written log shall be kept to track the
source of contaminated material in each temporary storage unit.
Stockpiles
a. Stockpiles shall be constructed to isolate stored contaminated material from the
environment. The maximum stockpile size shall be as directed by the Owner. Stockpiles
shall be constructed to include:
1) A chemically resistant geomembrane liner free of holes and other damage. Non-
reinforced geomembrane liners shall have a minimum thickness of 20 mils (0.5 mm).
Scrim reinforced geomembrane liners shall have a minimum weight of 40 Ibs. per
1000 square feet (20 kg/100 square meters). The ground surface on which the
geomembrane is to be placed shall be free of rocks greater than 0.5 inches (12 mm)
in diameter and any other object which could damage the membrane.
2) Geomembrane cover free of holes or other damage to prevent precipitation from
entering the stockpile. Non-reinforced geomembrane covers shall have a minimum
thickness of 10 mils (0.25 mm). Scrim reinforced geomembrane covers shall have a
minimum weight of 26 Ibs. per 1000 square feet (13 kg/100 square meters). The
cover material shall be extended over the berms and anchored or ballasted to
prevent it from being removed or damaged by wind.
3) Berms surrounding the stockpile, a minimum of 12 inches (300 mm) in height.
Vehicle access points shall also be bermed.
4) The liner system shall be sloped to allow collection of leachate. Storage and
removal of liquid which collects in the stockpile, in accordance with paragraph Liquid
Storage.
Roll-Off Units: Roll-off units used to temporarily store contaminated material shall be water tight.
A cover shall be placed over the units to prevent precipitation from contacting the stored material.
The units shall be located as shown on the drawings. Liquid which collects inside the units shall
be removed and stored in accordance with paragraph Liquid Storage.
Liquid Storage: Liquid collected from excavations and stockpiles shall be temporarily stored in 55
gallon barrels (220 L barrels) OR 500 gallon tanks (2000 L tanks), as directed. Liquid storage
containers shall be water-tight and shall be located as shown on the drawings.

Excavation And Handling Of Contaminated Material
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F. Sampling
1. Sampling of Stored Material

a. Samples of stored material shall be collected at a frequency as directed by the Owner.

b. Stored material with contaminant levels that exceed the action levels shall be treated
offsite. Analyses for contaminated material to be taken to an offsite treatment facility shall
conform to local, state, and federal criteria as well as to the requirements of the treatment
facility. Documentation of all analyses performed shall be furnished to the Owner.
Additional sampling and analyses to the extent required by the approved offsite treatment,
storage or disposal (TSD) facility shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Owner OR subject to approval by the Owner, as
directed.

OR
Stored material with contaminant levels that exceed the action levels shall be treated
onsite.

2. Sampling Liquid

a. Liquid collected from excavations OR storage areas OR decontamination facilities, as
directed, shall be sampled at a frequency of once for every 500 gallons (2,000 L) of liquid
collected.

b. Liquid with contaminant levels that exceed action levels shall be treated offsite. Analyses

for contaminated liquid to be taken to an offsite treatment facility shall conform to local,
state, and federal criteria as well as to the requirements of the treatment facility.
Documentation of all analyses performed shall be furnished to the Owner. Additional
sampling and analysis to the extent required by the approved offsite treatment, storage or
disposal (TSD) facility receiving the material shall be the responsibility of the Contractor
and shall be performed at no additional cost to the Owner OR subject to approval by the
Owner.
OR
Liquid with contaminant levels that exceed action levels shall be treated onsite.

3. Sampling Beneath Storage Units

a. Samples from beneath each storage unit shall be collected prior to construction of and
after removal of the storage unit. Samples shall be collected at a frequency as directed by
the Owner from a depth interval of 0 to 0.5 feet (0 to 0.15 m).

b. Based on test results, soil which has become contaminated above action levels shall be
removed at no additional cost to the Owner. Contaminated material which is removed from
beneath the storage unit shall be handled in accordance with paragraph Sampling of
Stored Material. as directed by the Owner and at no additional cost to the Owner,
additional sampling and testing shall be performed to verify areas of contamination found
beneath stockpiles have been cleaned up to below action levels.

G. Spills

1. In the event of a spill or release of a hazardous substance (as designated in NARA 40 CFR 302),
pollutant, contaminant, or oil (as governed by the Oil Pollution Act [OPA], 33 U.S.C. 2701 et seq.),
the Contractor shall notify the Owner immediately. If the spill exceeds the reporting threshold, the
Contractor shall follow the pre-established procedures as described in the Contingency Plan for
immediate reporting and containment. Immediate containment actions shall be taken to minimize
the effect of any spill or leak. Cleanup shall be in accordance with applicable federal, state, and
local regulations. as directed by the Owner, additional sampling and testing shall be performed to
verify spills have been cleaned up. Spill cleanup and testing shall be done at no additional cost to
the Owner.

H. Backfilling
1. Confirmation Test Results: Excavations shall be backfilled immediately after all contaminated
materials have been removed and confirmation test results have been approved. Backfill shall be
placed and compacted to the lines and grades shown on the drawings.

Excavation And Handling Of Contaminated Material May 2010
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Compaction: Approved backfill shall be placed in lifts with a maximum loose thickness of 8
inches (200 mm). Soil shall be compacted to 90 percent of ASTM D 698 OR ASTM D 1557, as
directed, maximum dry density. Density tests shall be performed at a frequency of once per
10,000 square feet (930 square meters) per lift. A minimum of one density test shall be
performed on each lift of backfill placed. Field in-place dry density shall be determined in
accordance with ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM D 2922 is used, a
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTM D 2167. Test results
from ASTM D 1556 or ASTM D 2167 shall govern if there is a discrepancy with the ASTM D 2922
test results.

Disposal Requirements

1.

Offsite disposal of contaminated material shall be in accordance with Division 2 Section “Disposal
of Hazardous Materials.”

J. Closure Report
1. Three copies of a Closure Report shall be prepared and submitted within 14 calendar days of
completing work at the site. The report shall be labeled with the contract number, project name,
location, date, and name of general contractor. The Closure Report shall include the following
information as a minimum:

a. A cover letter signed by a responsible company official OR Professional Engineer
registered in the state of the work who is a responsible company official, as directed,
certifying that all services involved have been performed in accordance with the terms and
conditions of the contract documents and regulatory requirements.

b. A narrative report including, but not limited to, the following:

1) site conditions, ground water elevation, and cleanup criteria;

2) excavation logs;

3) field screening readings;

4) guantity of materials removed from each area of contamination;

5) guantity of water/product removed during dewatering;

6) sampling locations and sampling methods;

7) sample collection data such as time of collection and method of preservation;
8) sample chain-of-custody forms; and

9) source of backfill.

C. Copies of all chemical and physical test results.

d. Copies of all manifests and land disposal restriction notifications.

e. Copies of all certifications of final disposal signed by the responsible disposal facility
official.

f. Waste profile sheets.

g. Scale drawings showing limits of each excavation, limits of contamination, known
underground utilities within 50 feet (15 m) of excavation, sample locations, and sample
identification numbers. On-site stockpile, storage, treatment, loading, and disposal areas
shall also be shown on the drawings.

h. Progress Photographs. Color photographs shall be used to document progress of the work.
A minimum of four views of the site showing the location of the area of contamination,
entrance/exit road, and any other notable site conditions shall be taken before work begins.
After work has been started, activities at each work location shall be photographically
recorded daily OR weekly, as directed. Photographs shall be a minimum of 3 x 5 inches
(76.2 x 127.0 mm) and shall include:

1) Soil removal and sampling.
2) Dewatering operations.
3) Unanticipated events such as spills and the discovery of additional contaminated
material.
4) Contaminated material/water storage, handling, treatment, and transport.
5) Site or task-specific employee respiratory and personal protection.
6) Fill placement and grading.
May 2010 Excavation And Handling Of Contaminated Material
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7 Post-construction photographs. After completion of work at each site, the Contractor
shall take a minimum of four views of each excavation site. A digital version of all
photos shown in the report shall be included with the Closure Report. Photographs
shall be a minimum of 3 inches by 5 inches (76mm by 127 mm) and shall be
mounted back-to-back in double face plastic sleeves punched to fit standard three
ring binders. Each print shall have an information box attached. The box shall be
typewritten and arranged as follows:

Project Name: Direction of View:
Location: Date/Time:
Photograph No.: Description of View:

END OF SECTION 02115a
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GENERAL

Description Of Work

1. This specification covers the furnishing of labor and equipment for the underground storage tank
removal. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Submittals

1. Work Plan: The Work Plan within 30 days after notice to proceed. The Contractor shall allow 30
days in the schedule for the Owner’s review and approval. No adjustment for time or money will
be made for resubmittals required as a result of noncompliance.

2. Qualifications: A document indicating that the Contractor meets the specified requirements.

3. Reports
a. Backfill Material.

b. Tank Contents Verification.

C. Contaminated Water Disposal.

d. Soil Examination, Testing, and Analysis.

e. Reports including the chain-of-custody records.

f. Backfilling.

g. Copies of all laboratory and field test reports.

h. Tank Closure Report: 3 copies of the report for each UST site opened, prepared in a
standard 3-ring binder, within 14 days of completing work at each site. Each binder shall
be labeled with contract number, project hame, location and tank number; each binder
shall be indexed. A copy of the report shall be furnished to the Installation Environmental
Coordinator.

4, Records
a. Salvage Rights: A record of the disposition of salvaged materials at the end of the

contract.

5. Quialifications
a. The Contractor shall have a minimum of 2 years of tank removal experience and shall be

certified by the State in which the Project is located for tank removal work.

b. Laboratory Services: For laboratory services the Contractor shall be validated in
accordance with state certification requirements.

C. Support Staff: The Contractor shall identify all staff involved for the various components,

including personnel collecting and shipping samples. The qualifications of these staff
members shall be detailed by the Contractor.

Regulatory Requirements

1.

Permits and Licenses: The Contractor, as required or as directed by the Owner, shall obtain
local, state, or federal permits and licenses that directly impact the Contractor's ability to perform
the work prior to commencing removal operations.

Statutes and Regulations: Tank closures shall be carried out in accordance with 40 CFR 280, 40
CFR 262, 40 CFR 264, and 40 CFR 265 as well as the applicable local and State regulations.
Hazardous material and/or waste shall be transported in accordance with applicable local and
State regulations.

Project/Site Conditions: See the Detailed Scope of Work

1.

Sequencing and Scheduling: The Contractor shall notify the Installation Environmental
Coordinator and the Owner 5 days prior to tank removal. The Contractor shall be responsible for
contacting the Implementation Agency (IA) in accordance with the applicable reporting
requirements.

Underground Storage Tank Removal
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1.2

1.3

2. Work Plan
a. The Contractor shall develop, implement, maintain, and supervise as part of the work, a
comprehensive plan for tank removal and related operations. As a minimum the plan shall
include, but not be limited to, excavation, removal, and ultimate disposal of the tank, its
contents, and any contaminated materials. The Work Plan shall be based on work
experience, on the requirements of this specification, and on the following references from
the American Petroleum Institute:
API RP 1604.
API Standard 2015.
API RP 2003.
API Publication 2217A.
APl Publication 2219.
No work at the site, with the exception of site inspections and mobilization, shall be per-
formed until the Work Plan is approved. At a minimum, the Work Plan shall include:
1) Discussion of the removal approach, tank cleaning, and tank cutting procedures.
2) A Sampling and Analysis Plan.
3) Methods to be employed for product, sludge, vapor, and pumpable liquid removal,
purging and inerting; and storage methods proposed for control of surface water.
4) Treatment options.
5) Identification of waste, tank and contaminated soil transporters and means of
transportation.
6) Treatment, disposal, and alternate facilities, and means of treatment, disposal or
remediation.
7 Borrow source.
8) Spill prevention plan.
9) Spill contingency plan.
10) Decontamination procedures, shoring plan, and safety measures.
PRODUCTS

Backfill Material

1. Backfill shall be classified in accordance with ASTM D 2487 as GW, GP, GM, GC, SW, SP, SM,
SC, MH, CL, or CH and shall be free from roots and other organic matter, trash, debris, snow, ice
or frozen materials. If off-site materials are used, soil classification test results shall be approved
prior to bringing the material onsite. The testing frequency for backfill material shall be 1 per 1000
cubic yards or a minimum of 1 test. Non-contaminated material removed from the excavation
shall be used for backfill in accordance with Paragraph BACKFILLING.

EXECUTION

General Requirements

1. Safety Guidelines: Personnel shall abide by the safety guidelines specified in Division 01.

2. Burning and Explosives: Use of explosives or burning debris will not be allowed.

3. Protection of Existing Structures and Utilities: The Contractor shall take all necessary
precautions to avoid damage to existing structures, their appurtenances, monitoring wells, or
utilities that may be affected by work activities. Any damage to utilities or monitoring wells
resulting from the Contractor's operations shall be repaired at no expense to the Owner. The
Contractor shall coordinate with the installation to locate underground utilities prior to beginning
construction. Utilities encountered which were not previously shown or otherwise located shall not
be disturbed without approval from the Owner.

4, Shoring: Shoring requirements shall be provided.

Tank Contents Verification

Underground Storage Tank Removal May 2010
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Sampling: Tank product, pumpable liquids, tank coatings and sludge shall be sampled by the
Contractor. If the data is not adequate, additional sampling and analysis to the extent required by
the approved permitted treatment, storage or disposal (TSD) facility receiving the material shall
be the responsibility of the Contractor. Meeting all regulatory requirements, including the
preparation of hazardous materials and waste for transportation shall be the responsibility of the
Contractor.

Analysis: Tank contents shall be tested by the Contractor for the parameters listed herein.
Analyses shall include total petroleum hydrocarbons (TPH), benzene, ethylbenzene, toluene and
xylene (BETX), and lead.

Characterization: Prior to removing any of the tank contents, the contents shall be characterized
to determine if the tank contents must be disposed as a hazardous or special waste or in a
special manner based on local, state, and Federal disposal regulations. Tank product, pumpable
liquids, and sludge shall be characterized in accordance with 40 CFR 261 and 40 CFR 279. The
waste contents determination and accompanying test results for each phase present in the tank
shall be submitted to the Owner. The Contractor shall be responsible for any additional
requirements identified by the disposal facility. The tank contents shall not be removed until
approval is given by the Owner.

Clearing, Grubbing And Removals

1.

Areas designated for clearing and grubbing shall be cleared of all trees, stumps, down timber,
brush, rubbish, roots larger than 75 mm (3 inches) in diameter, and matted roots prior to
commencing operations. Concrete or asphalt pavement shall be saw cut at the limits of removal,
broken and removed with the resulting debris disposed of as directed by the Owner. Chain link
fence shall be removed and salvaged for reuse or disposed of off-site, as directed by the Owner.

Topsoil

1.

Uncontaminated topsoil shall be stripped and stockpiled separately for reuse at a location
approved by the Owner if it meets the requirements of clean fill given in Paragraph
BACKFILLING. Additional topsoil in excess of that produced by excavation shall be obtained
where directed by the Owner. All areas disturbed by tank removal operations, other than areas to
receive pavement or similar surface under this contract, shall be topsoiled. Topsoil shall be used
wherever directed by the Owner.

Preparations For Excavation: Before excavating, the Contractor shall drain product piping back to the
tank, remove residual liquids trapped in the product lines, and remove all product from the tank; and the
tank shall be purged and vented in accordance with APl RP 1604, and as specified herein.

1.

Removal of Product, Pumpable Liquids, and Sludge: Tank product, pumpable liquids, and sludge
shall be contained, and stored onsite, prior to disposal. Contaminated water shall be treated as
specified. Tank product, pumpable liquids, and sludge shall be analyzed and segregated to
recover reusable products by the Owner prior to being transported to the designated location or
treatment, storage and disposal (TSD) facility. Tank product, pumpable liquids, and sludge shall
be removed and disposed of by the Contractor. No Owner facilities shall be used for permanent
storage or disposal of the wastes. Temporary storage on Owner’s facilities will be allowed only
until testing is complete, manifests (if necessary) are complete, and transportation is arranged.
The Contractor shall be responsible for obtaining all required permits. Usable product shall be the
property of the Contractor. The Contractor shall provide approved containers, vehicles,
equipment, labor, signs, labels, placards and manifests and associated land disposal restriction
notices and notifications, necessary for accomplishment of the work, including materials
necessary for cleaning up spills that could occur from tank removal operations.
Contaminated Water Disposal:
a. Sampling, Analysis, and Containment
1) Contaminated water shall be sampled and analyzed both prior to and after
treatment. Contaminated water produced from excavation operations and tank
pumping treated onsite, shall be analyzed for pH; benzene, ethylbenzene, toluene,
and xylene (BETX); total lead; oil and grease; total petroleum hydrocarbons (TPH).
Sampling and analysis shall be performed prior to disposal for every 200,000 L

Underground Storage Tank Removal
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(50,000 gallons) of contaminated water treated. Analysis for contaminated water to
be taken to an off-site treatment facility shall conform to the requirements of the
treatment facility with documentation of all analyses performed furnished to the
Owner in accordance with paragraph RECORDS.

2) Contaminated water shall be contained, stored onsite, and analyzed and disposed of
by the Contractor in accordance with applicable Federal and state disposal
regulations. The Contractor shall provide approved containers, vehicles, equipment,
labor, signs, labels, placards and manifests and associated land disposal notices
and notifications, necessary for accomplishment of the work.

b. Treatment: Contaminated water shall be treated by oil water separation, filtering, air
stripping and activated carbon,or other means as approved by the Owner. If contaminated
water is to be treated onsite, the proposed treatment shall be specified in the Work Plan
and submitted for approval. Temporary storage and treatment equipment shall be installed
at a location approved by the Owner. Treated effluent shall be sampled and analyzed and
the results approved by the Owner before discharge to the sanitary sewer or the surface.
Effluent shall be treated and discharged in accordance with the discharge permit.

F. Purging And Inerting: After the tank and piping contents have been removed, but prior to excavation
beyond the top of the tank, the Contractor shall disconnect all the piping (except the piping needed to
purge or inert the tank). Flammable and toxic vapors shall be purged from the tank or the tank made
inert in accordance with API RP 1604, with the exceptions that filling with water shall not be used and, if
dry ice is employed, the Contractor shall use a minimum of 1.8 kg per 500 L (3 pounds per 100 gallons)
of tank volume. The tank atmosphere shall be continuously monitored for combustible vapors if the tank
is purged, or continuously monitored for oxygen if the tank is inerted.

G. Excavation: Excavation areas, as well as work near roadways, shall be marked as directed by the
Owner.

1.

2.

Exploratory Trenches: Exploratory trenches shall be excavated as necessary to determine the
tank location, limits and the location of ancillary equipment.

Tank Excavation: Excavation around the perimeter of the tank shall be performed limiting the
amount of potentially petroleum contaminated soil that could be mixed with previously
uncontaminated soil. Petroleum contaminated soil shall be segregated in separate stockpiles.
The Contractor shall maintain around the tank an excavation of sufficient size to allow workers
ample room to complete the work, but also protect the workers from sliding or cave-ins.
Sheeting, bracing, or shoring shall be installed in the absence of adequate side slopes if there is
a need for workers to enter the excavated area. Surface water shall be diverted to prevent direct
entry into the excavation. Dewatering of the excavation may require a discharge permit by the
State and shall be limited to allow adequate access to the tank and piping, to assure a safe
excavation, and to ensure that compaction and moisture requirements are met during backfilling.
Dewatering may result in the production of petroleum contaminated water and/or free product.
Free product shall be recovered from the groundwater only as part of necessary dewatering.
Piping Excavation: Excavation shall be performed as necessary to remove tank piping and
ancillary equipment in accordance with paragraphs: Shoring, Tank Excavation, and Open
Excavations.

Open Excavations: Open excavations and stockpile areas shall be secured while awaiting
confirmation test results from the soil beneath the tank. The excavation shall be backfilled as
soon as possible after tank and contaminated soil removals have been completed and
confirmation samples have been taken. The Contractor shall divert surface water around
excavations to prevent water from directly entering into the excavation.

Stockpiles: Uncontaminated excavated soil and petroleum contaminated soil that is not a state-
regulated hazardous waste shall be stockpiled and used for backfill in the tank excavation prior to
using borrow material or disposed of off-site. Excavated material that is regulated by the state as
a hazardous waste shall be considered contaminated and shall be placed in containers such as
drums, roll-offs or dumpsters for sampling in accordance with paragraph Stockpiled Material

Underground Storage Tank Removal May 2010
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Sampling. Uncontaminated soil shall be stockpiled separately from the contaminated soil, a safe
distance away from, but adjacent to, the excavation.

Removal Of Piping, Ancillary Equipment, And Tank

1.

Piping and Ancillary Equipment: All piping and ancillary equipment shall be disconnected from
the tank. The piping shall be removed completely (interior and exterior of the tank). All tank
ancillary equipment and piping connections shall be capped, except those connections necessary
to inert the tank within the excavation zone. The piping exterior and ancillary equipment shall be
cleaned to remove all soil and inspected for signs of corrosion and leakage. The Contractor shall
ensure no spillage of the piping contents occurs, as specified in the Work Plan, and as required in
paragraph SPILLS. If the soil under and around the tank pad is contaminated, the tank pad shall
be removed and disposed of off-site at an approved non-hazardous or hazardous waste facility,
as required. If the soil under and around the tank pad is not contaminated, the tank pad shall
remain in place.

Tank: The tank shall be removed from the excavation and the exterior cleaned to remove all soil
and inspected for signs of corrosion, structural damage, or leakage. All materials coming into
contact with the tank, or in the vicinity of the excavation such as shovels, slings and tools shall be
of the non-sparking type. After removal from the excavation, the tank shall be placed on a level
surface at an approved location and secured with wood blocks to prevent movement.
Contaminated Soil, Tank and Piping Excavation Examination: After the tank has been removed
from the ground, the adjacent and underlying soil shall be examined for any evidence of leakage.
The soil shall be visually inspected for staining after removal of all obviously contaminated soil,
then screened for the presence of volatile and/or semi-volatile contamination using a real time
vapor monitoring instrument or immunoassay field kits, as required. Uncontaminated soil or
petroleum contaminated soil not regulated by the state as hazardous waste shall be transported
off-site for disposal. Contaminated soil or suspected contaminated soil shall be containerized. the
Owner shall determine the extent of the contaminated soil to be removed from each site. The
Contractor shall report any evidence indicating that the amount of contaminated soil may exceed
the individual site limit specified, to the Owner the same day it is discovered. If minimal additional
excavation is required, the Owner may allow the Contractor to proceed. If extensive
contamination is encountered, the excavation shall be sampled and backfilled in accordance with
paragraph BACKFILLING. After the known contaminated soil is removed, the excavation shall be
sampled and analyzed.

Tank Cleaning

1.

Exterior: Soil shall be removed from the exterior of the tank, piping, and associated equipment to
eliminate soil deposition on roadways during transportation to a temporary storage area, ensure
markings will adhere to the surfaces, and simplify tank cutting. Soil shall be removed using non-
sparking tools. Removed uncontaminated soil and soil not regulated by the state as a hazardous
waste shall be recovered and used as backfill in the former tank excavation. Soil believed to be
contaminated shall be removed and containerized.

Temporary Storage: If the tank is stored after the tank exterior is cleaned and ancillary

equipment is removed, and prior to being cut into sections, the tank shall be labeled as directed in

API RP 1604, placed on blocks, and temporarily stored in the area of the existing tank site. Prior

to cleaning the tank interior the tank atmosphere shall be monitored for combustible vapors and

purged or inerted if combustible vapors are detected.

Interior:

a. The tank interior shall be cleaned using a high pressure (greater than 500 psi (3.45 Mpa)),
low volume (less than 2 gpm (0.13 L/s)) water spray or steam cleaned until all loose scale
and sludge is removed, and contamination, in the form of a sheen, is no longer visible in
the effluent stream. The interior surfaces of piping shall also be cleaned, to the extent
possible, using the same method used for cleaning the tank. Contaminated water
generated from interior cleaning operations (of both piping and tank) shall not exceed the
following quantities for each UST cleaned:

UST VOLUME (LITERS) PERCENT OF UST VOLUME

Underground Storage Tank Removal
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3,785 or less 5
37,850 or less 5 or 378 L, whichever is less
75,700 or less 1 or 568 L, whichever is less
greater than 75,700 1 or 946 L, whichever is less
UST VOLUME (GALLONS) PERCENT OF UST VOLUME
1,000 or less 5
10,000 or less 5 or 100 gal., whichever is less
20,000 or less 1 or 150 gal., whichever is less
greater than 20,000 1 or 250 gal., whichever is less.
b. All contaminated water resulting from cleaning operations shall be handled in accordance

with paragraph Contaminated Water Disposal. Cleaning shall be accomplished eliminating,
to the greatest extent possible, the need for personnel to enter the tank. Cleaning shall be
done using specially designed tank cleaning equipment which allows the tank to be
cleaned prior to cutting into sections without requiring personnel to enter the tank or, if less
specialized equipment is used, the tank shall be partially dissected to overcome confined
space entry hazards.

J. Soil Examination, Testing, And Analysis
1. Tank Excavation Sampling Procedures: After soil known to be contaminated has been removed
or after soil excavation is complete, the excavation shall be sampled with procedures, number,
location, and methodology in accordance with state regulations. Samples shall be obtained from
the pits, in accordance with ASTM D 1587, using a backhoe with a Shelby tube attached to the

bucket.

2. Stockpiled Material Sampling: Sampling locations, number and specific procedures shall be as
required by the implementing agency and the disposal facility.

3. Analysis: Soil samples from the excavation and stockpiled material shall be tested in accordance

with the approved Sampling and Analysis Plan for the following parameters: total petroleum
hydrocarbon (TPH); benzene, ethylbenzene, toluene, xylene (BETX); toxicity characteristic
leaching procedure (TCLP). Copies of all test results shall be provided to the Owner.

K. Backfilling: The tank area and any other excavations shall be backfilled only after the soil test results
have been approved. Contaminated soil removal shall be complete after the bottom of the tank
excavation is determined to have soil contamination levels below the state standards of approval by the
Owner. The excavation shall be dewatered if necessary. Stockpiled material subjected to chemical
confirmation testing shall be used as backfill if it is found to conform to the requirements of clean fill per
appropriate state and local regulations. Backfill consisting of clean fill shall be placed in layers with a
maximum loose thickness of 200 mm (8 inches) and compacted to 90 percent maximum density for
cohesive soils and 95 percent maximum density for cohesionless soils. Density tests shall be performed
by an approved commercial testing laboratory or by facilities furnished by the Contractor. Test results
shall be attached to contractor's Quality Control Report. A minimum of 1 density test shall be performed
on each lift. Laboratory tests for moisture density relations shall be determined in accordance with
ASTM D 1557, Method B, C, or D, or ASTM D 3017. A mechanical tamper may be used provided that
the results are correlated with those obtained by the hand tamper. Field in-place density shall be
determined in accordance with ASTM D 1556, ASTM D 2922, or ASTM D 2167.

L. Disposal Requirements
1. Treatment, Disposal, and Recycling: Disposal of hazardous or special wastes shall be in
accordance with all local, State, and Federal solid and hazardous waste laws and regulations;
and conditions specified herein. This work shall include all necessary personnel, labor,
transportation, packaging, detailed analyses (if required for disposal, manifesting or completing
waste profile sheets), equipment, and reports. Product and pumpable liquids removed from the
tank shall be recycled to the greatest extent practicable. The tanks removed shall be disposed of

Underground Storage Tank Removal May 2010
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at one of the state approved facilities. Each tank disposed of in this manner shall be manifested
as required by the State to document delivery and acceptance at the disposal facility.

Tank and Ancillary Equipment Disposal: After the tank, piping, and ancillary equipment have
been removed from the excavation and the tank cleaned, the tank shall be cut into sections with
no dimension greater than 1500 mm (5 feet). Tank and piping sections shall be disposed of in a
State approved off-site disposal facility or in a salvage yard. The tank shall be cut into sections
prior to being taken from the tank removal site. The Contractor shall not sell the tank intact.
Ancillary equipment shall be disposed of at an approved off-site disposal facility or a salvage
yard. Piping shall be disconnected from the tank and removed or grouted full of a portland
cement and water slurry consisting of 22.7 L (6 gallons) of clean water per 42.6 kg (94 pound)
sack of portland cement, thoroughly mixed and free of lumps, unless otherwise indicated.
Transportation of Wastes: Transportation shall be provided in accordance with Department of
Transportation (DOT) Hazardous Material Regulations and State and local requirements,
including obtaining all necessary permits, licenses, and approvals. Evidence that a State licensed
hazardous waste or waste transporter is being used shall be included in the SUBMITTALS.
Salvage Rights: The Contractor shall retain the rights to salvage value of recycled or reclaimed
product and metal not otherwise identified, so long as the requirements of 40 CFR 266 and 40
CFR 279, or the applicable State requirements are met. At the end of the contract, the Contractor
shall provide documentation on the disposition of salvaged materials.

Records: Records shall be maintained of all waste determinations, including appropriate results
of analyses performed, substances and sample location, the time of collection, and other
pertinent data as required by 40 CFR 280, Section 74 and 40 CFR 262 Subpart D.
Transportation, treatment, disposal methods and dates, the quantities of waste, the names and
addresses of each transporter and the disposal or reclamation facility, shall also be recorded and
available for inspection, as well as copies of the following documents:

a. Manifests.

b. Waste analyses or waste profile sheets.

C. Certifications of final treatment/disposal signed by the responsible disposal facility official.
d. Land disposal notification records required under 40 CFR 268 for hazardous wastes.

Hazardous/Special Waste Manifests: Manifesting shall conform to Federal, State and local
requirements.

Documentation of Treatment or Disposal: The wastes, other than recyclable or reclaimable
product or metal, shall be taken to a treatment, storage, or disposal facility which has EPA or
appropriate state permits and hazardous or special waste identification numbers and complies
with the provisions of the disposal regulations. Documentation of acceptance of special waste by
a facility legally permitted to treat or dispose of those materials shall be furnished to the Owner
not later than 5 working days following the delivery of those materials to the facility; and a copy
shall be included in the Tank Closure Report. A statement of agreement from the proposed
treatment, storage or disposal facility and certified transporters to accept hazardous or special
wastes shall be furnished to the Owner not less than 14 days before transporting any wastes. If
the Contractor selects a different facility than is identified in the contract, documentation shall be
provided for approval to certify that the facility is authorized and meets the standards specified in
40 CFR 264.

Spills: Immediate containment actions shall be taken as necessary to minimize effect of any spill or
leak. Cleanup shall be in accordance with applicable Federal, State, local laws and regulations, and
district policy at no additional cost to the Owner.

Tank Closure Report: Tank Closure Reports shall include the following information as a minimum:

1.

A cover letter signed by a Professional Engineer registered in the State in which the Project is
located certifying that all services involved have been performed in accordance with the terms
and conditions of this specification.

A narrative report describing what was encountered at each site, including:

a. condition of the UST.

b. any visible evidence of leaks or stained soils.

C. results of vapor monitoring readings.

Underground Storage Tank Removal
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actions taken including quantities of materials treated or removed.
reasons for selecting sample locations.
sample locations.
collection data such as time of collection and method of preservation.
reasons for backfilling site.
i. whether or not groundwater was encountered.
Copies of all analyses performed for disposal.
Copies of all waste analyses or waste profile sheets.
Copies of all certifications of final disposal signed by the responsible disposal installation official.
Information on who sampled, analyzed, transported, and accepted all wastes encountered,
including copies of manifests, waste profile sheets, land disposal restriction, notification and
certification forms, certificates of disposal, and other pertinent documentation.
Copies of all analyses performed for confirmation that underlying soil is not contaminated, with
copies of chain-of-custody for each sample. Analyses shall give the identification number of the
sample used. Sample identification numbers shall correspond to those provided on the one-line
drawings.
Scaled one-line drawings showing tank locations, limits of excavation, limits of contamination,
underground utilities within 15 m (50 feet) sample locations, and sample identification numbers.
Progress Photographs. The Contractor shall take a minimum of 4 views of the site showing such
things as the location of each tank, entrance/exit road, and any other notable site condition before
work begins. After work has been started at the site, the Contractor shall photographically record
activities at each work location daily. Photographs shall be 76.2 x 127.0 mm (3 x 5 inches) and
shall include:
Soil removal, handling, and sampling.
Unanticipated events such as discovery of additional contaminated areas.
Soil stockpile area.
Tank.
Site or task-specific employee respiratory and personal protection.
Fill placement and grading.
Post-construction photographs. After completion of work at each site, the Contractor shall
take a minimum of four (4) views of the site. Prints shall illustrate the condition and location
of work and the state of progress. The photographs shall be mounted and enclosed back-
to-back in a double face plastic sleeve punched to fit standard three ring binders. Each
color print shall show an information box, 40 x 90 mm (1-1/2 x 3-1/2 inches). The
information box for the 76.2 x 127.0 mm (3 x 5 inch) photographs shall be scaled down
accordingly, or taped to the bottom of the photo. The box shall be typewritten and arranged
as follows:

Project No.

Contract No.

Location

Contractor/Photographer

Photograph No. Date/Time:

Description

Direction of View

Se "o

@~oooow

END OF SECTION 02115b
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SECTION 02115c - PRECISION TESTING OF UNDERGROUND FUEL OIL TANKS

11

1.2

1.3

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing of labor and equipment for the precision testing of
underground fuel oil tanks. Products shall match existing materials and/or shall be as follows or
as directed by the Owner. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

PRODUCTS - (Not Used)

EXECUTION

The Contractor shall furnish all the necessary labor and equipment to complete the Precision Fuel Oil
Tank Testing at various buildings under the jurisdiction of the Owner. The pertinent quantity and the
capacity of the tanks will be listed on each Job Order. When the contractor elects to use a volumetric
tank tester, he shall be responsible to fill up and "top off" tank to a maximum of 100 gallons prior to the
start of testing. The cost to "top off" tank will be the contractor’s responsibility.

The Contractor shall provide the material and labor necessary for the drilling and tapping of the existing
oil tank manhole cover and the installation of new air bleeder valves. The air bleeder valve shall be a
Hoffman Specialty #40 or #41 or their approved equal.

Coordination of Work: Prior to performing any test, the contractor shall notify the Owner of the
scheduled test date. Designated personnel from the Owner shall take necessary actions to coordinate
fuel oil delivery and shall inform the contractor of the date and time of the fuel delivery. The contractor
shall ascertain that the tanks are filled to capacity and shall be responsible to have the tanks “topped
off” up to a maximum of 100 gallons prior to the start of testing. The contractor shall make arrangements
to perform the testing within forty-eight (48) hours of notification that the oil tank has been filled. The
Contractors responsibility to “top off” tank only applies when the contractor elects to utilize a volumetric
tank tester.

Test Equipment: The Contractor shall be limited to using state approved Precision Testing methods
equal to the following:

Ainlay Tank Tegrity Tester

Horner EZY 3

Hunter Leak Lokator

Tank Auditor

Petro Tite

Test Results: The Contractor will be required to submit written reports of test results as noted below.
1. The test reports’ format shall be approved by the testing equipment manufacturer and the state.
2. The Contractor shall submit one (1) type written report within seven (7) days of completion of the
testing to the Owner.
3. The Contractor shall submit one copy of the report to the state within thirty (30) days of
completion of the testing. Proof of submission shall be appended to the request for payment.
4, The test results shall include, but not be limited to:
a. Name and/or Number of Building
b. Address of Building

Precision Testing Of Underground Fuel Oil Tanks

Department of Design and Construction 02115c -1



02 - Site Work

N Y
'J'JJJ

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

C.

d.

houl

P e oo

Date and Time of Test

Results of test including (Actual Data Calculations Graphs)

Test Method

Name and address of Contractor

Signature of test technician
d the test indicate a leakage condition, the contractor shall perform the following:

Initiate procedure to isolate piping from tank and determine the source of the leak. This
work shall be performed after notification of the Owner.

Submit a written proposal and cost estimate for work required to be performed to repair
leak. Recommended proposal shall be submitted to the Owner within 48-hours after
determining source of leak. No repair work shall proceed without authorization by the
Owner.

Notify the state of leak discovered in underground buried tank. This notification shall take
place within 2 hours of determining source of leak.

In these cases, the Owner may direct the Contractor to complete the work or exercise its
option to perform the required work by its own forces or under separate contract.

After completion of the remedial work when applicable, the contractor shall perform a re-test, and
shall issue a final test report in aforementioned format. The contractor shall be paid 50% of the
bid unit price for the re-test.

END OF SECTION 02115c
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SECTION 02115d - HYDROSTATIC PRESSURE TESTING OF AIR RECEIVING TANKS

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing of labor and equipment for the hydrostatic pressure
testing of air receiving tanks. Products shall match existing materials and/or shall be as follows or
as directed by the Owner. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

1.2 PRODUCTS - (Not Used)
1.3 EXECUTION

A. General

1. Disconnect all piping and remove safety valve from air receiving tank and temporarily plug all
openings on the disconnected tank.

2. Perform hydrostatic test at not less than twice the charging pressure, at 70 degrees Fahrenheit,
for fifteen (15) minutes in accordance with the Administrative Code of the applicable Authority.

3. Test shall be performed in the presence of a representative of the Inspection Unit. Contractor
shall notify the Owner's Inspection Unit seventy-two (72) hours prior to test.

4. At the completion of each test, contractor shall reconnect all piping and reinstall all removed
equipment.

5. The Contractor shall issue an affidavit of test to the Owner. The affidavit shall state the date of
test, testing pressure and the maximum working pressure allowable until the next test.

6. Furnish and install a glass enclosed aluminum frame of suitable size to display affidavit. Frame
shall be open at the top for easy access to affidavit. Frame shall be firmly affixed in a permanent
location adjacent to receiver tank as directed by the Owner.

B. Intent: Pursuant to the provisions of the Administrative Code of applicable Authority, and in the interest
of public safety, the Owner requires that:

1. All compressed air tanks shall be tested by a person who has received a Certificate of Fithess
from the Owner to conduct such a test in the manner and to the pressure set forth in the code
before being continued in use.

2. Licensed testers shall submit ten (10) day notice of appointments to the Owner.

3. A sworn statement by the person conducting the test, in proper affidavit form, attesting to the
completion of such test, shall be filed with the Owner‘s office and a copy thereof posted on the
premises.

4, The submission of such an affidavit or posting a copy thereof, where the required test has not

been carried out in accordance with the foregoing provisions of law, shall be cause for the
revocation of the Certificate of Fitness, denial of the required permits to maintain and operate
equipment and may also subject the individual to criminal liability for filing a false affidavit and a
fine of up to five hundred dollars, imprisonment of up to six months, or both.

END OF SECTION 02115d

May 2010
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SECTION 02203 - EARTHWORK

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for earthwork. Products shall
be as follows or as directed by the Owner. Installation procedures shall be in accordance with the
product manufacturer's recommendations. Demolition and removal of materials shall be as
required to support the work.

B. Summary
1. Section Includes:

Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
Excavating and backfilling for buildings and structures.

Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks and pavements.

Subbase course and base course for asphalt paving.

Subsurface drainage backfill for walls and trenches.

Excavating and backfilling trenches for utilities and pits for buried utility structures.
Excavating well hole to accommodate elevator-cylinder assembly.

S@mpoo Ty

C. Definitions

1.

May 2010

Backfill: Soil material or controlled low-strength material used to fill an excavation.

a. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
b. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying

pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward

capillary flow of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and

dimensions indicated.

a. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by the Owner. Authorized additional excavation
and replacement material will be paid for according to Contract provisions for changes in

the Work.

b. Bulk Excavation: Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m)
in length.

C. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines

and dimensions without direction by the Owner. Unauthorized excavation, as well as
remedial work directed by the Owner, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.

Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders

of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m)

for footing, trench, and pit excavation that cannot be removed by rock excavating equipment

equivalent to the following in size and performance ratings, without systematic drilling, ram
hammering, ripping, or blasting, when permitted:

a. Excavation of Footings, Trenches, and Pits: Late-model, track-mounted hydraulic
excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock
bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling force of
not less than 28,700 Ibf (128 kN) and stick-crowd force of not less than 18,400 Ibf (82 kN)
with extra-long reach boom; measured according to SAE J-1179.

Earthwork
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10.

11.

12.

13.

b. Bulk Excavation: Late-model, track-mounted loader; rated at not less than 230-hp (172-
kw) flywheel power and developing a minimum of 47,992-Ibf (213.3-kN) breakout force
with a general-purpose bare bucket; measured according to SAE J-732.

If Standard Penetration Values are used to Define Rock: Rock material in beds, ledges,

unstratified masses, conglomerate deposits, and boulders of rock material 3/4 cu. yd. (0.57 cu. m)

or more in volume that exceed a standard penetration resistance of 100 blows/2 inches (97

blows/50 mm) when tested by a geotechnical testing agency, according to ASTM D 1586.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and

electrical appurtenances, or other man-made stationary features constructed above or below the

ground surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix

asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete

pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately

below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground

services within buildings.

D. Submittals

1.

No o

Product Data: For each type of the following manufactured products required:

a. Geotextiles.

b. Controlled low-strength material, including design mixture.

C. Geofoam.

d. Warning tapes.

Samples: For the following products, in sizes indicated below:

a. Geotextile: 12 by 12 inches (300 by 300 mm).

b. Warning Tape: 12 inches (300 mm) long; of each color.

Qualification Data: For qualified testing agency.

Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as
follows:

a. Classification according to ASTM D 2487.

b. Laboratory compaction curve according to ASTM D 698 OR ASTM D 1557, as directed.
Blasting plan approved by authorities having jurisdiction.

Seismic survey report from seismic survey agency.

Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces, that might be misconstrued as damage caused
by earth moving operations. Submit before earth moving begins.

E. Quality Assurance

1. Blasting:

a. Blasting will not be allowed.

OR

Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and

prepare a blasting plan reporting the following:

1) Types of explosive and sizes of charge to be used in each area of rock removal,
types of blasting mats, sequence of blasting operations, and procedures that will
prevent damage to site improvements and structures on Project site and adjacent
properties.

2) Seismographic monitoring during blasting operations.

2. Seismic Survey Agency: An independent testing agency, acceptable to authorities having
jurisdiction, experienced in seismic surveys and blasting procedures to perform the following
services:

a. Report types of explosive and sizes of charge to be used in each area of rock removal,
types of blasting mats, sequence of blasting operations, and procedures that will prevent
damage to site improvements and structures on Project site and adjacent properties.

Earthwork May 2010
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b. Seismographic monitoring during blasting operations.

3. Geotechnical Testing Agency Qualifications: Qualified according to ASTME 329 and
ASTM D 3740 for testing indicated.

4. Pre-excavation Conference: Conduct conference at Project site.

F. Project Conditions

1. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or
used facilities during earth moving operations.

a. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction.

b. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.

2. Improvements on Adjoining Property: Authority for performing earth moving indicated on property
adjoining Owner's property will be obtained by Owner before award of Contract.

3. Do not proceed with work on adjoining property until directed by the Owner.

4. Utility Locator Service: Notify utility locator service OR Miss Utility" OR "Call Before You Dig" OR
"Dig Safe System" OR "One Call", as directed, for area where Project is located before
beginning earth moving operations.

5. Do not commence earth moving operations until temporary erosion- and sedimentation-control
measures, specified in Division 01 Section(s) "Temporary Facilities And Controls" OR Division 02
Section(s) "Site Clearing", as directed, are in place.

6. Do not commence earth moving operations until plant-protection measures specified in Division
02 Section "Tree Protection And Trimming" are in place.

7. The following practices are prohibited within protection zones:

a. Storage of construction materials, debris, or excavated material.

b Parking vehicles or equipment.

C. Foot traffic.

d. Erection of sheds or structures.

e Impoundment of water.

f. Excavation or other digging unless otherwise indicated.

g. Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

8. Do not direct vehicle or equipment exhaust towards protection zones.

9. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

1.2 PRODUCTS
A. Soil Materials

1. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available
from excavations.

2. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487 OR Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, as directed,
or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

3. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487 OR Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to
AASHTO M 145, as directed, or a combination of these groups.

a. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

4, Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

5. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,

May 2010

and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-
mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.
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6. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

7. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-
mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

8. Drainage Course: Narrowly graded mixture of washed, as directed, crushed stone, or crushed
or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a
1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.

9. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch
(25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) sieve.

10. Sand: ASTM C 33; fine aggregate.

11. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

B. Geotextiles

1. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater
than 50 percent; complying with AASHTO M 288 and the following, measured per test methods
referenced:

a. Survivability: Class 2; AASHTO M 288.

b. Apparent Opening Size: No. 40 (0.425-mm) OR No. 60 (0.250-mm) OR No. 70 (0.212-
mm), as directed, sieve, maximum; ASTM D 4751.

C. Permittivity: 0.5 OR 0.2 OR 0.1, as directed, per second, minimum; ASTM D 4491.

d. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

2. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made
from polyolefins or polyesters; with elongation less than 50 percent; complying with
AASHTO M 288 and the following, measured per test methods referenced:

a. Survivability: Class 2; AASHTO M 288.

b. Apparent Opening Size: No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
C. Permittivity: 0.02 per second, minimum; ASTM D 4491.

d. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

C. Controlled Low-Strength Material
1. Controlled Low-Strength Material: Self-compacting, low-density, as directed, flowable concrete

material produced from the following:

a. Portland Cement: ASTM C 150, Type | OR Type Il OR Type lll, as directed.

b. Fly Ash: ASTM C 618, Class C or F.

C. Normal-Weight Aggregate: ASTM C 33, 3/4-inch (19-mm) OR 3/8-inch (10-mm), as
directed, nominal maximum aggregate size.

d. Foaming Agent (if low-density, controlled low-strength material is required): ASTM C 869.

e. Water: ASTM C 94/C 94M.

f Air-Entraining Admixture (not required for low-density, controlled low-strength material
using foaming agent): ASTM C 260.

2. Produce low-density, controlled low-strength material with the following physical properties:

a. As-Cast Unit Weight: 30 to 36 Ib/cu. ft. (480 to 576 kg/cu. m) OR 36 to 42 Ib/cu. ft. (576 to
675 kg/cu.m), as directed, at point of placement, when tested according to
ASTM C 138/C 138M.

b. Compressive Strength: 80 psi (550 kPa) OR 140 psi (965 kPa), as directed, when tested
according to ASTM C 495.

OR

Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) OR 140-psi

(965-kPa), as directed, compressive strength when tested according to ASTM C 495.

D. Geofoam

Earthwork May 2010
02203 - 4 Department of Design and Construction




~
4

.1 J 02 - Site Work
4

4

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

1. Extruded-Polystyrene Board Insulation: ASTM C 578, Type IV, 1.55-Ib/cu. ft. (25-kg/cu. m)
density, 25-psi (173-kPa) compressive strength OR Type X, 1.30-Ib/cu. ft. (21-kg/cu. m) density,
15-psi (104-kPa) compressive strength OR Type VI, 1.80-Ib/cu. ft. (29-kg/cu. m) density, 40-psi
(276-kPa) compressive strength OR Type VII, 2.20-Ib/cu. ft. (35-kg/cu. m) density, 60-psi (414-
kPa) compressive strength OR Type V, 3.00-Ib/cu. ft. (48-kg/cu. m) density, 100-psi (690-kPa)
compressive strength, as directed.

2. Molded-Polystyrene Board Insulation: ASTM C 578, Type |, 0.90-Ib/cu. ft. (15-kg/cu. m) density,
10-psi (69-kPa) compressive strength OR Type VIII, 1.15-Ib/cu. ft. (18-kg/cu. m) density, 13-psi
(90-kPa) compressive strength OR Type II, 1.35-Ib/cu. ft. (22-kg/cu. m) density, 15-psi (104-kPa)
compressive strength, as directed.

a. Manufacture molded polystyrene with an inorganic mineral registered with the EPA and
suitable for application as a termite deterrent.

3. Rigid Cellular Polystyrene Geofoam: ASTM D 6817, Type EPS 19, 1.15-Ib/cu. ft. (18.4-kg/cu. m)
density, 5.8-psi (40-kPa) compressive strength at 1 percent deformation; 16-psi (110-kPa)
compressive strength at 10 percent deformation OR Type EPS 39, 2.40-Ib/cu. ft. (38.4-kg/cu. m)
density, 15-psi (103-kPa) compressive strength at 1 percent deformation; 40-psi (276-kPa)
compressive strength at 10 percent deformation, as directed.

4, Connectors: Geofoam manufacturer's multibarbed, galvanized-steel sheet connectors OR
Deformed steel reinforcing bars, 3/4 inch (19 mm) in diameter, as directed.

E. Accessories

1. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick,
continuously inscribed with a description of the utility; colored as follows:

a. Red: Electric.
b. Yellow: Gas, oil, steam, and dangerous materials.
C. Orange: Telephone and other communications.
d. Blue: Water systems.
e. Green: Sewer systems.
O
Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm)
wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility, with
metallic core encased in a protective jacket for corrosion protection, detectable by metal detector
when tape is buried up to 30 inches (750 mm) deep; colored as follows:
f. Red: Electric.
g. Yellow: Gas, oil, steam, and dangerous materials.
h. Orange: Telephone and other communications.
i. Blue: Water systems.
j- Green: Sewer systems.

1.3 EXECUTION

A. Preparation

1. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth moving
operations.

2. Protect and maintain erosion and sedimentation controls during earth moving operations.

3. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.

B. Dewatering

1. Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

May 2010 Earthwork
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2. Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

a. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage
ditches.

C. Explosives
1. Explosives: Do not use explosives.

OR

Explosives: Obtain written permission from authorities having jurisdiction before bringing

explosives to Project site or using explosives on Project site.

a. Perform blasting without damaging adjacent structures, property, or site improvements.

b. Perform blasting without weakening the bearing capacity of rock subgrade and with the
least-practicable disturbance to rock to remain.

D. Excavation, General

1. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

a. If excavated materials intended for fill and backfill include unsatisfactory soil materials and
rock, replace with satisfactory soil materials.

b. Remove rock to lines and grades indicated to permit installation of permanent construction
without exceeding the following dimensions:

1) 24 inches (600 mm) outside of concrete forms other than at footings.

2) 12 inches (300 mm) outside of concrete forms at footings.

3) 6 inches (150 mm) outside of minimum required dimensions of concrete cast against
grade.

4) Outside dimensions of concrete walls indicated to be cast against rock without forms
or exterior waterproofing treatments.

5) 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.

6) 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm)
wider than pipe or 42 inches (1065 mm) wide.

2. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned
by the Owner. The Contract Sum will be adjusted for rock excavation according to unit prices
included in the Contract Documents. Changes in the Contract Time may be authorized for rock
excavation.

a. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; together with
soil, boulders, and other materials not classified as rock or unauthorized excavation.

1) Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not
classified as rock excavation is earth excavation.

b. Rock excavation includes removal and disposal of rock. Remove rock to lines and
subgrade elevations indicated to permit installation of permanent construction without
exceeding the following dimensions:

1) 24 inches (600 mm) outside of concrete forms other than at footings.
2) 12 inches (300 mm) outside of concrete forms at footings.
3) 6 inches (150 mm) outside of minimum required dimensions of concrete cast against
grade.
4) Outside dimensions of concrete walls indicated to be cast against rock without forms
or exterior waterproofing treatments.
5) 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
6) 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm)
wider than pipe or 42 inches (1065 mm) wide.
Earthwork May 2010
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Excavation For Structures

1.

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25
mm). If applicable, extend excavations a sufficient distance from structures for placing and
removing concrete formwork, for installing services and other construction, and for inspections.

a. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate
by hand to final grade just before placing concrete reinforcement. Trim bottoms to required
lines and grades to leave solid base to receive other work.

b. Pile Foundations: Stop excavations 6 to 12 inches (150 to 300 mm) above bottom of pile
cap before piles are placed. After piles have been driven, remove loose and displaced
material. Excavate to final grade, leaving solid base to receive concrete pile caps.

C. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:
Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch
(25 mm). Do not disturb bottom of excavations intended as bearing surfaces.

Excavations at Edges of Tree- and Plant-Protection Zones:

a. Excavate by hand to indicated lines, cross sections, elevations, and subgrades. Use
narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop
exposed roots. Do not use mechanical equipment that rips, tears, or pulls roots.

b. Cut and protect roots according to requirements in Division 02 Section "Tree Protection
And Trimming".

Excavation For Walks And Pavements

1.

Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

Excavation For Utility Trenches

1.

Excavate trenches to indicated gradients, lines, depths, and elevations.

a. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost
line.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or

conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than

top of pipe or conduit unless otherwise indicated.

a. Clearance: 12 inches (300 mm) each side of pipe or conduit OR As indicated, as
directed.

Trench Bottoms (if a bedding course is not required under pipe and conduit): Excavate and

shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape

subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints,

fittings, and bodies of conduits. Remove projecting stones and sharp objects along trench

subgrade.

a. For pipes and conduit less than 6 inches (150 mm) in hominal diameter, hand-excavate
trench bottoms and support pipe and conduit on an undisturbed subgrade.

b. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of

trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions
with tamped sand backfill.

C. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support
conduit on an undisturbed subgrade.
d. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other

unyielding bearing material to allow for bedding course.

Trench Bottoms (if a bedding course is required under pipe and conduit): Excavate trenches 4

inches (100 mm) deeper than bottom of pipe and conduit elevations to allow for bedding course.

Hand-excavate deeper for bells of pipe.

a. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.

Trenches in Tree- and Plant-Protection Zones:

a. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-
tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed
roots. Do not use mechanical equipment that rips, tears, or pulls roots.
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b. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with
installation of utilities.
C. Cut and protect roots according to requirements in Division 02 Section "Tree Protection
And Trimming".
H. Excavation For Elevator Cylinder
1. Drill well hole plumb in elevator pit to accommodate installation of elevator-cylinder assembly.

Coordinate with applicable requirements for diameter and tolerances in Division 14 Section(s)
"Hydraulic Elevators" OR "Hydraulic Freight Elevators", as directed.
2. Provide well casing as necessary to retain walls of well hole.

l. Subgrade Inspection

1. Notify the Owner when excavations have reached required subgrade.

2. If the Owner determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

3. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded

10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.

a. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph (5 km/h).
b. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by the Owner, and replace with compacted backfill or fill as directed.
4. Authorized additional excavation and replacement material will be paid for according to Contract
provisions for changes in the Work.
5. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or

construction activities, as directed by the Owner, without additional compensation.

J. Unauthorized Excavation
1. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of
concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete
fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when approved by the
Owner.
a. Fill unauthorized excavations under other construction, pipe, or conduit as directed by the
Owner.

K. Storage Of Soil Materials
1. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
a. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

L. Backfill
1. Place and compact backfill in excavations promptly, but not before completing the following:
a. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.
b Surveying locations of underground utilities for Record Documents.
c Testing and inspecting underground utilities.
d Removing concrete formwork.
e. Removing trash and debris.
f Removing temporary shoring and bracing, and sheeting.
g Installing permanent or temporary horizontal bracing on horizontally supported walls.
2. Place backfill on subgrades free of mud, frost, snow, or ice.
M. Utility Trench Backfill
1. Place backfill on subgrades free of mud, frost, snow, or ice.
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2. Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings,
and bodies of conduits.

3. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches (450
mm) of bottom of footings with satisfactory sail; fill with concrete to elevation of bottom of footings.
Concrete is specified in Division 03 Section "Cast-in-place Concrete".

4. Trenches under Roadways: Provide 4-inch- (100-mm-) thick, concrete-base slab support for
piping or conduit less than 30 inches (750 mm) below surface of roadways. After installing and
testing, completely encase piping or conduit in a minimum of 4 inches (100 mm) of concrete
before backfilling or placing roadway subbase course. Concrete is specified in Division 03
Section "Cast-in-place Concrete".

5. Backfill voids with satisfactory soil while removing shoring and bracing.

6. If soil material is required as initial backfill, place and compact initial backfill of subbase material
OR satisfactory soil, as directed, free of particles larger than 1 inch (25 mm) in any dimension, to
a height of 12 inches (300 mm) over the pipe or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides
and along the full length of piping or conduit to avoid damage or displacement of piping or
conduit. Coordinate backfilling with utilities testing.

7. Controlled Low-Strength Material: If controlled low-strength material is permitted or required as
initial backfill, place initial backfill of controlled low-strength material to a height of 12 inches (300
mm) over the pipe or conduit. Coordinate backfilling with utilities testing.

8. If satisfactory soil material is required as final backfill, place and compact final backfill of
satisfactory soil to final subgrade elevation.
9. Controlled Low-Strength Material: If controlled low-strength material is permitted or required as

final backfill, place final backfill of controlled low-strength material to final subgrade elevation.
10. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6
inches (150 mm) below subgrade under pavements and slabs.

N. Soil Fill
1. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.
2. Place and compact fill material in layers to required elevations as follows:
a. Under grass and planted areas, use satisfactory soil material.
b. Under walks and pavements, use satisfactory soil material.
C. Under steps and ramps, use engineered fill.
d. Under building slabs, use engineered fill.
e. Under footings and foundations, use engineered fill.
3. Place soil fill on subgrades free of mud, frost, snow, or ice.
0. Geofoam Fill
1. Place a leveling course of sand, 2 inches (50 mm) thick, over subgrade. Finish leveling course to
a tolerance of 1/2 inch (13 mm) when tested with a 10-foot (3-m) straightedge.
a. Place leveling course on subgrades free of mud, frost, snow, or ice.
b. Install geofoam blocks in layers with abutting edges and ends and with the long dimension

of each block at right angles to blocks in each subsequent layer. Offset joints of blocks in
successive layers.
C. Install geofoam connectors at each layer of geofoam to resist horizontal displacement
according to geofoam manufacturer's written instructions.
2. Cover geofoam with subdrainage OR separation, as directed, geotextile before placing overlying
soil materials.

P. Soil Moisture Control

1. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.
a. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost
or ice.
May 2010 Earthwork
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b. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry
unit weight.

Q. Compaction Of Soil Backfills And Fills

1.

Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth for
material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in
loose depth for material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and

uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight

according to ASTM D 698 OR ASTM D 1557, as directed:

a. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95
percent.

b. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and
compact each layer of backfill or fill soil material at 92 percent.

C. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below
subgrade and compact each layer of backfill or fill soil material at 85 percent.

d. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

R. Grading

1.

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply

with compaction requirements and grade to cross sections, lines, and elevations indicated.

a. Provide a smooth transition between adjacent existing grades and new grades.

b. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.

Finish subgrades to required elevations within the following tolerances:

a. Turf or Unpaved Areas: Plus or minus 1 inch (25 mm).

b. Walks: Plus or minus 1 inch (25 mm).

C. Pavements: Plus or minus 1/2 inch (13 mm).

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested

with a 10-foot (3-m) straightedge.

S. Subsurface Drainage

1.
2.

Earthwork

Subdrainage Pipe: Specified in Division 02 Section "Storm Drainage".

Subsurface Drain: If nonwoven geotextile is used in subsurface drainage applications, place

subsurface drainage geotextile around perimeter of subdrainage trench. Place a 6-inch (150-

mm) course of filter material on subsurface drainage geotextile to support subdrainage pipe.

Encase subdrainage pipe in a minimum of 12 inches (300 mm) of filter material, placed in

compacted layers 6 inches (150 mm) thick, and wrap in subsurface drainage geotextile,

overlapping sides and ends at least 6 inches (150 mm).

a. Compact each filter material layer to 85 percent of maximum dry unit weight according to
ASTM D 698 OR with a minimum of two passes of a plate-type vibratory compactor, as
directed.

Drainage Backfill: If using free-draining granular backfill against walls, place and compact filter

material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade,

in compacted layers 6 inches (150 mm) thick. Overlay drainage backfill with one layer of

subsurface drainage geotextile, overlapping sides and ends at least 6 inches (150 mm).

a. Compact each filter material layer to 85 percent of maximum dry unit weight according to
ASTM D 698 OR with a minimum of two passes of a plate-type vibratory compactor, as
directed.

May 2010

02203 - 10

Department of Design and Construction



~
4

.] JJ 02 - Site Work

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

b. Place and compact impervious fill over drainage backfill in 6-inch- (150-mm-) thick
compacted layers to final subgrade.

T. Subbase And Base Courses Under Pavements And Walks

1. Place subbase course and base course, as directed, on subgrades free of mud, frost, snow, or
ice.

2. On prepared subgrade, place subbase course and base course, as directed, under pavements
and walks as follows:

a. Install separation geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

b. Place base course material over subbase course under hot-mix asphalt pavement.

C. Shape subbase course and base course, as directed, to required crown elevations and
cross-slope grades.

d. Place subbase course and base course, as directed, 6 inches (150 mm) or less in
compacted thickness in a single layer.

e. Place subbase course and base course, as directed, that exceeds 6 inches (150 mm) in
compacted thickness in layers of equal thickness, with no compacted layer more than 6
inches (150 mm) thick or less than 3 inches (75 mm) thick.

f. Compact subbase course and base course, as directed, at optimum moisture content to
required grades, lines, cross sections, and thickness to not less than 95 percent of
maximum dry unit weight according to ASTM D 698 OR ASTM D 1557, as directed.

3. Pavement Shoulders: Place shoulders along edges of subbase course and base course, as
directed, to prevent lateral movement. Construct shoulders, at least 12 inches (300 mm) wide, of
satisfactory soil materials and compact simultaneously with each subbase and base, as directed,
layer to not less than 95 percent of maximum dry unit weight according to ASTM D 698 OR
ASTM D 1557, as directed.

u. Drainage Course Under Concrete Slabs-On-Grade

1. Place drainage course on subgrades free of mud, frost, snow, or ice.

2. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows:

a. Install subdrainage geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.

b. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.

C. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of
equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3
inches (75 mm) thick.

d. Compact each layer of drainage course to required cross sections and thicknesses to not
less than 95 percent of maximum dry unit weight according to ASTM D 698.

V. Field Quality Control

1. Special Inspections: If special inspections are required by code, engage a qualified special
inspector to perform the following special inspections:

a. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

b. Determine that fill material and maximum lift thickness comply with requirements.

C. Determine, at the required frequency, that in-place density of compacted fill complies with
requirements.

2. Testing Agency: Engage a qualified geotechnical engineering testing agency to perform tests
and inspections.

3. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

4, Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities. Subsequent verification and approval of other footing

May 2010 Earthwork

Department of Design and Construction 02203 - 11



02 - Site Work '.1 .1 JJ

4 4

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

subgrades may be based on a visual comparison of subgrade with tested subgrade when

approved by the Owner.

Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,

ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following

locations and frequencies:

a. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer,
at least one test for every 2000 sq. ft. (186 sg. m) or less of paved area or building slab,
but in no case fewer than three tests.

b. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 100
feet (30 m) or less of wall length, but no fewer than two tests.
C. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every

150 feet (46 m) or less of trench length, but no fewer than two tests.
When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

W. Protection

1.

2.

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep

free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent

construction operations or weather conditions.

a. Scarify or remove and replace soil material to depth as directed by the Owner; reshape
and recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing, backfill

with additional soil material, compact, and reconstruct surfacing.

a. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

X. Disposal Of Surplus And Waste Materials

1.

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and

debris, and legally dispose of them off Owner's property.

OR

Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or

spread soil as directed by the Owner.

a. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally
dispose of them off Owner's property.

END OF SECTION 02203
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GENERAL

Description Of Work

1. This specification covers the reuse of suitable excavated material or furnishing material at the
Contractor's expense to construct embankments where and as required by the Owner.

Submittals

1. Preconstruction Submittals
a. Construction equipment list.

b. Contractor shall record Existing Conditions prior to starting work in accordance with the
paragraph entitled, "Existing Conditions," of this section.

C. Location of Utilities

d. Location of Tests

e. Location of Inspection

f. Location of Approved Utilities

g. A protection plan verifying the Existing Utilities left in place.

2. Test Reports for Soil Test within three working days of test date. Soil test shall comply with
paragraph entitled, "Quality Control Testing During Construction.”

3. Certificates of compliance for Proposed Soil Materials shall be submitted in accordance with
paragraph entitled, "Tests for Proposed Soil Materials."

Definitions

1. Soil Materials
a. Cohesionless soil materials include gravels, gravel-sand mixtures, sands, and gravelly

sands. Moisture-density relations of compacted cohesionless soils when plotted on graphs
will show straight lines or reverse-shaped moisture-density curves.

b. Cohesive soil materials include clayey and silty gravels, sand-clay mixtures, gravel-silt
mixtures, clayey and silty sands, sand-silt mixtures, clays, silts, and very fine sands.
Moisture density relations of compacted cohesive soils when plotted on graphs will show
normal moisture-density curves.

2. Subgrade shall mean the top surface of a backfill or fill or the uppermost surface of an
excavation, graded to conform to the required subgrade elevation and compacted to densities
indicated.

3. Degree of compaction required is expressed as a percentage of the maximum density obtained
by the test procedure in AASHTO T 180, Method B or D.

4, Classified Excavation: Separate consideration will be given to the nature of the materials
excavated, in accordance with the following designations and classifications.

a. Rock excavation shall include blasting, excavating, grading, and disposing of material
classified as rock and shall include the satisfactory removal and disposition of boulders
1/2-cu yd (0.4 cu m) or more in volume; solid rock; rock material in ledges, bedded
deposits, and unstratified masses which cannot be removed without systematic drilling and
blasting; and conglomerate deposits that are so firmly cemented as to possess the
characteristics of solid rock that is impossible to remove without systematic drilling and
blasting. The removal of any concrete or masonry structures, except pavements,
exceeding 1/2-cu yd (0.4 cu m) in volume that may be encountered in the work shall be
included in this classification.

b. Common excavation shall include the satisfactory removal and disposition of materials not
classified as rock excavation.

5. Unclassified Excavation: No consideration will be given to the nature of the materials, and all

excavation will be designated as unclassified excavation.

Sampling And Testing

Embankment
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1. Soil Test and Inspection Service: Soil survey for satisfactory soil materials and samples of soil
materials shall be furnished by the Contractor. A certified soil testing service approved by the
Owner shall be provided by the Contractor. Testing shall include soil survey for satisfactory soil
materials, sampling and testing soil materials proposed for use in the work, and field-testing
facilities for quality control during construction period.

2. Tests for Proposed Soil Materials: Soil materials proposed for use in the work shall be tested.
The materials shall be approved by the Owner prior to start of work as follows:

MATERIAL

REQUIREMENT

Satisfactory
soil materials

Embankment

Sampling

Preparation of
samples

Sieve analysis
of fine and
coarse aggregate

Mechanical analysis
of soils

Liquid limit of
Soils

Plastic limit and
plasticity index
of soils

Moisture-density
relations of soil

TEST METHOD NUMBER OF TESTS

AASHTO T 2 One for each source of
materials to determine

AASHTO T 87 conformance to definition

of satisfactory soil

materials; additional tests
ASTM C 136 whenever there is any

apparent change

ASTM D 422

ASTM D 4318

ASTM D 4318

AASHTO T 180,
Method B or D
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3. Quality Control Testing During Construction: Soil Test on materials shall be performed during
construction as follows:
MATERIAL TESTED AND
MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
Soil material- Density of soil- ASTM D 1556 At least three daily for each
in-place after in-place Sand Cone Method subgrade soil material, and
compaction or ASTM D 2922 for each layer of soil
Nuclear Method material; additional tests
whenever there is any
change in moisture
4, Field Testing Facilities at Subbase Mixing Plant: Field-testing facilities for the purpose of testing
subbase course material at the mixing plant shall be provided by the Contractor's soil-testing
service.
5. Reports: No soil material shall be used until soil test reports have been reviewed and approved.
6. Evaluation of Test Results

a. Soil materials of any classification shall not have a moisture content at the time of
compaction that would be classified as unsatisfactory soil materials in the paragraph
entitled, "Definitions."

b. Results of density of soil-in-place tests shall be considered satisfactory if the average of
any group of four consecutive density tests which may be selected is in each instance
equal to or greater than the specified density, and if no density test has a value more than
2 percentage points below the specified density.

Use Of Explosives:

1.

Explosives shall not be used or brought to the project site without prior written approval. Such
approval shall not be construed as relieving the Contractor of responsibility for injury to persons
or for damage to property due to blasting operations. Blasting shall be performed by skilled
personnel in accordance with governing authorities and as approved. Minimum safety
requirements for blasting shall be in accordance with OSHA Regulations 29 CFR 1926, Subpart
u.

OR

The use of explosives will not be permitted.

Protection Of Persons And Property

1.

2.

Excavations shall be barricaded and posted with warning signs for the safety of persons.
Warning lights shall be provided during hours of darkness.

Structures, utilities, sidewalks, pavements, and other facilities immediately adjacent to
excavations shall be protected against damage including settlement, lateral movement,
undermining, and washout.

Topsoil removal operations shall be conducted to ensure safety of persons and to prevent
damage to existing structures and utilities, construction in progress, trees and vegetation to
remain standing, and other property.

Construction Equipment List: Construction Equipment List for all major equipment to be used in this
section shall be submitted to the Owner prior to start of work.

Existing Conditions

1.

Records of Existing Conditions shall be submitted by the Contractor prior to the start of work.
The Contractor shall verify the existing conditions are correct as shown on the plans and
described in the specifications. the Owner shall be notified immediately if any discrepancies are
found.

Embankment
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2. Records of underground utilities, Location of Utilities, Location of Inspection, Location of Tests,
and Location of Approved Utilities shall be submitted to the Owner prior to start of work.

PRODUCTS

Materials

1. Satisfactory Materials shall mean AASHTO M 145 (ASTM D 3282), Soil Classification Groups A-
1, A-2-4, A-2-5, and A-3.

2. Unsatisfactory Materials shall mean AASHTO M 145, Soil Classification Groups A-2-6, A-2-7, A-
4, A-5, A-6, and A-7, peat and other highly organic soils, and soil materials of any classification
that have a moisture content, at the time of compaction, beyond the range of 1 percentage point
below and 3 percentage points above the optimum moisture content of the soil material as
determined by moisture-density relations test.

3. Topsoil shall be any soil removed from the project site which consists of clay or sandy loam. The
topsoil shall be reasonably free from subsoil, clay lumps, brush, objectionable weeds, and other
litter, and shall be free from stones, stumps, roots, and other objectionable material larger than 2
in. (50 mm) in any dimension.

4, Compost shall be yard trimmings or yard waste compost processed and graded according to
state and local regulations.

5. Topsoil Blend: Where insufficient topsoil is removed from the project site for later reuse, the
topsoil removed shall be stockpiled and blended with compost at the site to achieve the required
volume.

EXECUTION

Blasting:

1. Where explosives are used in rock excavation, the charges shall be so proportioned and placed

that they will not loosen the rock outside the excavation lines indicated, or as specified.
Contractor shall remove, at no additional cost, any material outside the authorized cross section
that may be shattered or loosened by blasting.

OR

Blasting is not required or permitted.

Conservation Of Topsoil: Topsoil shall be stripped to a depth of not less than 4 in. (100 mm); when
stored it shall be kept separate from other excavated materials, free of roots, stones, and other
undesirable materials. Where indicated, topsoil shall be removed without contamination with subsoil
and spread on areas already graded and prepared for topsoil, or when so specified, topsoil shall be
transported and deposited in stockpiles convenient to areas that are to receive application of the topsoil
later or at locations indicated or specified by the Owner. Topsoil blend shall be used on all
embankments when there is not enough topsoil available.

Excavation

1. Excavations specified shall be done on either a classified or unclassified basis as directed by the
Owner.

2. Contractor shall perform excavation of every type of material encountered by cutting accurately to

the cross sections to the lines, grades, and elevations indicated. Grading shall be in conformity
with the typical sections indicated and the tolerances specified in paragraph entitled, "Finishing."
3. Satisfactory excavated materials shall be transported to and placed in fill or embankment areas
within the limits of the work. Unsatisfactory materials encountered within the limits of the work
shall be excavated below grade and replaced with satisfactory materials as directed. Surplus
satisfactory excavated material not required for fill or embankment shall be disposed in areas
approved for surplus materials storage or designhated waste areas. Unsatisfactory excavated
material shall be disposed in designated waste or spoil areas. During construction, excavation
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and filling shall be performed in a manner and sequence that will provide proper drainage at all
times. Material required for fill or embankment in excess of that produced by excavation within
the grading limits shall be excavated from the borrow areas indicated or from other approved
areas selected by the Owner.

4. Excavation of Ditches, Gutters, and Channels: Care shall be taken not to excavate ditches and
gutters below grades shown. Excessive open-ditch or gutter excavation shall be backfilled with
suitable materials to grades indicated at no additional cost. Materials excavated shall be
disposed as indicated, except that in no case shall material be deposited less than 3 ft. (1 m) from
the edge of a ditch. Contractor shall maintain excavations free from debris until final acceptance
of the work.

5. Excavation for Drainage Structures
a. Dimensions and elevations of footings and foundation excavations indicated are only

approximate and may be changed if necessary to ensure adequate foundation support.
Trenches and foundation pits shall be of sufficient size to permit the placement and
removal of forms for the full length and width of structure footings and foundations. Rock
or other hard foundation material shall be cleaned of loose debris and cut to a firm surface,
either level, stepped, or serrated. Loose disintegrated rock and thin strata shall be
removed. When concrete or masonry is to be placed in an excavated area, special care
shall be taken not to disturb the bottom of the excavation. Excavation to the final grade
level shall not be made until just before concrete or masonry is to be placed.

b. Where pile foundations are to be used, the excavation of each pit shall be stopped at an
elevation 1 ft. (300 mm) above the base of the footing, as specified, before piles are driven.
After pile driving has been completed, loose and displaced material shall be removed and
excavation completed, leaving a smooth, solid, undisturbed surface to receive concrete or
masonry.

6. Protection or Removal of Utility Lines: Existing Utilities that are indicated to be retained, or the
locations of which have been ascertained from Owner utility drawings, as well as utility lines
encountered during excavation, shall be protected from damage during excavation and
backfilling. However, reliance on the information obtained from Owner drawings does not
absolve the Contractor of responsibility for damages, so careful hand methods shall be used to
verify the location of underground utilities. Damage shall be reported immediately and
satisfactorily repaired by the Contractor at no additional cost. The Contractor shall provide
sketches of existing conditions if there are variances, as well as any modifications, on "as-built"
drawings. When utility lines that are to be removed are encountered within the area of
operations, the Contractor shall give notice in ample time for the necessary measures to be taken
to prevent interruption of service.

Classification Of Excavation: Excavations specified shall be done on either a classified or unclassified
basis as provided for under the item designations of the Contract.

Utilization Of Excavation Materials: Unsatisfactory materials removed from excavations shall be
disposed in designated areas. Satisfactory material removed from excavations shall be used, insofar as
practicable, in the construction of fills, embankments, subgrades, shoulders, bedding; as backfill; and for
similar purposes. No satisfactory excavated material shall be wasted without specific written
authorization. Satisfactory material authorized to be wasted shall be disposed in designated areas
approved for surplus material storage or designated waste areas as directed. Coarse rock from
excavations shall be stockpiled and used for constructing slopes of embankments adjacent to streams,
for constructing slopes or sides and bottoms of channels, and for protecting against erosion. Hand
placing of coarse rock from excavations will not be required. Excavated material shall not be disposed
in a manner as to obstruct the flow of any stream, endanger a partly finished structure, impair the
efficiency or appearance of any structure, or be detrimental to the completed work in any way.

Selection Of Borrow Material: Borrow material shall be selected to meet the requirements and
conditions of the particular fill or embankment for which it is to be used. Borrow material shall be
obtained from the borrow areas indicated on the plans or from other approved sources, either private or
within the limits of the project site, selected by the Contractor. Unless otherwise provided in the
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contract, the Contractor shall obtain from the Owners the right to procure material, pay all royalties and
other charges involved, and bear all expense of developing the sources, including rights-of-way for
hauling. Borrow material from approved sources on Owner-controlled land may be obtained without
payment of royalties. Unless specifically provided, no borrow shall be obtained within the limits of the
project site without prior written approval. Necessary clearing, grubbing, and satisfactory drainage of
borrow pits and the disposal of debris shall be considered related operations to the borrow excavation
and shall be performed by the Contractor at no additional cost to the Owner.

G. Opening And Drainage Of Excavation And Borrow Pits: The Contractor shall give notice sufficiently in
advance of the opening of any excavation or borrow pit to permit elevations and measurements of the
undisturbed ground surface to be taken. Unless otherwise permitted, borrow pits and other excavation
areas shall be excavated in such manner as will afford adequate drainage. Overburden and other spoil
material shall be transported to designated spoil areas or otherwise disposed as directed. Borrow pits
shall be neatly trimmed and left in such shape as will facilitate accurate measurements after the
excavation is completed.

H. Grading Areas: When so provided and indicated, work under contract will be divided into grading areas,
within which satisfactory excavated material shall be placed in embankments, fills, and required
backfills. Contractor shall not haul satisfactory material excavated in one grading area to another
grading area, except when so directed in writing.

l. Preparation Of Ground Surface For Embankments

1. Ground surface on which fill is to be placed shall be stripped of live, dead, or decayed vegetation,
rubbish, debris, and other unsatisfactory material; shall be plowed, disked, or otherwise broken
up; pulverized; moistened or aerated as necessary; mixed; and compacted to at least 90 percent
maximum density for cohesive materials or 100 percent maximum density for cohesionless
materials.

2. Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, or other approved equipment. The prepared ground surface shall be scarified and
moistened or aerated just prior to placement of embankment materials to ensure adequate bond
between embankment material and the prepared ground surface.

J. Embankments
1. Earth Embankments
a. Earth embankments shall be constructed from satisfactory materials free of organic or

frozen material and rocks with maximum dimensions not greater than 3 in. (75 mm). The
material shall be placed in successive horizontal layers of loose material hot more than 6
in. (150 mm) in depth. Each layer shall be spread uniformly on a prepared surface, i.e., a
soil surface that has been moistened or aerated and scarified plowed, disked, or otherwise
broken up in such a manner that the fill will bond with the surface on which it is placed,
mixed, and compacted to at least 90 percent maximum density for borrow materials or 100
percent maximum density for excavated materials. Compaction requirements for the upper
portion of earth embankments forming subgrade for pavements shall be identical to those
requirements specified in paragraph entitled, "Subgrade Preparation.”

b. Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, or other approved equipment.
2. Rock Embankments
a. Rock embankments shall be constructed from material essentially classified as rock

excavation, placed in successive horizontal layers of loose material not more than 8 to 10
in. (200 to 250 mm) in depth. Pieces of rock larger than 8 to 10 in. (200 to 250 mm) in
greatest dimension shall not be used.

b. Each layer of material shall be spread uniformly and shall be completely saturated and
compacted to density as directed by the Owner.
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C. Each layer of material shall be spread uniformly and shall be completely saturated and
compacted until the interstices are filled with well-compacted materials and the entire layer
is a dense, compacted mass.

d. Each successive layer of material shall adequately bond to the material on which it is
placed.
e. Compaction shall be accomplished with vibratory compactors with a minimum static weight

of 20,000 Ibs. (90 kN), heavy rubber-tired rollers weighing not less than 25,000 Ibs. (110
kN) or steel-wheeled rollers with a loaded weight of not less than 4,000 Ib/ft (58,400 N/m)
of drum length.

f. Rock shall not be used above a point 6 in. (150 mm) below the surface of an embankment
that is to be paved.

Subgrade Preparation
1. Construction
a. Subgrade shall be shaped to line, grade, and cross section and compacted as specified.
This operation shall include plowing, disking, and any moistening or aerating required to
obtain proper compaction. Soft or otherwise unsatisfactory material shall be removed and
replaced with satisfactory excavated material or other approved material as directed. Rock
encountered in the cut sections shall be excavated to a depth of 6 in. (150 mm) below
finished grade for the subgrade. Low areas resulting from removal of unsatisfactory
material or excavation of rock shall be brought up to required grade with satisfactory
materials, and the entire subgrade shall be shaped to line, grade, and cross section and
compacted as specified.
b. After rolling, the surface of the subgrade for roadways and/or airfields shall indicate a
deviation not greater than 3/8 in. (10 mm) when tested with a 10-ft (3.0 m) straightedge
applied both parallel with, and at right angles to, the centerline of the area.

C. Elevation of the finished subgrade shall vary not more than 1/4-in. (6 mm) from the
established grade and approved cross section.
2. Compaction: Compaction for pavements and shoulders shall be accomplished with approved

equipment until the layer is compacted to the full depth to at least 95 percent maximum density.

Shoulder Construction: Shoulders shall be constructed of satisfactory excavated or borrow materials or
as otherwise indicated on the plans. Shoulders shall be constructed as soon as possible after adjacent
paving is complete, but in the case of rigid pavements, shoulders shall not be constructed until
permission has been obtained. The entire shoulder area shall be compacted to at least the percentage
of maximum density as specified for specific ranges of depth below the surface of the shoulder.
Compaction shall be accomplished with approved equipment. Shoulder construction shall be done in
proper sequence in such a manner that adjacent ditches will be drained effectively and no damage of
any kind is done to the adjacent, completed pavement. The completed shoulders shall be true to
alignment and grade and shaped to drain in conformity with the cross section indicated.

Finishing: Surface of excavations, embankments, and subgrades shall be finished to a reasonably
smooth and compact surface substantially in accordance with the lines, grades, and cross sections or
elevations indicated. Degree of finish for graded areas shall be within 1/10 ft (30 mm) of the grades and
elevations indicated, except that the degree of finish for subgrades shall be as specified. Gutters and
ditches shall be finished as indicated. Surface of areas to be turfed shall be finished to a smoothness
suitable for the application of turfing materials.

Subgrade And Embankment Protection: During construction, embankments and excavations shall be
kept shaped and drained. Ditches and drains along subgrade shall be maintained in such a manner as
to drain effectively at all times. Finished subgrade shall not be disturbed by traffic or other operations
and shall be protected and maintained by the Contractor in a satisfactory condition until ballast,
subbase, base, or pavement is placed. Storage or stockpiling materials on finished subgrade will not be
permitted. Subbase, base course, ballast, or pavement shall not be laid until the subgrade has been
checked and approved, and in no case shall subbase, base, surfacing, pavement, or ballast be placed
on a muddy, spongy, or frozen subgrade.
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SECTION 02210 - EXCAVATION SUPPORT AND PROTECTION

1.1 GENERAL
A. Description Of Work

1. This specification covers the furnishing and installation of materials for excavation support and
protection. Products shall be as follows or as directed by the Owner. Installation procedures
shall be in accordance with the product manufacturer's recommendations. Demolition and
removal of materials shall be as required to support the work.

B. Performance Requirements

1. Design, as directed, furnish, install, monitor, and maintain excavation support and protection
system capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure
and superimposed and construction loads.

a. Delegated Design: Design excavation support and protection system, including
comprehensive engineering analysis by a qualified professional engineer, using
performance requirements and design criteria indicated.

b. Prevent surface water from entering excavations by grading, dikes, or other means.

C. Install excavation support and protection systems without damaging existing buildings,
structures, and site improvements adjacent to excavation.

d. Monitor vibrations, settlements, and movements.

C. Submittals

1. Shop Drawings: For excavation support and protection system.

2. Delegated-Design Submittal: For excavation support and protection system indicated to comply
with performance requirements and design criteria, including analysis data signed and sealed by
the qualified professional engineer responsible for their preparation.

D. Quality Assurance
1. Preinstallation Conference: Conduct conference at Project site.
E. Project Conditions

1. Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide
temporary utility according to requirements indicated:

a. Notify the Owner no fewer than two days in advance of proposed interruption of utility.

b. Do not proceed with interruption of utility without the Owner’s written permission.

2. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points to
act as benchmarks. Clearly identify benchmarks and record existing elevations.

a. During installation of excavation support and protection systems, regularly resurvey
benchmarks, maintaining an accurate log of surveyed elevations and positions for
comparison with original elevations and positions. Promptly notify the Owner if changes in
elevations or positions occur or if cracks, sags, or other damage is evident in adjacent
construction.

1.2 PRODUCTS
A. Materials

1. General: Provide materials that are either new or in serviceable condition.

2. Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

3. Steel Sheet Piling: ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with
continuous interlocks.
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a. Corners:  Site-fabricated mechanical interlock OR Roll-formed corner shape with
continuous interlock, as directed.

4, Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength required
for application, OR 3 inches (75 mm) OR 4 inches (100 mm), as directed.

5. Shotcrete: Comply with Division 03 Section "Shotcrete” for shotcrete materials and mixes,
reinforcement, and shotcrete application.

6. Cast-in-Place Concrete: ACI 301, of compressive strength required for application.

7. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

8. Tiebacks: Steel bars, ASTM A 722/A 722M.

9. Tiebacks: Steel strand, ASTM A 416/A 416M.

EXECUTION

Preparation

1. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards that could develop
during excavation support and protection system operations.

a. Shore, support, and protect utilities encountered.

2. Install excavation support and protection systems to ensure minimum interference with roads,
streets, walks, and other adjacent occupied and used facilities.

a. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction. Provide alternate routes around
closed or obstructed traffic ways if required by authorities having jurisdiction.

3. Locate excavation support and protection systems clear of permanent construction so that
forming and finishing of concrete surfaces are not impeded.

4, Monitor excavation support and protection systems daily during excavation progress and for as
long as excavation remains open. Promptly correct bulges, breakage, or other evidence of
movement to ensure that excavation support and protection systems remain stable.

5. Promptly repair damages to adjacent facilities caused by installing excavation support and

protection systems.

Soldier Piles And Lagging

1. Install steel soldier piles before starting excavation. Extend soldier piles below excavation grade
level to depths adequate to prevent lateral movement. Space soldier piles at regular intervals not
to exceed allowable flexural strength of wood lagging. Accurately align exposed faces of flanges
to vary not more than 2 inches (50 mm) from a horizontal line and not more than 1:120 out of
vertical alignment.

2. Install wood lagging within flanges of soldier piles as excavation proceeds. Trim excavation as
required to install lagging. Fill voids behind lagging with soil, and compact.

3. Install wales horizontally at locations indicated on Drawings and secure to soldier piles.

Sheet Piling

1. Before starting excavation, install one-piece sheet piling lengths and tightly interlock to form a
continuous barrier. Accurately place the piling, using templates and guide frames unless
otherwise recommended in writing by the sheet piling manufacturer. Limit vertical offset of
adjacent sheet piling to 60 inches (1500 mm). Accurately align exposed faces of sheet piling to
vary not more than 2 inches (50 mm) from a horizontal line and not more than 1:120 out of
vertical alignment. Cut tops of sheet piling to uniform elevation at top of excavation.

Tiebacks

1. Tiebacks: Dirill, install, grout, and tension tiebacks. Test load-carrying capacity of each tieback
and replace and retest deficient tiebacks.

a. Test loading shall be observed by a qualified professional engineer responsible for design

of excavation support and protection system.
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b. Maintain tiebacks in place until permanent construction is able to withstand lateral soil and
hydrostatic pressures.

E. Bracing
1. Bracing: Locate bracing to clear columns, floor framing construction, and other permanent work.
If necessary to move brace, install new bracing before removing original brace.
a. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by the Owner.
b. Install internal bracing, if required, to prevent spreading or distortion of braced frames.
C. Maintain bracing until structural elements are supported by other bracing or until
permanent construction is able to withstand lateral earth and hydrostatic pressures.
F. Removal And Repairs
1. Remove excavation support and protection systems when construction has progressed

sufficiently to support excavation and bear soil and hydrostatic pressures. Remove in stages to
avoid disturbing underlying soils or damaging structures, pavements, facilities, and utilities.

a. Remove excavation support and protection systems to a minimum depth of 48 inches
(2200 mm) below overlaying construction and abandon remainder.
b. Fill voids immediately with approved backfill compacted to density specified in Division 02
Section "Earthwork".
C. Repair or replace, as approved by the Owner, adjacent work damaged or displaced by
removing excavation support and protection systems.
2. Leave excavation support and protection systems permanently in place.

END OF SECTION 02210

May 2010 Excavation Support And Protection
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SECTION 02212 - LEVEE CLOSURE

1.1 GENERAL
A. Description Of Work
1. This specification covers the furnishing of labor and materials for providing levee closures.
1.2 PRODUCTS - (Not Used)
1.3 EXECUTION
A. If there is deemed, by the Owner, to be considerable risk of flooding involved with removing drainage
structures and gates in the existing Levee System, the Contractor shall perform the work of this contract
as follows:
1. Only one drainage structure/flap gate will be allowed to be disrupted at one time. All proposed
work at each drainage structure shall be completed before proceeding to the next structure.
2. The Contractor shall have all materials required for each structure installation secured on site,
before beginning construction on that structure.
3. The Contractor shall have all necessary materials on site to temporarily plug existing and/or
proposed piping through the levee.
4. Weather and river flow conditions shall be monitored at all times by the Contractor while each

drainage structure is open to flow. The Contractor shall construct an adequate closure in a timely
fashion to plug the drainage structure preventing flow through the levee.

END OF SECTION 02212

May 2010 Levee Closure
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SECTION 02213 - SUBDRAINAGE

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for subdrainage. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

B. Summary
1. This Section includes subdrainage systems for the following:
a. Foundations.
b. Underslab areas.
C. Plaza decks.
d. Retaining walls.
e. Landscaped areas.

C. Definitions

ABS: Acrylonitrile-butadiene-styrene plastic.

HDPE: High-density polyethylene plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

PS: Polystyrene plastic.

PVC: Polyvinyl chloride plastic.

Subdrainage: Drainage system that collects and removes subsurface or seepage water.

NogakrwbdE

D. Submittals
1. Product Data: For each type of drainage panel indicated.

1.2 PRODUCTS

A. Piping Materials
1. Refer to the "Piping Applications" Article in Part 1.3 for applications of pipe, fitting, and joining
materials.

B. Perforated-Wall Pipes And Fittings
1. Perforated PE Pipe and Fittings:
a. NPS 6 (DN 150) and Smaller: ASTM F 405 or AASHTO M 252, Type CP; corrugated, for
coupled joints.
b. NPS 8 (DN 200) and Larger: ASTM F 667; AASHTO M 252, Type CP; or AASHTO M 294,
Type CP; corrugated; for coupled joints.
C. Couplings: Manufacturer's standard, band type.
2. Perforated PVC Sewer Pipe and Fittings: ASTM D 2729, bell-and-spigot ends, for loose joints.
3. Perforated Clay Pipe and Fittings: ASTM C 700, Standard- and Extra-Strength classes,
unglazed, socket-and-spigot ends, for gasketed joints.
a. Gaskets: ASTM C 425, rubber.
4. Perforated Concrete Pipe and Fittings: ASTM C 444 (ASTM C 444M), Type 1, and applicable
requirements in ASTM C 14 (ASTM C 14M), Class 2, socket-and-spigot ends for gasketed joints.
a. Gaskets: ASTM C 443 (ASTM C 443M), rubber.

C. Solid-Wall Pipes And Fittings
1. ABS Sewer Pipe and Fittings: ASTM D 2751.

May 2010 Subdrainage
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a. Solvent Cement: ASTM D 2235.

b. Gaskets: ASTM F 477, elastomeric seal.

Cast-Iron Soil Pipe and Fittings: ASTM A 74, Service and Extra-Heavy classes, hub-and-spigot
ends, gray, for gasketed joints.

a. Gaskets: ASTM C 564, rubber, of thickness matching class of pipe.

PE Drainage Tubing and Fittings: AASHTO M 252, Type S, corrugated, with smooth waterway,
for coupled joints.

a. Couplings: AASHTO M 252, corrugated, band type, matching tubing and fittings.

PE Pipe and Fittings: AASHTO M 294, Type S, corrugated, with smooth waterway, for coupled
joints.

a. Couplings: AASHTO M 294, corrugated, band type, matching tubing and fittings.

PVC Sewer Pipe and Fittings: ASTM D 3034, SDR 35, bell-and-spigot ends, for gasketed joints.
a. Gaskets: ASTM F 477, elastomeric seal.

D. Special Pipe Couplings

1. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining
underground nonpressure piping. Include ends of same sizes as piping to be joined and
corrosion-resistant metal tension band and tightening mechanism on each end.

a. Sleeve Materials:

1) For Concrete Pipes: ASTM C 443 (ASTM C 443M), rubber.

2) For Cast-Iron Soil Pipes: ASTM C 564, rubber.

3) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

4) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

b. Unshielded Flexible Couplings: Elastomeric sleeve with stainless-steel shear ring and
corrosion-resistant metal tension band and tightening mechanism on each end.

C. Shielded Flexible Couplings: ASTM C 1460, elastomeric or rubber sleeve with full-length,
corrosion-resistant outer shield and corrosion-resistant metal tension band and tightening
mechanism on each end.

E. Cleanouts

1. Cast-lron Cleanouts: ASME A112.36.2M; with round-flanged, cast-iron housing; and secured,
scoriated, Medium-Duty Loading class, cast-iron cover. Include cast-iron ferrule and
countersunk, brass cleanout plug.

2. Copper-Alloy Cleanouts: ASME A112.36.2M; with round-flanged, cast-iron housing with clamping
device; and scoriated, Light-Duty OR Medium-Duty, as directed, Loading class, copper-alloy
cover. Include countersunk, brass cleanout plug.

3. PVC Cleanouts: ASTM D 3034, PVC cleanout threaded plug and threaded pipe hub.

F. Drainage Conduits

1. Molded-Sheet Drainage Conduits: Prefabricated geocomposite with cuspated, molded-plastic
drainage core wrapped in geotextile filter fabric.

a. Nominal Size: 12 inches (305 mm) high by approximately 1 inch (25 mm) thick.

1) Minimum In-Plane Flow: 30 gpm (114 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.

b. Nominal Size: 18 inches (457 mm) high by approximately 1 inch (25 mm) thick.

1) Minimum In-Plane Flow: 45 gpm (170 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.

C. Filter Fabric: PP geotextile.

d. Fittings: HDPE with combination NPS 4 and NPS 6 (DN 100 and DN 150) outlet
connection.

2. Multipipe Drainage Conduits: Prefabricated geocomposite with interconnected, corrugated,
perforated-pipe core molded from HDPE complying with ASTM D 1248 and wrapped in geotextile
filter fabric.

a. Nominal Size: 6 inches (152 mm) high by approximately 1-1/4 inches (31 mm) thick.

Subdrainage May 2010
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1) Minimum In-Plane Flow: 15 gpm (57 L/min.) at hydraulic gradient of 1.0 when tested
according to ASTM D 4716.
b. Nominal Size: 12 inches (305 mm) high by approximately 1-1/4 inches (31 mm) thick.
1) Minimum In-Plane Flow: 30 gpm (114 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.
C. Nominal Size: 18 inches (457 mm) high by approximately 1-1/4 inches (31 mm) thick.
1) Minimum In-Plane Flow: 45 gpm (170 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.

d. Filter Fabric: Nonwoven, needle-punched geotextile.
e. Fittings: HDPE with combination NPS 4 and NPS 6 (DN 100 and DN 150) outlet
connection.

f. Couplings: HDPE.
Single-Pipe Drainage Conduits: Prefabricated geocomposite with perforated corrugated core
molded from HDPE complying with ASTM D 3350 and wrapped in geotextile filter fabric.
a. Nominal Size: 12 inches (305 mm) high by approximately 1 inch (25 mm) thick.
1) Minimum In-Plane Flow: 30 gpm (114 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.
b. Nominal Size: 18 inches (457 mm) high by approximately 1 inch (25 mm) thick.
1) Minimum In-Plane Flow: 45 gpm (170 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.

C. Filter Fabric: Nonwoven, PP geotextile.
d. Fittings: HDPE with combination NPS 4 and NPS 6 (DN 100 and DN 150) outlet
connection.

e. Couplings: Corrugated HDPE band.

Mesh Fabric Drainage Conduits: Prefabricated geocomposite with plastic-filament drainage core

wrapped in geotextile filter fabric. Include fittings for bends and connection to drainage piping.

a. Nominal Size: 6 inches (2-mm) high by approximately 0.9 inch (23 mm) thick.

1) Minimum In-Plane Flow: 2.4 gpm (9.1 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.

b. Filter Fabric: Nonwoven geotextile made of PP or polyester fibers or combination of both.
Flow rates range from 120 to 200 gpm/sq. ft. (81 to 136 L/s per sg. m) when tested
according to ASTM D 4491.

Ring Fabric Drainage Conduits: Drainage conduit with HDPE-rings-in-grid-pattern drainage core,

for field-applied geotextile filter fabric. Include fittings for bends and connection to drainage

piping.

a. Nominal Size: 0.5 m high by 1 inch (25 mm) thick.

1) Minimum In-Plane Flow: 82 gpm (310 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.

b. Nominal Size: 1 m high by 1 inch (25 mm) thick.

1) Minimum In-Plane Flow: 164 gpm (621 L/min.) at hydraulic gradient of 1.0 when
tested according to ASTM D 4716.
C. Filter Fabric: Specified in Part 1.2 "Geotextile Filter Fabrics" Article.

G. Drainage Panels
Molded-Sheet Drainage Panels: Prefabricated geocomposite, 36 to 60 inches (915 to 1525 mm)
wide with drainage core faced with geotextile filter fabric.
a. Drainage Core: Three-dimensional, nhonbiodegradable, molded PP or PS.

1) Minimum Compressive Strength: 10,000 Ibf/sq. ft. (479 kPa) OR 15,000 Ibf/sq. ft.
(718 kPa) OR 18,000 Ibf/sqg. ft. (862 kPa) OR 21,000 Ibf/sq. ft. (1005 kPa), as
directed, when tested according to ASTM D 1621.

2) Minimum In-Plane Flow Rate: 2.8 gpm/ft. (35 L/min. per m) OR 7 gpm/ft. (87 L/min.
per m) OR 15 gpm/ft. (188 L/min. per m), as directed, of unit width at hydraulic
gradient of 1.0 and compressive stress of 25 psig (172 kPa) when tested according
to ASTM D 4716.

May 2010 Subdrainage
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b. Filter Fabric: Nonwoven needle-punched geotextile, manufactured for subsurface
drainage, made from polyolefins or polyesters; with elongation greater than 50 percent;
complying with the following properties determined according to AASHTO M 288:

1) Survivability: Class 1 OR 2 OR 3, as directed.

2) Apparent Opening Size: No.40 (0.425-mm) OR No. 60 (0.25-mm) OR No. 70
(0.212-mm), as directed, sieve, maximum.

3) Permittivity: 0.5 OR 0.2 OR 0.1, as directed, per second, minimum.

C. Filter Fabric: Woven geotextile fabric, manufactured for subsurface drainage, made from
polyolefins or polyesters; with elongation less than 50 percent; complying with the following
properties determined according to AASHTO M 288:

1) Survivability: Class 1 OR 2 OR 3, as directed.

2) Apparent Opening Size: No.40 (0.425-mm) OR No. 60 (0.25-mm) OR No. 70
(0.212-mm) OR No. 30 (0.6-mm), as directed, sieve, maximum.

3) Permittivity: 0.5 OR 0.2 OR 0.1 OR 0.02, as directed, per second, minimum.

2. Mesh Fabric Drainage Panels: Prefabricated geocomposite with drainage core faced with

geotextile filter fabric.
a. Drainage Core: Open-construction, resilient, approximately 0.4-inch- (10.2-mm-) thick,
plastic-filament mesh.
1) Minimum In-Plane Flow Rate: 2.4 gpm/ft. (30 L/min. per m) of unit width at hydraulic
gradient of 1.0 and normal pressure of 25 psig (172 kPa) when tested according to
ASTM D 4716.
b. Filter Fabric: Nonwoven geotextile of PP or polyester fibers or combination of both. Flow
rates range from 120 to 200 gpm/sq. ft. (81 to 136 L/s per sq. m) when tested according to
ASTM D 4491.

3. Net Fabric Drainage Panels: Prefabricated geocomposite with drainage core faced with

geotextile filter fabric.
a. Drainage Core: 3-dimensional, PE nonwoven-strand geonet, approximately 0.25-inch- (6-
mm-) thick.
1) Minimum In-Plane Flow Rate: 2.4 gpm/ft. (30 L/min. per m) OR 5 gpm/ft. (62 L/min.
per m), as directed, of unit width at hydraulic gradient of 1.0 and normal pressure of
25 psig (172 kPa) when tested according to ASTM D 4716.
b. Filter Fabric: Nonwoven geotextile of PP or polyester fibers or combination of both. Flow
rates range from 120 to 200 gpm/sq. ft. (81 to 136 L/s per sq. m) when tested according to
ASTM D 4491.
4, Ring Fabric Drainage Panels: Drainage-core panel for field application of geotextile filter fabric.
a. Drainage Core: 3-dimensional, HDPE rings in grid pattern, approximately 0.1 inch (25 mm)
thick.
1) Minimum In-Plane Flow Rate: 50 gpm/ft. (625 L/min. per m) of unit width at
hydraulic gradient of 1.0 and normal pressure of 25 psig (172 kPa) when tested
according to ASTM D 4716.

5. Fabric-Covered Insulated Drainage Panels: Extruded PS board insulation complying with
ASTM C 578; fabricated with shiplap OR tongue-and-groove, as directed, edges and with one
side having grooved drainage channels; unfaced OR ;faced with geotextile filter fabric, as
directed.

a. Type IV, 1.6-Ib/cu. ft. (26-kg/cu. m) minimum density and 25-psig (172-kPa) minimum
compressive strength.

b. Type VI, 1.8-Ib/cu. ft. (29-kg/cu. m) minimum density and 40-psig (276-kPa) minimum
compressive strength.

C. Minimum In-Plane Flow Rate: 9 gpm/ft. (112 L/min. per m) of unit width when tested
according to ASTM D 4716.

d. Filter Fabric: Nonwoven geotextile of PP or polyester fibers or combination of both. Flow
rates range from 120 to 200 gpm/sq. ft. (81 to 136 L/s per sq. m) when tested according to
ASTM D 4491.

6. Noncovered Insulated Drainage Panels: Extruded PS board insulation complying with
ASTM C 578; fabricated with rabbeted edges and with one side having ribbed drainage channels.

Subdrainage May 2010
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a. Type VI, 1.8-Ib/cu. ft. (29-kg/cu. m) minimum density and 40-psig (276-kPa) minimum
compressive strength.

b. Type VII, 2.2-Ib/cu. ft. (35-kg/cu. m) minimum density and 60-psig (414-kPa) minimum
compressive strength.

C. Minimum In-Plane Flow Rate: 9 gpm/ft. (112 L/min. per m) of unit width when tested
according to ASTM D 4716.
7. Expanded PS Insulated Drainage Panels: PS bead board insulation; panels are 4 inches (102

mm) thick by 48 inches (1220 mm) wide and faced with geotextile filter fabric.
a. Density: 2 Ib/cu. ft. (32 kg/cu. m).
b. Compressive Strength: 800 Ibf/sq. ft. (38 kPa).

C. Minimum In-Plane Flow Rate: 3 gpm/ft. (37 L/min. per m) of unit width when tested
according to ASTM D 4716.

d. Filter Fabric: Nonwoven geotextile of PP or polyester fibers or combination of both. Flow
rates range from 120 to 200 gpm/sq. ft. (81 to 136 L/s per sg. m) when tested according to
ASTM D 4491.

Soil Materials
1. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in Division
02 Section "Earthwork™.

Roofing Felts
1. ASTM D 226, Type |, asphalt OR ASTM D 227, coal-tar, as directed,-saturated roofing felt.
a. Film Backing: Polymeric film bonded to drainage core surface.

Geotextile Filter Fabrics
1. Description: Fabric of PP or polyester fibers or combination of both, with flow rate range from 110
to 330 gpm/sq. ft. (4480 to 13 440 L/min. per sq. m) when tested according to ASTM D 4491.
a. Structure Type: Nonwoven, needle-punched continuous filament OR woven, monofilament
or multiflament, as directed.
b. Style(s): Flat OR sock, as directed.

EXECUTION

Earthwork
1. Excavating, trenching, and backfilling are specified in Division 02 Section "Earthwork".

Piping Applications

1 Underground Subdrainage Piping:
a. Perforated PE pipe and fittings, couplings, and coupled joints.
b. Perforated PVC sewer pipe and fittings for loose, bell-and-spigot joints.

C. Perforated clay pipe and fittings, Standard-Strength OR Extra-Strength, as directed, class;
gaskets; and gasketed joints.
2. Underslab Subdrainage Piping:

a. Perforated PE pipe and fittings, couplings, and coupled joints.

b. Perforated PVC sewer pipe and fittings and loose, bell-and-spigot joints.

C. Perforated clay pipe and fittings, Extra-Strength class; gaskets; and gasketed joints.

d. Perforated concrete pipe and fittings, gaskets, and gasketed joints.

3. Header Piping:

a. ABS pipe and fittings, gaskets, and gasketed OR and solvent-cemented, as directed,
joints.

b. Cast-iron soil pipe and fittings, Extra-Heavy OR Service, as directed, class; gaskets; and
gasketed joints.

C. PE drainage tubing and fittings, couplings, and coupled joints.

d. PVC sewer pipe and fittings, couplings, and coupled joints.

Subdrainage
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C. Cleanout Applications

1. In Underground Subdrainage Piping:

a. At Grade in Earth: Cast-iron OR PVC, as directed, cleanouts.

b. At Grade in Paved Areas: Cast-iron cleanouts.

2. In Underslab Subdrainage Piping:

a. In Equipment Rooms and Unfinished Areas: Cast-iron cleanouts.

b. In Finished Areas: Copper-alloy cleanouts.

D. Foundation Drainage Installation

1. Place impervious fill material on subgrade adjacent to bottom of footing after concrete footing
forms have been removed. Place and compact impervious fill to dimensions indicated, but not
less than 6 inches (150 mm) deep and 12 inches (300 mm) wide.

2. Place impervious fill on subgrade adjacent to bottom of footing and compact to dimensions
indicated, but not less than 6 inches (150 mm) deep and 12 inches (300 mm) wide after concrete
footing forms have been removed.

3. Lay flat-style geotextile filter fabric in trench and overlap trench sides.

4, Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric, to
compacted depth of not less than 4 inches (100 mm).

5. Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock sections
with adhesive or tape.

6. Install drainage piping as indicated in Article 1.3 "Piping Installation" for foundation subdrainage.

7. Add drainage course to width of at least 6 inches (150 mm) on side away from wall and to top of
pipe to perform tests.

8. After satisfactory testing, cover drainage piping to width of at least 6 inches (150 mm) on side
away from footing and above top of pipe to within 12 inches (300 mm) of finish grade.

9. Install drainage course and wrap top of drainage course with flat-style geotextile filter fabric.

10. Place layer of flat-style geotextile filter fabric OR roofing felt, as directed, over top of drainage
course, overlapping edges at least 4 inches (100 mm).

11. Install vertical drainage panels as follows:

a. Coordinate placement with other drainage materials.

b. Lay perforated drainage pipe at base of footing. Install as indicated in Article 1.3 "Piping
Installation." Do not install aggregate.

C. Separate 4 inches (100 mm) of fabric at beginning of roll and cut away 4 inches (100 mm)
of core. Wrap fabric around end of remaining core.

d. Wrap bottom of panel around drainage pipe.

e. Attach panel to wall at horizontal mark and at beginning of pipe. Place core side of panel
against wall. Use concrete nails with washers through product cylinders to attach panel to
wall. Place nails from 2 to 6 inches (50 to 150 mm) below top of panel, approximately 48
inches (1200 mm) apart. Construction adhesives, metal stick pins, or double-sided tape
may be used instead of nails. Do not penetrate waterproofing. Before using adhesives,
discuss with waterproofing manufacturer.

f. If additional panels are required on same row, cut away 4 inches (100 mm) of installed
panel core, install new panel against installed panel, and overlap new panel with installed
panel fabric.

g. If additional rows of panels are required, overlap lower panel with 4 inches (100 mm) of
fabric.

h. Cut panel as necessary to keep top 12 inches (300 mm) below finish grade.

i. For inside corners, bend panel. For outside corners, cut core to provide 3 inches (75 mm)
for overlap.

12. Do not use drainage panels as protection for waterproof membrane unless approved by factory-
authorized service representative of waterproofing membrane manufacturer. Submit approval if
so used.

13. Place initial backfill material over compacted drainage course. Place material in loose-depth
layers not exceeding 6 inches (150 mm). Thoroughly compact each layer. Final backfill to finish
elevations and slope away from building.

Subdrainage May 2010
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E. Underslab Drainage Installation

1.

Excavate for underslab drainage system after subgrade material has been compacted but before
drainage course has been placed. Include horizontal distance of at least 6 inches (150 mm)
between drainage pipe and trench walls. Grade bottom of trench excavations to required slope,
and compact to firm, solid bed for drainage system.

2. Lay flat-style geotextile filter fabric in trench and overlap trench sides.
3. Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric, to
compacted depth of not less than 4 inches (100 mm).
4. Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock sections
with adhesive or tape.
5. Install drainage piping as indicated in Part1.3 "Piping Installation" Article for underslab
subdrainage.
6. Add drainage course to width of at least 6 inches (150 mm) on side away from wall and to top of
pipe to perform tests.
7. After satisfactory testing, cover drainage piping with drainage course to elevation of bottom of
slab, and compact and wrap top of drainage course with flat-style geotextile filter fabric.
8. Install horizontal drainage panels as follows:
a. Coordinate placement with other drainage materials.
b. Lay perforated drainage pipe at inside edge of footings.
C. Place drainage panel over drainage pipe with core side up. Peel back fabric and wrap
fabric around pipe. Locate top of core at bottom elevation of floor slab.
d. Butt additional panels against other installed panels. If panels have plastic flanges, overlap
installed panel with flange.
F. Plaza Deck Drainage Installation
1. Horizontal Drainage Panel: Install between slab and floor cover. Place core on structural floor.
Install panels to fit tightly around floor drains of building's storm drainage system. Provide
stormwater access into floor drain.
a. Install drainage piping as indicated in Article 1.3 "Piping Installation" for plaza deck
subdrainage.
2. See Division 02 Section "Unit Pavers".
G. Retaining-Wall Drainage Installation
1. Lay flat-style geotextile filter fabric in trench and overlap trench sides.
2. Place supporting layer of drainage course over compacted subgrade to compacted depth of not
less than 4 inches (100 mm).
3. Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock sections
with adhesive or tape.
4, Install drainage piping as indicated in Article 1.3 "Piping Installation" for retaining-wall
subdrainage.
5. Add drainage course to width of at least 6 inches (150 mm) on side away from wall and to top of
pipe to perform tests.
6. After satisfactory testing, cover drainage piping to width of at least 6 inches (150 mm) on side
away from footing and above top of pipe to within 12 inches (300 mm) of finish grade.
7. Place drainage course in layers not exceeding 3 inches (75 mm) in loose depth; compact each
layer placed and wrap top of drainage course with flat-style geotextile filter fabric.
8. Place layer of flat-style geotextile filter fabric OR roofing felt, as directed, over top of drainage
course, overlapping edges at least 4 inches (100 mm).
9. Install vertical drainage panels as follows:

May 2010

a. Coordinate placement with other drainage materials.

b. Lay perforated drainage pipe at base of footing as described elsewhere in this
Specification. Do not install aggregate.

C. If weep holes are used instead of drainage pipe, cut 1/2-inch- (13-mm-) diameter holes on
core side at weep-hole locations. Do not cut fabric.

d. Mark horizontal calk line on wall at a point 6 inches (150 mm) less than panel width above

footing bottom. Before marking wall, subtract footing width.

Subdrainage
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10.

e. Separate 4 inches (100 mm) of fabric at beginning of roll and cut away 4 inches (100 mm)
of core. Wrap fabric around end of remaining core.

f. Wrap bottom of panel around drainage pipe.

g. Attach panel to wall at horizontal mark and at beginning of wall corner. Place core side of

panel against wall. Use concrete nails with washers through product. Place nails from 2 to
6 inches (50 to 150 mm) below top of panel, approximately 48 inches (1200 mm)
apart. Construction adhesives, metal stick pins, or double-sided tape may be used instead
of nails. Do not penetrate waterproofing. Before using adhesives, discuss with
waterproofing manufacturer.

h. If another panel is required on same row, cut away 4 inches (100 mm) of installed panel
core and wrap fabric over new panel.

i. If additional rows of panel are required, overlap lower panel with 4 inches (100 mm) of

fabric.

j- Cut panel as necessary to keep top 12 inches (300 mm) below finish grade.

K. For inside corners, bend panel. For outside corners, cut core to provide 3 inches (75 mm)
for overlap.

l. Do not use drainage panels as protection for waterproof membrane unless approved by
factory-authorized service representative of waterproofing membrane manufacturer.
Submit approval if so used.

Fill to Grade: Place satisfactory soil fill material over compacted drainage course . Place

material in loose-depth layers not exceeding 6 inches (150 mm). Thoroughly compact each layer.

Fill to finish grade.

H. Landscaping Drainage Installation

1.

2.
3.

©No O

©

Provide trench width to allow installation of drainage conduit. Grade bottom of trench excavations
to required slope, and compact to firm, solid bed for drainage system.

Lay flat-style geotextile filter fabric in trench and overlap trench sides.

Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric, to
compacted depth of not less than 4 inches (100 mm).

Install drainage conduits as indicated in Article 1.3 "Piping Installation" for landscaping
subdrainage with horizontal distance of at least 6 inches (150 mm) between conduit and trench
walls. Wrap drainage conduits without integral geotextile filter fabric with flat-style geotextile filter
fabric before installation. Connect fabric sections with adhesive or tape.

Add drainage course to top of drainage conduits.

After satisfactory testing, cover drainage conduit to within 12 inches (300 mm) of finish grade.
Install drainage course and wrap top of drainage course with flat-style geotextile filter fabric.

Place layer of flat-style geotextile filter fabric OR roofing felt, as directed, over top of drainage
course, overlapping edges at least 4 inches (100 mm).

Fill to Grade: Place satisfactory soil fill material over drainage course. Place material in loose-
depth layers not exceeding 6 inches (150 mm). Thoroughly compact each layer. Fill to finish
grade.

l. Piping Installation

1. Install piping beginning at low points of system, true to grades and alignment indicated, with
unbroken continuity of invert. Bed piping with full bearing in filtering material. Install gaskets,
seals, sleeves, and couplings according to manufacturer's written instructions and other
requirements indicated.

a. Foundation Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 0.5 percent and with a minimum cover of 36 inches (915 mm), unless otherwise
indicated.

b. Underslab Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 0.5 percent.

C. Plaza Deck Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 1.0 percent.

Subdrainage May 2010
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d. Retaining-Wall Subdrainage: When water discharges at end of wall into stormwater piping
system, install piping pitched down in direction of flow, at a minimum slope of 0.5 percent
and with a minimum cover of 36 inches (915 mm), unless otherwise indicated. However,
when water discharges through wall weep holes, pipe may be installed with a minimum
slope of zero percent.

e. Landscaping Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 0.5 percent and with a minimum cover of 36 inches (915 mm), unless otherwise
indicated.

f. Lay perforated pipe with perforations down.

g. Excavate recesses in trench bottom for bell ends of pipe. Lay pipe with bells facing

upslope and with spigot end entered fully into adjacent bell.

2. Use increasers, reducers, and couplings made for different sizes or materials of pipes and fittings
being connected. Reduction of pipe size in direction of flow is prohibited.

3. Install ABS piping according to ASTM D 2321.

4, Install PE piping according to ASTM D 2321.

5. Install PVC piping according to ASTM D 2321.

6. Install clay piping according to ASTM C 12 and NCPI's "Clay Pipe Engineering Manual."

7. Install concrete piping according to ACPA's "Concrete Pipe Handbook."

J. Pipe Joint Construction

1. Cast-Iron Soil Pipe and Fittings: Hub and spigot, with rubber compression gaskets according to
CISPI's "Cast Iron Soil Pipe and Fittings Handbook." Use gaskets that match class of pipe and
fittings.

2. Join ABS pipe and fittings according to ASTM D 2751.

3. Join PE pipe, tubing, and fittings with couplings for soil-tight joints according to AASHTO's
"Standard Specifications for Highway Bridges," Division Il, Section 26.4.2.4, "Joint Properties."

4, Join perforated, PE pipe and fittings with couplings for soil-tight joints according to AASHTO's
"Standard Specifications for Highway Bridges," Division Il, Section 26.4.2.4, "Joint Properties"; or
according to ASTM D 2321.

5. Join PVC pipe and fittings according to ASTM D 3034 with elastomeric seal gaskets according to
ASTM D 2321.

6. Join perforated PVC pipe and fittings according to ASTM D 2729, with loose bell-and-spigot
joints.

7. Join perforated clay pipe and fittings with gaskets according to ASTM C 425.

8. Join perforated concrete pipe and fittings with gaskets according to ASTM C 443
(ASTM C 443M).

9. Special Pipe Couplings: Join piping made of different materials and dimensions with special

couplings made for this application. Use couplings that are compatible with and fit materials and
dimensions of both pipes.

K. Cleanout Installation

1.

2.

May 2010

Cleanouts for Foundation, Retaining-Wall, and Landscaping Subdrainage:

a. Install cleanouts from piping to grade. Locate cleanouts at beginning of piping run and at
changes in direction. Install fittings so cleanouts open in direction of flow in piping.
b. In vehicular-traffic areas, use NPS 4 (DN 100) cast-iron soil pipe and fittings for piping

branch fittings and riser extensions to cleanout. Set cleanout frames and covers in a cast-
in-place concrete anchor, 18 by 18 by 12 inches (450 by 450 by 300 mm) in depth. Set top
of cleanout flush with grade. Cast-iron pipe may also be used for cleanouts in
nonvehicular-traffic areas.

C. In nonvehicular-traffic areas, use NPS 4 (DN 100) cast-iron OR PVC, as directed, pipe
and fittings for piping branch fittings and riser extensions to cleanout. Set cleanout frames
and covers in a cast-in-place concrete anchor, 12 by 12 by 4 inches (300 by 300 by 100
mm) in depth. Set top of cleanout plug 1 inch (25 mm) above grade.

Cleanouts for Underslab Subdrainage:

Subdrainage
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a. Install cleanouts and riser extensions from piping to top of slab. Locate cleanouts at
beginning of piping run and at changes in direction. Install fittings so cleanouts open in
direction of flow in piping.

b. Use NPS 4 (DN 100) cast-iron soil pipe and fittings for piping branch fittings and riser
extensions to cleanout flush with top of slab.

L. Connections
1. Drawings indicate general arrangement of piping, fittings, and specialties.
2. Connect low elevations of subdrainage system to building's solid-wall-piping storm drainage
system.
3. Where required, connect low elevations of foundation OR Underslab, as directed, subdrainage to

stormwater sump pumps.

M. Identification
1. Materials and their installation are specified in Division 02 Section "Earthwork". Arrange for
installation of green warning tapes directly over piping.
a. Install PE warning tape or detectable warning tape over ferrous piping.
b. Install detectable warning tape over nonferrous piping and over edges of underground
structures.

N. Field Quality Control
1. Testing: After installing drainage course to top of piping, test drain piping with water to ensure
free flow before backfilling. Remove obstructions, replace damaged components, and repeat test
until results are satisfactory.

O. Cleaning
1. Clear interior of installed piping and structures of dirt and other superfluous material as work
progresses. Maintain swab or drag in piping and pull past each joint as it is completed. Place
plugs in ends of uncompleted pipe at end of each day or when work stops.

END OF SECTION 02213

Subdrainage May 2010
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Task Specification Specification Description

02213 01352 No Specification Required

02213 02203 Earthwork

02215 02210 Excavation Support And Protection
02215 02203 Earthwork

02223 02203 Earthwork
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SECTION 02224 - TRENCHLESS EXCAVATION USING MICROTUNNELING
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GENERAL

Description Of Work

1. This specification covers the furnishing and installation of trenchless excavation using
microtunneling. Products shall be as follows or as directed by the Owner. Installation procedures
shall be in accordance with the product manufacturer's recommendations. Demolition and
removal of materials shall be as required to support the work.

Desigh Requirements

1. Pipe Casing: Provide pipe casing in thickness indicated of polyvinyl chloride (PVC) plastic OR
clay tile OR concrete OR steel, as directed, pipe. Provide utility line accessories, valves,
connections, and manholes as specified and where indicated. Submit design calculations of pipe
casing.

Submittals: Submit the following:
1. Preconstruction Submittals: Microtunneling Boring Machine equipment to be used.
2. Product Data
a. Piping casing, joints, fittings, valves, and couplings
b. Bentonite
C. Submit manufacturer's standard drawings or catalog cuts, except submit both drawings
and cuts for push-on and rubber-gasketed bell-and-spigot joints. Include information
concerning gaskets with submittal for joints and couplings.
3. Design Data: Design calculations of pipe casing
4, Certificates
a. Piping casing piping, fittings, joints, valves, and coupling
b. Shop-applied linings
C. Certificates shall attest that tests set forth in each applicable referenced publication have
been performed, whether specified in that publication to be mandatory or otherwise and
that production control tests have been performed at the intervals or frequency specified in
the publication. Other tests shall have been performed within 3 years of the date of
submittal or certificates on the same type, class, grade, and size of material as is being
provided for the project.
5. Manufacturer's Instructions: Installation procedures for pipe casing

Delivery, Storage, and Handling:

1. Inspect materials delivered to site for damage. Unload and store with minimum handling. Store
materials on site in enclosures or under protective covering. Store plastic piping, jointing
materials and rubber gaskets under cover out of direct sunlight. Do not store materials directly on
the ground. Keep inside of pipes, fittings, and valves free of dirt and debris.

2. Handle pipe, fittings, valves, hydrants, and other accessories in a manner to ensure delivery to
the excavation in sound undamaged condition. Take special care to avoid injury to coatings and
linings on pipe and fittings; make satisfactory repairs if coatings or linings are damaged. Carry,
do not drag pipe to the excavation. Store plastic piping, jointing materials and rubber gaskets that
are not to be installed immediately, under cover out of direct sunlight. Handle steel pipe with
coal-tar enamel OR coal-tar epoxy, as directed, coating in accordance with the provisions for
handling coal-tar enamel coated pipe in AWWA C203.

Quality Assurance

1. Design Calculations of Pipe Casing: Submit design calculations of pipe casing demonstrating
that the pipe casing selected has been designed to support the maximum anticipated earth loads
and superimposed live loads, both static and dynamic, which may be imposed on the pipe casing.

Trenchless Excavation Using Microtunneling
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1.2

A.

PRODUCTS

Piping Casing Materials
Ductile-Iron Piping

1.

a.

Pipe and Fittings: Pipe, except flanged pipe, ANSI/AWWA C151/A21.51 Pressure Class
and/or Thickness Class as required to meet Project requirements. The outside diameter of
ductile iron microtunneling pipe shall be in accordance with AWWA C150/A21.50.

Joints and Jointing Material: Joints: Pressure and gravity microtunneling pipe shall have

either an integral-bell push-on or rubber gasket coupled joint meeting the following criteria:

1) Integral-bell push-on joint microtunneling pile shall consist of a rubber-gasket joint
manufactured to conform with AWWA C111/A21.11 and the dimensions shown in
ANSI/AWWA C151/A21.51. The exterior of the pipe shall be coated with a durable
cement-mortar or concrete coating applied in such a manner as to provide a uniform
outside diameter.

2) Cement-mortar or concrete strength, reinforcement and method of placement shall
be in accordance with manufacturer's recommendations. Durable Coatings of other
types may be substituted provided they maintain a uniform outside diameter and
they are approved by the designer. Rubber gasket coupled microtunneling joint
shall be manufactured so as to provide a joint which has the same nominal outside
diameter as the pipe barrel.

Polyvinyl Chloride Pipe (PVC): ASTM F 794. ASTM D 3212 for gasketed joint systems. ASTM F
477 for gasket materials.
Reinforced Concrete Pipe

a.

Nominal dimensions: Typical nominal dimensions for reinforced concrete pipe are detailed
in ASTM standards ASTM C 76 (ASTM C 76M), ASTM C 361 (ASTM C361M), ASTM C
655 (ASTM C 655M), ASTM C 822. Pipe meeting these requirements is generally
acceptable for jacking. The permissible variation allowed with respect to these and other
dimensions shall be in accordance with the variations listed in the section.

Joints and Jointing Material: Joint shall be formed entirely of concrete and as detailed in
the contract drawings, may OR shall, as directed, utilize a rubber gasket or mastic to
provide the seal. Incorporate an assembly of steel bands or steel bell ends and spigot
rings and rubber gaskets in accordance with contract drawings.

Steel Pipe

a.

Steel pipe shall be in conformance with ASTM A 139, Grade B with a minimum vyield
strength of 35,000 psi (242 MPa) OR AWWA C200 OR API SPEC 5L Grade B OR ASTM
A 53 OR ASTM A 716 OR ASTM A 746, as directed. Steel pipe shall be welded,
seamless, square cut with even lengths and shall comply of Articles 4.2, 4.3, and 4.4 of the
AP| SPEC 5L.

Joints: The connection of adjacent pieces of microtunneling steel pipe may be
accomplished by field buttwelding, internal weld sleeves, integral press fit connectors, as
long as loading and installation design criteria are met.

Fiberglass Pipe

a.

Pipe: Fiberglass pipe shall meet the requirements of ASTM D 3262, Type 1, Liner 2,

Grade 3. The method of the manufacture shall be centrifugal casting resulting in a

controlled outside diameter. Minimum wall thickness shall be +1.5 inches (+38 mm).

Joints: The pipes shall be connected by gasket-sealed bell-spigot joints. The gasket

material shall meet requirements of ASTM F 477. The joint shall meet the requirements of

ASTM D 4161 and shall be leak-free under the following conditions:

1) External pressures up to 2 bars, 29 psi (200 kPa) from bentonite injection, slurry
system operation or groundwater head.

2) Internal air testing up to 5 psi (35 kPa).

3) Gaps between the pipe ends up to two percent of the diameter (maximum of 1-inch
(25 mm)).

Trenchless Excavation Using Microtunneling May 2010
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1.3

A.

May 2010

C.

The liner shall consist of a minimum thickness of 0.04 inch (1.2 mm) of reinforced polyester
resin. The outside pipe coating shall have a minimum thickness of 0.03 inches (one mm)
and shall consist of thermosetting polyester resin and sand.

Vitrified Clay Pipe: ASTM C 700.
a.

Pipe: Vitrified clay pipe shall be manufactured from fire clay, shale, surface clay, or a
combination that can meet three edge bearing strength for nominal diameters ranging from
4 inches 2000 Ib/linear foot (100 mm 2980 kg/m) to 42 inches 7000 Ib/linear foot (1050 mm
10430 kg/m).

Joints: Joints shall be capable of supporting a shear load of 50 pounds per inch (8755
N/m) of nominal diameter uniformly applied over an arc of not less than 120 degrees (2.09
rad) and along a distance of 12 inches (300 mm) adjacent to the joint. Apply an internal 10
foot (3 m) head 4.3 psi (30 kPa) of water pressure for a period of one hour. Joints shall
fully comply with ASTM C 1208 (ASTM C 1208M).

7. Concrete: Concrete shall be 3000 psi (25 MPa) and conform with Division 03 Section "Cast-in-
place Concrete".

8. Bentonite: Bentonite shall conform with API SPEC 13A and have the capacity of mixing with
water to form a stable and homogeneous suspension.

9. Backfill: Reuse excavated sand for backfill that conforms with Division 02 Section "Earthwork".

EXECUTION

Preparation

1. Access Shafts

a.

Construction methods required to provide access shafts for microtunneling shall be subject
to approval of the Owner. Acceptable construction methods may include the use of
interlocked steel sheet piling or precast circular concrete segments lowered in place during
excavation.

Final dimensions of access shafts selected by the Contractor shall be modified as required
following installation of pipe casings to the size and shape of acceptable manhole designs
shown on the Contract Drawings to permit installation of conveyance piping.

Shafts shall be of a size commensurate with safe working practices and located as shown
on plans. With the approval of the Owner, the Contractor may relocate shafts to better suit
the capabilities of the microtunneling method proposed. Where no locations are given, the
Contractor shall determine suchfficer.

Shaft locations shall, where possible, be kept clear of road intersections and within a single
traffic lane, in order to minimize disruption to the flow of traffic. Support equipment, spoil
piles, and materials shall also be located such as to minimize disruption to traffic and are
subject to the approval of the Owner.

The Contractor shall properly support all excavations and prevent movement of the soil,
pavement, utilities or structures outside of the excavation. The Contractor shall furnish,
place and maintain sheeting, bracing, and lining required to support the sides and floor of
all pits and to provide adequate protection of the work, personnel, and the general public.
Design loads on the sides of the jacking and receiving pit walls are dependent on the
construction method and flexibility of the wall systems.

Construct a starter shaft to accommodate the installation of pipe casings, slurry shield and
piping jacking device. Install thrust block as required and consolidate the ground (grout)
where the casings exit the shaft.

Construct a receiver shaft to accommodate the installation of pipe casings and the slurry
shield. Consolidate the ground (grout) where the casings enter the shaft.

The Contractor shall furnish, install, and maintain equipment to keep the jacking shaft free
of excess water. The Contractor shall also provide surface protection during the period of
construction to ensure that surface runoff does not enter driving shaft(s). Groundwater
dewatering shall comply with the approved dewatering plan and shall not affect
surrounding soils or structures beyond the tolerances stated in paragraph entitled
"Settlement, Alignment and Tolerances."

Trenchless Excavation Using Microtunneling
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i. Provide security fence around all access shaft areas and provide shaft cover(s) when the
shaft area is not in use.

j- Design of the jacking and receiving pit supports should also take into account the loading
from shield or pipe jacking where appropriate, as well as special provisions and
reinforcement around the breakout location. The base of the pits shall be designed to
withstand uplift forces from the full design head of water, unless approved dewatering or
other ground modification methods are employed.

k. Where a thrust block is required to transfer jacking loads into the soil, it shall be properly
designed and constructed by the Contractor. The backstop shall be normal (square) with
the proposed pipe alignment and shall be designed to withstand the maximum jacking
pressure to be used with a factor of safety of at least 2.0. It shall also be designed to
minimize excessive deflections in such a manner as to avoid disturbance of adjacent
structures or utilities or excessive ground movement. If a concrete thrust block or treated
soil zone is utilized to transfer jacking loads into the soil, the tunnel boring is not to be
jacked until the concrete or other materials have attained the required strength.

l. Pit Backfill and Compaction: Upon completion of the pipe drive and approval of the
installed pipeline by the Owner, remove all equipment, debris, and unacceptable materials
from the pits and commence backfilling operation. Backfilling, compaction and pavement
repairs shall be completed in accordance with Division 02 Section "Earthwork".

m. If tremie concrete sealing slabs are placed within the earth support system to prevent
groundwater inflow when access shafts are dewatered, the sealing slabs shall be of
sufficient thickness to provide a factor of safety equal to 1.2 against hydrostatic uplift in
order to prevent bottom blowout when the excavation is completely dewatered.

B. Installation

1. Installation of Tracer Wire: Install a continuous length of tracer wire for the full length of each run
of nonmetallic pipe. Attach wire to top of pipe in such a manner that will not be displaced during
construction operations.

2. Connections to Existing Lines: Make connections to existing lines after the Owner approval is
obtained and with a minimum interruption of service on the existing line. Make connections to
existing lines under pressure in accordance with the recommended procedures of the
manufacturer of the pipe being tapped.

3. Minimum depth of cover over the pipe being installed shall be 6 feet (1.8 m) or 1.5 times the outer
diameter of the pipe being installed.

4. Settlement, Alignment and Tolerances
a. Settlement or heave of ground surface along centerline of microtunneling alignments

during and after installation of pipe casings shall not exceed 1 inch (25 mm).

b. No more than 1 inch (25 mm) lateral and 1 inch (25 mm) vertical deviation shall be
permitted in the position of the completed jacked pipe casings. Water shall be free
draining between any two points at the pipe invert. No reverse grades will be allowed.

C. Overcut shall not exceed 1 inch (25 mm) on the radius of the pipe being installed. The
annular space created by the overcut must be filled with the lubrication material that is
used to reduce soil friction drag on the pipe.

5. Microtunneling
a. Using Unmanned Tunneling Machine

1) The microtunneling boring machine shall be an unmanned mechanical type earth
pressure counter-balanced bentonite slurry shield system. The machine shall be
laser guided and monitored continuously, with a closed circuit television system.
The machine shall be capable of fully supporting the face both during excavation
and during shutdown and shall have the capability, of positively measuring the earth
pressure at the face. Excavation face pressure shall be maintained at all times
between the measured active earth pressure and 50 percent of the computed
passive earth pressure. Fluid pressure applied at the face to stabilize the
excavation shall be maintained at a level slightly in excess of normal hydrostatic
pressure and shall be monitored continuously. The machine shall be operated so as

Trenchless Excavation Using Microtunneling May 2010
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to prevent either surface heave or loss of ground during tunneling and shall be
steerable and capable of controlling the advance of the heading to maintain line and
grade within the tolerances specified in paragraph entitled "Settlement, Alignment
and Tolerances." The machine shall be capable of handling and removing materials
of high water content from the machine head.

2) Each pipe casing section shall be jacked forward as the excavation progresses in
such a way to provide complete and adequate, ground support at all times. A
bentonite slurry (driller's mud) shall be applied to the external surface of the pipe to
reduce skin friction. A jacking frame shall be provided for developing a uniform
distribution of jacking forces around the periphery of the pipe. A plywood spacer
shall be placed on the outer shoulder of the pipe casing joint. The thrust reaction
backstop shall be properly designed and constructed.

3) The backstop shall be normal (square) with the proposed pipe casing alignment and
shall be designed to support the maximum obtainable jacking pressure with a safety
factor at least 2.0.

4) The jacking system shall be capable of continuously monitoring the jacking pressure
and rate of advancement. Special care shall be taken when setting the pipe guard
rails in the starter shaft to ensure correctness of the alignment, grade and stability.

Using Tunneling Shields

1) Only tunneling equipment capable of fully supporting the face of the tunnel shall be
used for pipe jacking work described.

2) Tunneling equipment selected for the project shall be compatible with the
geotechnical information contained in this contract. The tunneling equipment shall
be capable of tunneling through mixed face conditions without exceeding the
settlement tolerances specified in paragraph "Settlement, Alignment and
Tolerances."

3) Face pressure exerted at the heading by the tunneling machine shall be maintained
as required to prevent loss of ground, groundwater inflows, and settlement or heave
of the ground surface by balancing soils and groundwater pressures present.

4) Dewatering for groundwater control shall be allowed at the jacking and receiving pits
only.

Do not jack pipe casing until the concrete thrust block and tremie seal (if selected), and
grouted soil zone in starter and receiving shafts have attained the required strength.
The pipe casing shall be jacked in place without damaging the pipe casing joints or
completed pipe casing section.
After completion of the jacking operation between starter and receiver shafts, the lubricate
material shall be displaced from between the pipe casing exterior and the surrounding
ground by a cement grout. Pressure and the amount of grout shall be controlled to avoid
pipe damage and displacement of the pipe and soil beyond the tolerances specified in
paragraph "Settlement, Alignment and Tolerances." Grouting shall be accomplished
promptly after pipe installation has been completed to prevent any surface settlement due
to movement of soil material into the void space or loosened zone around the pipe casing.

Any pipe casing which has been damaged during installation shall be replaced by the

Contractor at no additional cost. If a new replacement pipe casing is required extending

from the starter to the receiver shaft, it shall be installed in conformance with the contract

drawings and this section.

Steel pipe casing joints shall be continuously welded with butt joint per AWS D1.1. The

welds shall attain the full strength of the pipe and shall result in a full watertight section.

The inner face of internal weld seam shall be flush with the pipe to facilitate the installation

of the conveyance pipe in the pipe casing.

Perform all welding in accordance with requirements for shielded metal arc welding of

AWS D1.5 for bridges and AWS D1.1 for buildings and other structures.

Fiberglass pipe casing joints shall be fully watertight and shall attain the full strength of the

pipe. Casing joints shall be field connected with sleeve couplings or bell and spigot type

joints that utilize elastomeric sealing gaskets as the sole means to maintain joint water
tightness.

Trenchless Excavation Using Microtunneling
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j- The joint shall have the same outside diameter as the pipe so when the pipelines are
assembled such that the joints are flush with the pipe inside and outside surface to
facilitate installation of he conveyance pipe in the pipe casing.

K. All excavated material from tunnel and shaft construction shall be disposed of away from
the construction site. On-site storage of material must comply with Division 01
requirements and must be stored in areas shown on site drawings or as directed.
Stockpiling shall be permitted on the construction site and material shall be removed at
regular intervals as directed by the Owner.

l. Monitor ground movements associated with the project and make suitable changes in the
construction methods that control ground movements and prevent damage or detrimental
movement to the work and adjacent structures and pavements.

m. Install instrumentation, take readings and provide the Owner with weekly reports containing
measurements data with weekly reports to inspector. These actions are meant to
supplement the Contractor's monitoring system and do not relieve the Contractor of his
responsibility, nor place on the Owner, responsibility for control of ground movement and
protection of the project and adjacent structures. Instrumentation readings shall be
continued for a period of time as directed by the Owner after pipe casings have been
installed to establish that detrimental settlement has not occurred.

n. Unprotected mining of the tunnel bore is not permitted. The tunnel face and bore shall be
fully supported at all times.
0. A topographic survey will be performed by the Contractor before and after microtunneling

and at intervals as directed by the Owner. Survey markers will be installed by the
contractor at grid points located as directed by the Owner centered on the proposed tunnel
alignments. Perform all remedial work including repaired if heave or settlement greater
than 1 inch (25 mm) is recorded.

p. Approval by the Owner of the topographic survey and final set of readings provided by the
Contractor will constitute partial approval of the microtunneling phase of work.

6. Ventilation: Adequate ventilation shall be provided for all cased tunnels and shafts. Follow
confined space entry procedures. Local burn permit regulations must be obeyed and complied
with. The design of ventilating system shall include such factors as the volume required to furnish
fresh air in the shafts, and the volume to remove dust that may be caused by the cutting of the
face and other operations which may impact the laser guidance system.

7. Lighting: Adequate lighting shall be provided for the nature of the activity being conducted by
workers for the microtunneling. Both power and lighting circuits shall be separated and
thoroughly insulated with ground fault interrupters are required. Lights shall comply with
requirements with regards to shatter resistance and illumination requirements.

8. Spoil Transportation: The soil transportation system shall match the excavation rate with rate of
spoil removal. The system must also be capable of balancing groundwater pressures and
adjustment to maintain face stability for the particular soil conditions of this project.

9. Pipe Jacking Equipment: The main jacking equipment installed must have a capacity greater
than the anticipated jacking load. Intermediate jacking stations shall be provided by the
Contractor when the total anticipated jacking force needed to complete the installation may
exceed the capacity of the main jacks or the designed maximum jacking force for the pipe. The
jacking system shall develop a uniform distribution of jacking forces on the end of the pipe by use
of thruster rings and cushioning material.

10. Jacking Pipe: In general, pipe used for jacking shall be smooth, round, have an even outer
surface, and joints that allow for easy connections between pipes. Pipe ends shall be square and
smooth so that jacking loads are minimized when the pipe is jacking. Pipe used for pipe jacking
shall be capable of withstanding the jacking forces that will be imposed by the process or
installation, as well as the final place loading conditions. The driving ends of the pipe and
intermediate joints shall be protected from damage.

a. Any pipe showing signs of failure may be jacked through to the receiving shaft and
removed. Other methods of repairing the damaged pipe may be used, as recommended
by the manufacturer and subject to approval by the Owner.

Trenchless Excavation Using Microtunneling May 2010
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b. The pipe manufacturer's design jacking loads shall not be exceeded during the installation
process. The pipe shall be designed to take full account of all temporary installation loads.

C. Field Quality Control

1. Field Tests and Inspections: The Contractor shall perform field tests, and provide labor,
equipment, and incidentals required for testing. The Contractor shall product evidence, when
required, that any item of work has been constructed in accordance with drawings and
specifications.

2. Testing Requirements: For pressure test, use a hydrostatic pressure 50 percent greater than the
maximum working pressure of the system. Hold this pressure for not less than 2 hours. For
leakage test, use a hydrostatic pressure not less than the maximum working pressure of the
system. Leakage test may be performed at the same time and at the same test pressure as the
pressure test.

END OF SECTION 02224
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SECTION 02242 - PIPED UTILITIES BASIC MATERIALS AND METHODS

11

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for piped utilities - basic
materials and methods. Products shall be as follows or as directed by the Owner. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Summary
1. This Section includes the following:
a. Piping joining materials.
b. Transition fittings.
C. Dielectric fittings.
d. Sleeves.
e. Identification devices.
f. Grout.
g. Flowable fill.
h. Piped utility demolition.
i. Piping system common requirements.
j- Equipment installation common requirements.
k. Painting.

l. Concrete bases.
m. Metal supports and anchorages.

Definitions

1. Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and
weather conditions.

2. Concealed Installations: Concealed from view and protected from weather conditions and

physical contact by building occupants but subject to outdoor ambient temperatures. Examples
include installations within unheated shelters.

ABS: Acrylonitrile-butadiene-styrene plastic.

CPVC: Chlorinated polyvinyl chloride plastic.

PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

ook w

Submittals

1. Product Data: For the following:
a. Dielectric fittings.
b. Identification devices.

2. Welding certificates.

Quality Assurance

1. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

2. Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
a. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

b. Certify that each welder has passed AWS qualification tests for welding processes involved
and that certification is current.
3. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of

identification devices.

Piped Utilities Basic Materials And Methods
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1.2

Delivery, Storage, And Handling

1. Deliver pipes and tubes 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.

2. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

PRODUCTS

Piping Joining Materials

1. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
a. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum thickness,

unless otherwise indicated.
1) Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
2) Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
b. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and
full-face or ring type, unless otherwise indicated.

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

3. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

4. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

5. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

6. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

7. Solvent Cements for Joining Plastic Piping:

a. ABS Piping: ASTM D 2235.
b. CPVC Piping: ASTM F 493.
C. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
d. PVC to ABS Piping Transition: ASTM D 3138.
8. Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

Transition Fittings

1. Transition Fittings, General: Same size as, and with pressure rating at least equal to and with
ends compatible with, piping to be joined.

2. Transition Couplings NPS 1-1/2 (DN 40) and Smaller:
a. Underground Piping: Manufactured piping coupling or specified piping system fitting.
b. Aboveground Piping: Specified piping system fitting.

3. AWWA Transition Couplings NPS 2 (DN 50) and Larger:

a. Description: AWWA C219, metal sleeve-type coupling for underground pressure piping.
4, Plastic-to-Metal Transition Fittings:

a. Description: CPVC and PVC one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions; one end with threaded brass insert, and one solvent-cement-joint or threaded
end.

5. Plastic-to-Metal Transition Unions:

a. Description: MSS SP-107, CPVC and PVC four-part union. Include brass or stainless-
steel threaded end, solvent-cement-joint or threaded plastic end, rubber O-ring, and union

nut.
6. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:
a. Description: ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined,

and corrosion-resistant metal band on each end.

Piped Utilities Basic Materials And Methods May 2010
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C. Dielectric Fittings

1. Dielectric Fittings, General: Assembly of copper alloy and ferrous materials or ferrous material
body with separating nonconductive insulating material suitable for system fluid, pressure, and
temperature.

2. Dielectric Unions:

a. Description: Factory fabricated, union, NPS 2 (DN 50) and smaller.
1) Pressure Rating: 150 psig (1035 kPa) minimum OR 250 psig (1725 kPa), as
directed, at 180 deg F (82 deg C).
2) End Connections: Solder-joint copper alloy and threaded ferrous; threaded ferrous.
3. Dielectric Flanges:
a. Description: Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to NPS 4
(DN 65 to DN 100) and larger.
1) Pressure Rating: 150 psig (1035 kPa) minimum OR 175 psig (1200 kPa) minimum
OR 300 psig (2070 kPa), as directed.
2) End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous.
4. Dielectric-Flange Kits:
a. Description: Nonconducting materials for field assembly of companion flanges, NPS 2-1/2
(DN 65) and larger.
1) Pressure Rating: 150 psig (1035 kPa) minimum.
2) Gasket: Neoprene or phenolic.
3) Bolt Sleeves: Phenalic or polyethylene.
4) Washers: Phenolic with steel backing washers.

5. Dielectric Couplings:

a. Description: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining,
NPS 3 (DN 80) and smaller.
1) Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C).
2) End Connections: Threaded.

6. Dielectric Nipples:

a. Description: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining.
1) Pressure Rating: 300 psig (2070 kPa) at 225 deg F (107 deg C).
2) End Connections: Threaded or grooved.

D. Sleeves

1. Mechanical sleeve seals for pipe penetrations are specified in Division 15 Section "Common
Work Results For Plumbing".

2. Galvanized-Steel Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint.

3. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized, plain ends.

4, Cast-lron Sleeves: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

5. Molded PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.

6. PVC Pipe Sleeves: ASTM D 1785, Schedule 40.

7. Molded PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing
flange for attaching to wooden forms.

E. Identification Devices

1. Equipment Nameplates: Metal permanently fastened to equipment with data engraved or

stamped.
a. Data: Manufacturer, product name, model number, serial number, capacity, operating and
power characteristics, labels of tested compliances, and essential data.
b. Location: Accessible and visible.
2. Stencils: Standard stencils prepared with letter sizes complying with recommendations in

May 2010

ASME A13.1. Minimum letter height is 1-1/4 inches (30 mm) for ducts, and 3/4 inch (20 mm) for
access door signs and similar operational instructions.
a. Material: Fiberboard OR Brass, as directed.
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b. Stencil Paint: Exterior, oil-based, alkyd-gloss black enamel, unless otherwise indicated.
Paint may be in pressurized spray-can form.
C. Identification Paint: Exterior, oil-based, alkyd enamel in colors according to ASME A13.1,

unless otherwise indicated.

3. Snap-on Plastic Pipe Markers: Manufacturer's standard preprinted, semirigid, snap-on type.
Include color-coding according to ASME A13.1, unless otherwise indicated.

4. Pressure-Sensitive Pipe Markers: Manufacturer's standard preprinted, color-coded, pressure-
sensitive-vinyl type with permanent adhesive.

5. Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm): Full-band pipe markers,
extending 360 degrees around pipe at each location.

6. Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Either full-band or strip-type
pipe markers, at least three times letter height and of length required for label.

7. Lettering: Manufacturer's standard preprinted captions as selected by the Owner.

8. Lettering: Use piping system terms indicated and abbreviate only as necessary for each
application length.

a. Arrows: Either integrally with piping system service lettering to accommodate both
directions of flow, or as separate unit on each pipe marker to indicate direction of flow.

9. Plastic Tape: Manufacturer's standard color-coded, pressure-sensitive, self-adhesive vinyl tape,
at least 3 mils (0.08 mm) thick.

a. Width: 1-1/2 inches (40 mm) on pipes with OD, including insulation, less than 6 inches
(150 mm); 2-1/2 inches (65 mm) for larger pipes.
b. Color: Comply with ASME A13.1, unless otherwise indicated.

10. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system abbreviation

and 1/2-inch (13-mm) sequenced numbers. Include 5/32-inch (4-mm) hole for fastener.

a. Material: 0.032-inch- (0.8-mm-) thick, polished brass OR aluminum, as directed.

b. Material: 0.0375-inch- (1-mm-) thick stainless steel.

C. Material: 3/32-inch- (2.4-mm-) thick plastic laminate with 2 black surfaces and a white
inner layer.

d. Material: Valve manufacturer's standard solid plastic.

e. Size: 1-1/2 inches (40 mm) in diameter, unless otherwise indicated.

f. Shape: As indicated for each piping system.

11. Valve Tag Fasteners: Brass, wire-link or beaded chain; or brass S-hooks.

12. Engraved Plastic-Laminate Signs: ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine
subcore, unless otherwise indicated. Fabricate in sizes required for message. Provide holes for
mechanical fastening.

a. Engraving: Engraver's standard letter style, of sizes and with terms to match equipment
identification.

b. Thickness: 1/16 inch (1.6 mm), for units up to 20 sq. in. (130 sg. cm) or 8 inches (200 mm)
in length, and 1/8 inch (3 mm) for larger units.

C. Fasteners: Self-tapping, stainless-steel screws or contact-type permanent adhesive.

13. Plastic Equipment Markers: Manufacturer's standard laminated plastic, in the following color
codes
a Green: Cooling equipment and components.

b. Yellow: Heating equipment and components.
C. Brown: Energy reclamation equipment and components.
d Blue: Equipment and components that do not meet criteria above.
e Hazardous Equipment: Use colors and designs recommended by ASME A13.1.
f Terminology: Match schedules as closely as possible. Include the following:
1) Name and plan nhumber.
2) Equipment service.
3) Design capacity.
4) Other design parameters such as pressure drop, entering and leaving conditions,
and speed.
Piped Utilities Basic Materials And Methods May 2010
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g. Size: 2-1/2 by 4 inches (65 by 100 mm) for control devices, dampers, and valves; 4-1/2 by
6 inches (115 by 150 mm) for equipment.

14. Plasticized Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card

stock with mat finish suitable for writing.

a. Size: 3-1/4 by 5-5/8 inches (83 by 143 mm).

b. Fasteners: Brass grommets and wire.

C. Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO NOT
OPERATE.

15. Lettering and Graphics: Coordinate names, abbreviations, and other designations used in piped
utility identification with corresponding designations indicated. Use numbers, letters, and terms
indicated for proper identification, operation, and maintenance of piped utility systems and
equipment.

a. Multiple Systems: Identify individual system number and service if multiple systems of
same name are indicated.

Grout

1. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

a. Characteristics: Post hardening, volume adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.
b. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
C. Packaging: Premixed and factory packaged.
G. Flowable Fill
1. Description: Low-strength-concrete, flowable-slurry mix.
a. Cement: ASTM C 150, Type |, portland.
b. Density: 115- to 145-Ib/cu. ft. (1840- to 2325-kg/cu. m).
C. Aggregates: ASTM C 33, natural sand, fine and crushed gravel or stone, coarse
OR
Aggregates: ASTM C 33, natural sand, fine with admixture, ASTM C 618, fly-ash mineral.
d. Water: Comply with ASTM C 94/C 94M.
e. Strength: 100 to 200 psig (690 to 1380 kPa) at 28 days.
1.3 EXECUTION
A. Piped Utility Demolition

1. Refer to Division 01 Section(s) "Cutting And Patching" AND "Selective Demolition" for general
demolition requirements and procedures.

2. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated to
be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug
remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with flowable fill,
and cap or plug piping with same or compatible piping material.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

3. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove
damaged or unserviceable portions and replace with new products of equal capacity and quality.

B. Dielectric Fitting Applications
1. Dry Piping Systems: Connect piping of dissimilar metals with the following:
a. NPS 2 (DN 50) and Smaller: Dielectric unions.
b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300): Dielectric flanges or dielectric flange kits.
May 2010 Piped Utilities Basic Materials And Methods
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Wet Piping Systems: Connect piping of dissimilar metals with the following:

a. NPS 2 (DN 50) and Smaller: Dielectric couplings OR dielectric nipples, as directed.
b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Dielectric nipples.

C. NPS 2-1/2 to NPS 8 (DN 65 to DN 200): Dielectric nipples or dielectric flange Kkits.

d NPS 10 and NPS 12 (DN 250 and DN 300): Dielectric flange kits.

C. Piping Installation

1.
2.

12.
13.

Install piping according to the following requirements and Division 02 specifying piping systems.
Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on the Coordination Drawings.
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.
Install piping to permit valve servicing.
Install piping at indicated slopes.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Select system components with pressure rating equal to or greater than system operating
pressure.
Sleeves are not required for core-drilled holes, unless directed otherwise.
Permanent sleeves are not required for holes formed by removable PE sleeves, unless directed
otherwise.
Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof
slabs.
a. Cut sleeves to length for mounting flush with both surfaces.
1) Exception: Extend sleeves installed in floors of equipment areas or other wet areas
2 inches (50 mm) above finished floor level.
b. Install sleeves in new walls and slabs as new walls and slabs are constructed.
1) PVC OR Steel, as directed, Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).
2) Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and larger, penetrating gypsum-
board patrtitions.
Verify final equipment locations for roughing-in.
Refer to equipment specifications in other Sections for roughing-in requirements.

D. Piping Joint Construction

1. Join pipe and fittings according to the following requirements and Division 02 specifying piping
systems.
2. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
3. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
4, 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:
a. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.
5. Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes
and welding operators according to Part 1.1 "Quality Assurance" Article.
6. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
7. Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing, gasket,
lubricant, and bolts according to coupling and fitting manufacturer's written instructions.
Piped Utilities Basic Materials And Methods May 2010
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8. 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 (0.20 percent maximum lead content) complying with ASTM B 32.

9. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

10. Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure seal
fitting with proprietary crimping tool to according to fitting manufacturer's written instructions.

11. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

b. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.

C. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

d. PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.

e. PVC Nonpressure Piping: Join according to ASTM D 2855.

f. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D 3138 Appendix.

12.  Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

13.  Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

14. Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

a. Plain-End PE Pipe and Fittings: Use butt fusion.

b. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

15. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe
manufacturer's written instructions.

Piping Connections
1. Make connections according to the following, unless otherwise indicated:
a. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.
b. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.
C. Install dielectric fittings at connections of dissimilar metal pipes.

Equipment Installation

1. Install equipment level and plumb, unless otherwise indicated.

2. Install equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference with other installations.
Extend grease fittings to an accessible location.

3. Install equipment to allow right of way to piping systems installed at required slope.

Painting

1. Painting of piped utility systems, equipment, and components is specified in Division 09.

2. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and

procedures to match original factory finish.

Identification
1. Piping Systems: Install pipe markers on each system. Include arrows showing normal direction
of flow.
a. Stenciled Markers: According to ASME A13.1.
b. Plastic markers, with application systems. Install on insulation segment if required for hot
noninsulated piping.
C. Locate pipe markers on exposed piping according to the following:

1) Near each valve and control device.

Piped Utilities Basic Materials And Methods

Department of Design and Construction 02242 - 7



02 - Site Work

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

A J
QY

=

2) Near each branch, excluding short takeoffs for equipment and terminal units. Mark
each pipe at branch if flow pattern is not obvious.

3) Near locations where pipes pass through walls or floors or enter inaccessible
enclosures.

4) At manholes and similar access points that permit view of concealed piping.

5) Near major equipment items and other points of origination and termination.

Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major
item of equipment.

a.

Lettering Size: Minimum 1/4 inch (6.4 mm) high for name of unit if viewing distance is less
than 24 inches (610 mm), 1/2 inch (13 mm) high for distances up to 72 inches (1800 mm),
and proportionately larger lettering for greater distances. Provide secondary lettering two-
thirds to three-fourths of size of principal lettering.

Text of Signs: Provide name of identified unit. Include text to distinguish among multiple
units, inform user of operational requirements, indicate safety and emergency precautions,
and warn of hazards and improper operations.

Adjusting: Relocate identifying devices that become visually blocked by work of this or other
Divisions.

l. Concrete Bases
Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1.

a.

b.

Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of base.

Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

Install anchor bolts to elevations required for proper attachment to supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions.

Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as
specified in Division 03 Section "Cast-in-place Concrete".

J. Erection Of Metal Supports And Anchorages

Refer to Division 05 Section "Metal Fabrications" for structural steel.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor piped utility materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

1.
2.

3.

K. Grouting
1.

N~ WN

Mix and install grout for equipment base bearing surfaces, pump and other equipment base
plates, and anchors.

Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.

Place grout around anchors.

Cure placed grout.

END OF SECTION 02242

Piped Utilities Basic Materials And Methods May 2010
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SECTION 02242a - GEOSYNTHETIC FABRIC

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing of labor, material and equipment for the installation of
geosynthetic fabric.

1.2 PRODUCTS

A. Materials
1. Erosion Control Fabric - Photo and biodegradable plastic Curlex Blanket as manufactured by
American Excelsior Co. or approved equal.
2. Drainage/Leach Bed - Non-woven polypropylene/polyethylene fabric, Mirafi 140N or approved

equal.

3. Road Base and Structure Reinforcement - Woven polypropylene fabric, Mirafi 600X or approved
equal.

4, Sediment and Job Site erosion control - woven polypropylene fabric - Envirofence by Mirafi or

approved equal.

1.3 EXECUTION

A. For sediment and job site erosion control fabric, the Contractor shall provide and install silt fence as
detailed on the Storm Water Management and Erosion Control Plan. It shall be the Contractor’s option
to provide fabricated reinforced silt fence or prefabricated units, unless otherwise noted. In all
installations, the bottom flap of filter cloth shall be firmly embedded into undisturbed or stabilized grade.
Embedment shall resist pullout and prevent flow under the installation.

END OF SECTION 02242a

May 2010 Geosynthetic Fabric
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SECTION 02242b - SEWAGE TREATMENT LAGOONS

11

1.2

1.3

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for the repair and
maintenance of sewage treatment lagoons. Products shall match existing materials and/or shall
be as follows or as directed by the Owner. Installation procedures shall be in accordance with the
product manufacturer's recommendations. Demolition and removal of materials shall be as
required to support the work.

Submittals
1. Product Data: For each type of product indicated.

PRODUCTS

Materials

Concrete Block shall comply with ASTM C 129.

Concrete Grout shall comply with Fed. Spec. MMM-A-001993.

Riprap Stone shall comply with AREA-01.

Concrete Repair Material shall comply with Fed. Spec. MMM-A-001993.
Sand shall comply with ASTM C 33.

Portland Cement shall comply with ASTM C 150, Type V.

Rubble shall consist of broken concrete or broken stone.

Nogakrwdr

EXECUTION

Algae Removal shall be by mechanical or manual methods and shall include, but not be limited to,
skimming, pumping through a screen, raking, or draining and cleaning the lagoon.

Slope and Dike Reconstruction shall be made to re-establish the original design configuration and
grades. Place riprap, where required, so that its angle of repose is not exceeded.

Liner Reconstruction and Repair shall be made with materials compatible with the existing liner and
compatible with the wastewater and sludge to be contained therein.

Repairs to Elastomeric Membrane Liners shall be made with like material and shall overlap all cuts,
tears, fractures or other defects a minimum of 4 inches. Cut repair pieces square or rectangular. The
method of bonding the new material to existing material shall be similar to the original joint banding
method, except when the original joints have failed. In this case, the material supplier shall demonstrate
that an alternate jointing system shall be satisfactory to the Owner. Replace earth or sand cover
removed during repair or replacement of plastic liner to the same thickness as the original installation.

Repairs to Non-Elastomeric Membrane Liners shall be made by cutting out defective areas back to
sound liner material and replacing with similar material. Joints shall be watertight.

END OF SECTION 02242b

May 2010
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SECTION 02242c - POND RESERVOIR LINERS

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for pond and reservoir liners.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary
1. This Section includes geomembrane liners and floating covers for ponds and reservoirs.

C. Definitions

1.

oA~ wWN

Plastics Terminology: See ASTM D 1600 for definitions of abbreviated terms for plastics not
otherwise defined in this Section.

CSPE: Chlorosulfonated polyethylene.

EIA: Ethylene interpolymer alloy.

EPDM: Ethylene-propylene-diene terpolymer.

PE: Polyethylene.

PP: Polypropylene.

D. Performance Requirements

1.

Provide geomembrane liners and floating covers, as directed, that prevent the passage of
water and gas, as directed.

E. Submittals

1. Product Data: For each type of product indicated. Include the following:

a. Sheets for geomembrane liners and floating covers.
b. Seaming adhesives, solvents, and extrusions.

C. Penetration assemblies.

d. Accessories for floating covers.

2. Shop Drawings: Show fabrication and installation details for geomembrane liners. Show panel
layout, seams, penetrations, perimeter anchorage, floating cover, and methods of attachment and
sealing to other construction. Differentiate between factory and field seams and joints.

3. Samples: For the following products, in sizes indicated:

a. Geomembrane Panels: For each type, not less than one 12-inch (300-mm) seam length
for factory-bonded sheets and one 12-inch (300-mm) seam length for field-bonded sheets.

4, Qualification Data: For qualified Installer OR testing agency, as directed.

5. Product Certificates: For each type of geomembrane liner and floating cover, from manufacturer.

6. Product Test Reports: For each geomembrane sheet, based on evaluation of comprehensive
tests performed by a qualified testing agency.

7. Source quality-control reports.

8. Field quality-control reports.

9. Maintenance Data: For geomembrane liner and floating cover to include in maintenance
manuals.

10. Warranty: Special warranty specified in this Section.

F. Quality Assurance

1. Installer Qualifications: Fabricator of products OR An employer of workers trained and approved
by manufacturer, as directed.

2. Source Limitations: Obtain geomembrane liner and floating cover, accessories, and required
seaming materials, solvents, and adhesives from single source.

3. Preinstallation Conference: Conduct conference at Project site.

May 2010
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a. Inspect and discuss condition of substrate and other preparatory work performed by other
trades.

b. Review structural load limitations.

C. Review limitations on equipment and Installer's personnel.

d. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

e. Review required testing, inspecting, and certifying procedures.

f. Review existing and forecasted weather conditions and procedures for unfavorable
conditions.

G. Project Conditions
1. Weather Limitations: Proceed with installation only when existing and forecasted weather

conditions permit placement and seaming of geomembrane liners and floating covers to be
performed according to manufacturers' written instructions and warranty requirements.

H. Warranty

1. Special Warranty: Specified form in which geomembrane manufacturer, geomembrane liner and
floating cover fabricator, and geomembrane liner and floating cover Installer agree to repair or
replace geomembrane liner and floating cover that fail(s) in materials or workmanship or that
deteriorate(s) under conditions of normal weather within specified warranty period. Warranty
does not include deterioration or failure of geomembrane liner and floating cover due to exposure
to harmful chemicals, gases or vapors, abnormal and severe weather phenomena, fire,
earthquakes, floods, vandalism, or abuse by persons, animals, or equipment.

a.

1.2 PRODUCTS

Failures include, but are not limited to, the following:

1) Leaks in geomembrane liner and floating cover.

2) Defects in seams.

3) Cracks and holes in floating cover.

Warranty Period: One OR Five OR 10, as directed, year(s) from date of Substantial
Completion.

A. CSPE Sheet Materials
1. CSPE Sheet: Formulated from CSPE for use in hydraulic structures and formed into uniform,
flexible sheets.

a. Reinforcing Scrim: One-ply polyester fabric totally encapsulated between two sheets.
1) Construction: 6 x 6 - 1000 d OR 8 x 8 - 250 d OR 10 x 10 - 1000 d, as directed.

b. Nominal Thickness: 45-mil- (1.14-mm-) thick sheet per ASTM D 5199 or ASTM D 751,
Optical Method.

C. Nominal Thickness over Scrim: 11-mil- (0.28-mm-) thick sheet per ASTM D 5199 or
ASTM D 751, Optical Method.

d. Breaking Strength: Not less than 200 Ibf (0.89 kN) minimum average per ASTM D 751,
Procedure A.

e. Tear Strength, Initial: Not less than 70 Ibf (0.31 kN) minimum average per ASTM D 5884
or ASTM D 751, Procedure B.

f. Tear Strength, after Aging: Not less than 35 Ibf (0.16 kN) minimum average per
ASTM D 5884 or ASTM D 751, Procedure B.

g. Puncture Resistance: Not less than 200 Ibf (0.89 kN) minimum average per
ASTM D 4833.

h. Hydrostatic Resistance: Not less than 250-psi (1725-kPa) minimum average resistance
per ASTM D 5514, Procedure A or ASTM D 751, Method A, Procedure 1.

i. Dimensional Stability, Reinforced Sheet: Not more than plus or minus 2 percent per
ASTM D 1204.

Pond Reservoir Liners May 2010
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Low-Temperature Flexibility: Pass, 1/8-inch (3-mm) mandrel, four hours at minus 40 deg F
(minus 40 deg C), and per ASTM D 2136.

UV-Light Resistance: Pass, 4000 hours at 176 deg F (80 deg C), per ASTM G 155.

Ply Adhesion: Not less than 7 Ibf/in. (1.2 kN/m) OR 10 Ibf/in. (1.75 kN/m), as directed, of
seam width, or film tearing bond, according to ASTM D 413, Machine Method.

Water Absorption (for low-water-absorption CSPE): Not more than 2 percent at 70 deg F
(21 deg C) and not more than 30 percent at 158 deg F (70 deg C) for 30 days each per
ASTM D 471, 30-mil- (0.76-mm-) thick sheet.

B. EIA Sheet Materials
1. EIA Sheet: Formulated from EIA for use in hydraulic structures and formed into uniform, flexible
sheets.

a.

Reinforcing Scrim: One-ply polyester fabric totally encapsulated between two sheets.

1) Construction: 6 x 6 - 1000d OR 8 x 8 - 500d OR 10 x 10 - 1000d OR 10 x 11 -
2520 d x 2000 d, as directed.

Nominal Thickness: 36-mil- (0.91-mm-) thick sheet per ASTM D 1593 or ASTM D 751,

Optical Method.

Tensile Strength: Not less than 400 Ibf (1.8 kN) minimum average per ASTM D 751,

Procedure A.

Tear Strength: Not less than 35 Ibf (0.16 kN) minimum average per ASTM D 5884 or

ASTM D 751, Procedure B.

Puncture Resistance:  Not less than 150 Ibf (0.67 kN) minimum average per

ASTM D 4833.

Hydrostatic Resistance: Not less than 100-psi (690-kPa) minimum average resistance per

ASTM D 751, Procedure A.

Dimensional Stability, Reinforced Sheet: Not more than plus or minus 2 percent per

ASTM D 1204.

Low-Temperature Flexibility: Pass, 1/8-inch (3-mm) mandrel, four hours at minus 30 deg F

(minus 34 deg C), and per ASTM D 2136.

UV-Light Resistance: Pass, 4000 hours at 176 deg F (80 deg C), per ASTM G 155.

Ply Adhesion: Not less than 7 Ibf/in. (1.2 kN/m) OR 10 Ibf/in. (1.75 kN/m), as directed, of

seam width, or film tearing bond, according to ASTM D 413, Machine Method.

C. EPDM Sheet Materials
1. EPDM Sheet: Formulated from EPDM, compounded for use in hydraulic structures and formed
into uniform, flexible sheets.

a.

b.

C.

d.
e.

Reinforcing Scrim: One-ply polyester fabric totally encapsulated between two sheets.

1) Construction: 9 x 9 -1000 d OR 10 x 10 - 1000 d, as directed.

Nominal Thickness: 45-mil- (1.14-mm-) thick sheet per ASTM D 5199 or ASTM D 751,
Optical Method.

Breaking Strength: Not less than 190 Ibf (0.85 kN) minimum average per ASTM D 882,
ASTM D 7004, or ASTM D 751, Procedure A.

Tear Resistance: Not less than 130 Ib (0.58 kN) minimum average per ASTM D 1004.
Puncture Strength: Not less than 60 Ibf (0.27 kN) minimum average per ASTM D 4833.

D. PE Sheet Materials
1. PE Sheet: Formulated from virgin PE, compounded for use in hydraulic structures, and formed
into uniform sheets.

a.
b.

May 2010

Sheet Texture: One side smooth; other side smooth OR textured, as directed.

Nominal Density: Low density, 0.910 to 0.925 g/cu. cm OR Linear low density, 0.919 to
0.925 g/cu. cm OR Medium density, 0.926 to 0.939 g/cu. cm OR High density, 0.940 to
0.959 g/cu. Cm, as directed, per ASTM D 1505.

Nominal Thickness: 60-mil- (1.5-mm-) thick sheet per ASTM D 5199 OR ASTM D 5994,
as directed.

Melt Flow Index: Not more than 0.035 0z./10 minutes (1.0 g/10 minutes) per
ASTM D 1238, Condition 190/2.16.

Pond Reservoir Liners
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Carbon Black Content: 2 to 3 percent per ASTM D 1603 or ASTM D 4218.

Carbon Black Dispersion: Per ASTM D 5596, Category 1 and 2.

Oxidation Induction Time: Not less than 100 minutes per ASTM D 3895.

Tensile Properties: Not less than indicated for each direction, per ASTM D 638, Type IV or

ASTM D 6693, Type IV.

1) Strength at Yield: Not less than 126 Ibf/in. (22 kN/m) and 2100 psi (14.5 MPa)
minimum average.

2) Strength at Break: Not less than 228 Ibf/in. (40 kN/m) and 3800 psi (26.2 MPa)
minimum average.

3) Elongation at Yield: Not less than 12 percent minimum average.

4) Elongation at Break: Not less than 700 percent minimum average.

Tear Resistance: Not less than 39 Ibf (0.18 kN) minimum average per ASTM D 1004.

Puncture Resistance: Not less than 108 Ibf (0.48 kN) minimum average per

ASTM D 4833.

Dimensional Stability, Reinforced Sheet: Not more than plus or minus 2 percent per

ASTM D 1204.

Low-Temperature Brittleness: Four hours at minus 76 deg F (minus 60 deg C) per

ASTM D 746.

Environmental Stress Cracking Resistance: Not less than 1500 hours per ASTM D 1693,

Condition B.

E. PP Sheet Materials
1. PP Sheet: Formulated from virgin PP, compounded for use in hydraulic structures, and formed
into uniform, flexible sheets.

a.

b.
c.

Reinforcing Scrim: One-ply polyester fabric totally encapsulated between two sheets.

1) Construction: 9 x 9 -1000 d OR 10 x 10 - 1000 d, as directed.

Sheet Texture: One side smooth; other side smooth OR textured, as directed.

Nominal Thickness: 45-mil- (1.14-mm-) thick sheet per ASTM D 5199 or ASTM D 751,
Optical Method OR ASTM D 5994, as directed.

Tensile Strength: Not less than 250 Ibf (1.1 kN) minimum average per ASTM D 412,
ASTM D 7003, ASTM D 6693, or ASTM D 751, Procedure A.

Tear Resistance: Not less than 55 Ibf (0.24 kN) minimum average per ASTM D 1004,
ASTM D 5884, ASTM D 7003, or ASTM D 751, Procedure B.

Puncture Resistance: Not less than 200 Ibf (0.88 kN) minimum average per ASTM D 4833
or ASTM D 7003.

Low-Temperature Flexibility: Pass, 1/8-inch (3-mm) mandrel, four hours at minus 40 deg F
(minus 40 deg C), and per ASTM D 2136.

Hydrostatic Resistance: Not less than 250-psi (1725-kPa) minimum average resistance
per ASTM D 5514, Procedure A or ASTM D 751, Method A, Procedure 1.

Dimensional Stability, Reinforced Sheet: Not more than plus or minus 1 percent per
ASTM D 1204.

Ply Adhesion: Not less than 20 Ibf/in. (3.5 kN/m) of seam width, or film tearing bond,
according to ASTM D 413, Machine Method.

F. PVC Sheet Materials
1. PVC Sheet: Formulated from virgin PVC with plasticizers and other modifiers, compounded for
use in hydraulic structures, and formed into uniform, flexible sheets with material properties
complying with ASTM D 7176 OR PGI 1104, "Specification for PVC Geomembranes”, as
directed, for nominal thickness indicated.

a.

b.

Nominal Thickness: 10 mils (0.25 mm) OR 20 mils (0.51 mm) OR 30 mils (0.76 mm) OR
40 mils (1.02 mm) OR 50 mils (1.3 mm) OR 60 mils (1.5 mm), as directed.

Sheet Texture: One side smooth; other side smooth OR matte OR faille textured, as
directed.

G. Floating Cover Accessories

Pond Reservoir Liners May 2010
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Screened Scupper Hoses: Manufacturer's standard.

Flotation Blocks: Closed-cell polyethylene foam blocks approximately 4 by 12 inches (102 by 300
mm), 2.2 Ib/cu. ft. (35.2 kg/cu. m).

Access Hatch: Manufacturer's standard, in size indicated.

Miscellaneous Materials

1.

4.

Adhesives: Provide types of adhesive primers, compounds, solvents, and tapes recommended in
writing by geomembrane liner manufacturer for bonding to structures (if required), for sealing of
seams in geomembrane liner, and for sealing penetrations through geomembrane liner.
Penetration Assemblies: Provide manufacturer's standard factory-fabricated assemblies for
sealing penetrations. Include joint sealant recommended in writing by geomembrane liner
manufacturer and compatible with geomembrane liner, containment conditions, and materials.
Battens: Long-length strips of material indicated, size as shown on Drawings. Fabricate battens
with sharp projections removed and edges eased and then predrilled or punched for anchors.
Provide anchors, or other type of attachment, of type and spacing recommended in writing by
geomembrane liner manufacturer for attaching geomembrane liner system to substrate and as
indicated.
a. Batten Material: Liner manufacturer's standard system.

OR

Batten Material: Aluminum; with stainless-steel anchors, complete with gasket and sealant

compatible with geomembrane liner, containment conditions, and materials.

OR

Batten Material: Stainless steel; with stainless-steel anchors, complete with gasket and

sealant compatible with geomembrane liner, containment conditions, and materials.

OR

Batten Material: Plastic compatible with geomembrane liner, cast in place or fastened with

stainless-steel anchors, designed to continuously seal geomembrane liner to batten.
Sand: ASTM C 33; fine aggregate, natural or manufactured sand.

Fabrication

1.

Fabricate geomembrane liner and floating cover, as directed, panels from sheets in sizes as
large as possible with factory-sealed seams, consistent with limitations of weight and installation
procedures. Minimize field seaming.

Fabricate flotation blocks, wrap in geomembrane, and attach to underside of floating cover
according to manufacturer's written instructions.

Fabricate ballast tubes of sand-filed geomembrane and attach to top surface of floating cover
according to manufacturer's written instructions.

Install built-in accessories, hatches, access panels, vents, and walkways on geomembrane
floating cover.

Source Quality Control

1.
2.

3.

Testing Agency: Engage a qualified testing agency to evaluate geomembrane seams.
Destructive Testing: Test for bonded seam strength and peel adhesion every 3000 feet (915 m)
or once per panel, whichever is more frequent.

CSPE Liner and Floating Cover: Test and inspect factory seams, according to ASTM D 4545, for
peel adhesion not less than 10 Ibf/in. (1.75 kN/m) of seam width and for bonded seam strength
not less than 180 Ibf/in. (32 kN/m) of seam width for seams constructed from two scrim-reinforced
sheets, each with nominal sheet thickness of not less than 45 mils (1.14 mm).

EIA Liner and Floating Cover: Test and inspect factory seams, according to ASTM D 4545, for
peel adhesion not less than 10 Ibf/in. (1.75 kN/m) of seam width and for bonded seam strength
not less than 270 Ibf/in. (48 kN/m) of seam width for seams constructed from two scrim-reinforced
sheets, each with nominal sheet thickness of not less than 36 mils (0.91 mm).

EPDM Liner: Test and inspect factory seams, according to ASTM D 4545, for peel adhesion not
less than 10 Ibf/in. (1.75 kN/m) of seam width and for bonded seam strength not less than 160
Ibf/in. (28 kN/m) of seam width for seams constructed from two scrim-reinforced sheets, each with
nominal sheet thickness of not less than 45 mils (1.14 mm).

Pond Reservoir Liners
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6. PE Liner: Test and inspect factory seams, according to ASTM D 4545, for peel adhesion and for
bonded seam strength indicated.

a. Peel Adhesion/Extrusion: Film tear bond and not less than 78 Ibf/in. (13.7 kN/m) of
extrusion-bonded seam width.
OR
Peel Adhesion/Fusion: Film tear bond and not less than 90 Ibf/in. (15.8 kN/m) of fused
seam width.

b. Bonded Seam Strength: Not less than 120 Ibf/in. (21 kN/m) of seam width for seams
constructed from two scrim-reinforced sheets, each with nominal sheet thickness of not
less than 45 mils (1.14 mm).

7. PP Liner and Floating Cover: Test and inspect factory seams, according to ASTM D 4545, for
peel adhesion not less than 20 Ibf/in. (3.5 kN/m) of seam width and for bonded seam strength not
less than 200 Ibf/in. (35 kN/m) of seam width for seams constructed from two scrim-reinforced
sheets, each with nominal sheet thickness of not less than 45 mils (1.14 mm).

8. PVC Liner and Floating Cover: Test and inspect factory seams, according to ASTM D 4545, for
peel adhesion not less than 10 Ibf/in. (1.75 kN/m) of seam width and for bonded seam strength
not less than that indicated below for seams constructed from two sheets of minimum nominal
thickness indicated for each:

a. Bonded Seam Strength for 10-mil- (0.25-mm-) Thick Sheets: 20 Ibf/in. (3.5 kN/m) of seam

width.
b. Bonded Seam Strength for 20-mil- (0.51-mm-) Thick Sheets: 38.5 Ibf/in. (6.7 kN/m) of
seam width.
C. Bonded Seam Strength for 30-mil- (0.76-mm-) Thick Sheets: 58.4 Ibf/in. (10.2 kN/m) of
seam width.
d. Bonded Seam Strength for 40-mil- (1.02-mm-) Thick Sheets: 77.6 Ibf/in. (13.6 kN/m) of
seam width.
e. Bonded Seam Strength for 50-mil- (1.3-mm-) Thick Sheets: 96 Ibf/in. (16.8 kN/m) of seam
width.
f. Bonded Seam Strength for 60-mil- (1.5-mm-) Thick Sheets: 116 Ibf/in. (20.3 kN/m) of
seam width.
1.3 EXECUTION
A. Examination
1. Examine substrates, with Installer present, for compliance with requirements for soil compaction

and grading; for subgrade free from angular rocks, rubble, roots, vegetation, debris, voids,
protrusions, and ground water; and for other conditions affecting performance of geomembrane
liner.

2. Examine anchor trench excavation OR concrete perimeter, as directed, where geomembrane
liner and floating cover, as directed, will be secured, for substrate conditions indicated above and
for correct location and configuration.

3. Proceed with installation only after unsatisfactory conditions have been corrected.
B. Preparation
1. Provide temporary ballast, until edges are permanently secured, that does not damage
geomembrane liner or substrate, to prevent uplift of geomembrane liner in areas with prevailing
winds.
2. Prepare surfaces of construction penetrating through geomembrane liner according to
geomembrane liner manufacturer's written instructions.
3. Remove curing compounds and coatings from concrete surfaces to be sealed to geomembrane
liner.
C. Installation
Pond Reservoir Liners May 2010
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1. General: Place geomembrane liner over prepared surfaces to ensure minimum handling. Install
according to Shop Drawings and in compliance with geomembrane liner manufacturer's written
instructions. Begin placing geomembrane liner at Project's upwind direction and proceed
downwind. Install geomembrane liner in a relaxed condition, free from stress and with minimum
wrinkles, and in full contact with subgrade. Do not bridge over voids or low areas in the
subgrade.  Fit closely and seal around inlets, outlets, and other projections through
geomembrane liner. Permanently secure edges.

2. Field Seams: Comply with geomembrane liner and floating cover manufacturer's written
instructions. Form seams by lapping edges of panels 2 to 4 inches (50 to 102 mm) unless
instructions require a larger overlap. Wipe contact surfaces clean and free of dirt, dust, moisture,
and other foreign materials. Use solvent-cleaning methods and grind geomembrane seam
surfaces if recommended by geomembrane liner manufacturer. Proceed with seaming at
required temperatures for materials and ambient conditions. Continuously bond sheet to sheet to
construct single or double seams of width recommended for method of seaming used. Seal or
fuse free seam edges. Inspect seams and reseal voids.

a. Adhesive Bonding: Apply bonding cement to both contact surfaces in seam area and
press together immediately, or use other seaming methods as instructed by geomembrane
liner manufacturer. Roll to press surfaces together, to distribute adhesive to leading edges
of panels, and to remove wrinkles and fishmouths. Remove excess adhesive.

OR

Thermal Bonding: Use thermal-welding technique recommended by geomembrane liner
manufacturer. Apply pressure to smoothly bond surfaces together. Examine for and patch
wrinkles and fishmouths.

3. Installation in Anchor Trench: Install geomembrane liner and floating cover in trench according to
manufacturer's written instructions. Backfill and compact to lock liner into trench.
4, Attachment to Concrete: Use manufacturer's standard system to suit Project conditions. Support

adhesive and geomembrane on minimum 8-inch- (200-mm-) wide concrete substrate unless
otherwise indicated.

a. Install batten strips over geomembrane liner and floating cover as shown on Drawings.
b. Install antichafing strips of geomembrane sheet between geomembrane liner and floating
cover according to manufacturer's written instructions.
C. Install floating cover with perimeter fold.
5. Floating Cover Flotation Control: Connect drainage hoses in perimeter fold, sumps, or scuppers
to pump or gravity drain system.
6. Liner Repairs: Repair tears, punctures, and other imperfections in geomembrane liner field and

seams using patches of geomembrane liner material, liner-to-liner bonding materials, and
bonding methods according to geomembrane liner manufacturer's written instructions. Apply
bonding solvent or weld to contact surfaces of both patch and geomembrane liner, and press
together immediately. Roll to remove wrinkles.

D. Field Quality Control
1. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
2. Nondestructive Testing: Visually inspect seams and patches. Comply with ASTM D 4437 for Air
Lance Test, Vacuum Box Testing, or Ultrasonic (High Frequency) Pulse Echo Testing or with
GRI Test Method GM6, as applicable to geomembrane liner and floating cover and seam
construction. Record locations of failed seams and patches. Individually number and date
occurrences and details of leak and remedial action. Repair leaking seams and patches.

3. Prepare test and inspection reports.
E. Disinfection
1. Disinfect the complete installation according to procedures in AWWA C652.
F. Protection
1. Protect installed geomembrane liner and floating cover according to manufacturer's written

instructions. Repair or replace areas of geomembrane liner damaged by scuffing, punctures,
traffic, rough subgrade, or other unacceptable conditions.

May 2010 Pond Reservoir Liners
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2. Before initial filling of pond or placement of earth cover, inspect seams and patched areas to
ensure tight, continuously bonded installation. Repair damaged geomembrane and seams and
reinspect repaired work.

END OF SECTION 02242c

Pond Reservoir Liners May 2010
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GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for tree protection and
trimming. Products shall be as follows or as directed by the Owner. Installation procedures shall
be in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary
1. Section includes general protection and pruning of existing trees and plants that are affected by
execution of the Work, whether temporary or permanent construction.

Definitions

1. Caliper: Diameter of a trunk measured by a diameter tape or the average of the smallest and
largest diameters at 6 inches (150 mm) above the ground for trees up to, and including, 4-inch
(100-mm) size; and 12 inches (300 mm) above the ground for trees larger than 4-inch (100-mm)

size.

2. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction, and indicated on Drawings.

3. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during

construction, and indicated on Drawings OR defined by a circle concentric with each tree with a
radius 1.5 times the diameter of the drip line unless otherwise indicated, as directed.

4. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

Submittals

1. Product Data: For each type of product indicated.

2. Tree Pruning Schedule: Written schedule detailing scope and extent of pruning of trees to remain
that interfere with or are affected by construction.

3. Qualification Data: For qualified arborist and tree service firm.

4, Certification: From arborist, certifying that trees indicated to remain have been protected during

construction according to recognized standards and that trees were promptly and properly treated
and repaired when damaged.

5. Maintenance Recommendations: From arborist, for care and protection of trees affected by
construction during and after completing the Work.
6. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which

establishes preconstruction conditions that might be misconstrued as damage caused by

construction activities.

a. Use sufficiently detailed photographs or videotape.

b. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plants designated to remain.

Quality Assurance

1. Arborist Qualifications: Certified Arborist as certified by ISA OR Certified Arborist-Municipal
Specialist as certified by ISA OR Licensed arborist in jurisdiction where Project is located OR
Current member of ASCA OR Registered Consulting Arborist as designated by ASCA, as
directed.

2. Tree Service Firm Qualifications: An experienced tree service firm that has successfully
completed temporary tree and plant protection work similar to that required for this Project and
that will assign an experienced, qualified arborist to Project site during execution of the Work.

3. Preinstallation Conference: Conduct conference at Project site.

Project Conditions

Tree Protection And Trimming
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1. The following practices are prohibited within protection zones:
a. Storage of construction materials, debris, or excavated material.
b. Parking vehicles or equipment.
C. Foot traffic.
d. Erection of sheds or structures.
e. Impoundment of water.
f. Excavation or other digging unless otherwise indicated.
g. Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.
2. Do not direct vehicle or equipment exhaust toward protection zones.
3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and

organic muich.

1.2 PRODUCTS

A. Materials

1. Topsoil: Natural or cultivated top layer of the soil profile or manufactured topsoil; containing
organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of
brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and
other objects more than 1 inch (25 mm) in diameter; and free of weeds, roots, and toxic and other
nonsoil materials.

a. Obtain topsoil only from well-drained sites where topsoil is 4 inches (100 mm) deep or
more; do not obtain from bogs or marshes.

OR

Topsoil: Stockpiled topsoil from location shown on Drawings OR Imported or manufactured

topsoil complying with ASTM D 5268, as directed.

2. Organic Mulch: Free from deleterious materials and suitable as a top dressing for trees and
shrubs, consisting of one of the following:

a. Type: Shredded hardwood OR Ground or shredded bark OR Wood and bark chips, as
directed.

b. Size Range: 3 inches (76 mm) maximum, 1/2 inch (13 mm) minimum.

3. Protection-Zone Fencing: Fencing fixed in position and meeting one of the following
requirements, as directed. Previously used materials may be used when approved by the
Owner.

a. Chain-Link Protection-Zone Fencing: Galvanized-steel OR Polymer-coated steel OR
Polymer-coated galvanized-steel, as directed, fencing fabricated from minimum 2-inch
(50-mm) opening, 0.148-inch- (3.76-mm-) diameter wire chain-link fabric; with pipe posts,
minimum 2-3/8-inch- (60-mm-) OD line posts, and 2-7/8-inch- (73-mm-) OD corner and pull
posts; with 1-5/8-inch- (42-mm-) OD top rails OR with 0.177-inch- (4.5-mm-) diameter top
tension wire, as directed, and 0.177-inch- (4.5-mm-) diameter bottom tension wire; with tie
wires, hog ring ties, and other accessories for a complete fence system.

1) Height: 4 feet (1.2 m) OR 6 feet (1.8 m) OR 8 feet (2.4 m), as directed.
2) Polymer-Coating Color (if polymer coating is required): Dark green OR Olive green
OR Brown OR Black, as directed.

b. Plywood Protection-Zone Fencing: Plywood framed with four 2-by-4-inch (50-by-100-mm)
rails, with 4-by-4-inch (100-by-100-mm) preservative-treated wood posts spaced not more
than 8 feet (2.4 m) apart.

1) Height: 4 feet (1.2 m) OR 6 feet (1.8 m), as directed.
2) Plywood and Lumber: Comply with requirements in Division 06 Section "Rough
Carpentry" OR Division 06 Section "Miscellaneous Carpentry”, as directed.

C. Wood Protection-Zone Fencing:  Constructed of two 2-by-4-inch (50-by-100-mm)
horizontal rails, with 4-by-4-inch (100-by-100-mm) preservative-treated wood posts spaced
not more than 8 feet (2.4 m) apart, and lower rail set halfway between top rail and ground.
1) Height: 4 feet (1.2 m).

Tree Protection And Trimming May 2010
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2) Lumber: Comply with requirements in Division 06 Section "Rough Carpentry" OR
Division 06 Section "Miscellaneous Carpentry”, as directed.

d. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density
extruded and stretched polyethylene fabric with 2-inch (50-mm) maximum opening in
pattern and weighing a minimum of 0.4 Ib/ft. (0.6 kg/m); remaining flexible from minus 60 to
plus 200 deg F (minus 16 to plus 93 deg C); inert to most chemicals and acids; minimum
tensile yield strength of 2000 psi (13.8 MPa) and ultimate tensile strength of 2680 psi (18.5
MPa); secured with plastic bands or galvanized-steel or stainless-steel wire ties; and
supported by tubular or T-shape galvanized-steel posts spaced not more than 8 feet
(2.4 m) apart.

1) Height: 4 feet (1.2 m).
2) Color: High-visibility orange, nonfading.

e. Gates: Single OR Double, as directed, swing access gates matching material and
appearance of fencing, to allow for maintenance activities within protection zones; leaf
width 24 inches (610 mm) OR 36 inches (914 mm) OR As indicated, as directed.

Protection-Zone Signage: Shop-fabricated, rigid plastic or metal sheet with attachment holes

prepunched and reinforced; legibly printed with nonfading lettering and as follows:

a. Size and Text: As shown on Drawings.

b. Lettering: 3-inch- (75-mm-) high minimum, white OR black, as directed, characters on
white OR red, as directed, background.

EXECUTION

Examination

1.

Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and
sedimentation-control measures are in place. Verify that flows of water redirected from
construction areas or generated by construction activity do not enter or cross protection zones.
For the record, prepare written report, endorsed by arborist, listing conditions detrimental to tree
and plant protection.

Preparation

1.

Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. Flag

OR Tie a 1-inch (25-mm) blue-vinyl tape around, as directed, each tree trunk at 54 inches (1372

mm) above the ground.

Protect tree root systems from damage caused by runoff or spillage of noxious materials while

mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, or

excessive wetting caused by dewatering operations.

Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated.

a. Apply 4-inch (100-mm) OR 6-inch (150-mm), as directed, average thickness of organic
mulch. Do not place mulch within 6 inches (150 mm) of tree trunks.

Tree- And Plant-Protection Zones

1.

Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before
materials or equipment are brought on the site and construction operations begin in a manner
that will prevent people and animals from easily entering protected area except by entrance
gates. Construct fencing so as not to obstruct safe passage or visibility at vehicle intersections
where fencing is located adjacent to pedestrian walkways or in close proximity to street
intersections, drives, or other vehicular circulation.

a. Chain-Link Fencing: Install to comply with ASTM F 567 and with manufacturer's written
instructions.

b. Posts: Set or drive posts into ground one-third the total height of the fence without
concrete footings. Where a post is located on existing paving or concrete to remain,
provide appropriate means of post support acceptable to the Owner.

C. Access Gates: Install where indicated; adjust to operate smoothly, easily, and quietly, free
of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption,

Tree Protection And Trimming
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or malfunction, throughout entire operational range. Confirm that latches and locks engage
accurately and securely without forcing or binding.

2. Protection-Zone Signage: Install protection-zone signage in visibly prominent locations in a
manner approved by the Owner. Install one sign spaced approximately every 20 feet (6 m) OR
35 feet (10.5 m) OR 50 feet (15 m), as directed, on protection-zone fencing, but no fewer than
four signs with each facing a different direction.

3. Maintain protection zones free of weeds and trash.

4. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are
damaged by construction operations, in a manner approved by the Owner.

5. Maintain protection-zone fencing and signage in good condition as acceptable to the Owner and
remove when construction operations are complete and equipment has been removed from the
site.

a. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment
access through the protection zone.

b. Temporary access is permitted subject to preapproval in writing by arborist if a root buffer
effective against soil compaction is constructed as directed by arborist. Maintain root
buffer so long as access is permitted.

D. Excavation
1. General: Excavate at edge of protection zones and for trenches indicated within protection zones
according to requirements in Division 02 Section "Earthwork".
2. Trenching near Trees: Where utility trenches are required within protection zones, hand excavate

under or around tree roots or tunnel under the roots by drilling, auger boring, or pipe jacking. Do
not cut main lateral tree roots or taproots; cut only smaller roots that interfere with installation of
utilities. Cut roots as required for root pruning.

3. Redirect roots in backfill areas where possible. If encountering large, main lateral roots, expose
roots beyond excavation limits as required to bend and redirect them without breaking. If
encountered immediately adjacent to location of new construction and redirection is not practical,
cut roots approximately 3 inches (75 mm) back from new construction and as required for root
pruning.

4. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary earth
cover or pack with peat moss and wrap with burlap. Water and maintain in a moist condition.
Temporarily support and protect roots from damage until they are permanently relocated and
covered with soil.

E. Root Pruning
1. Prune roots that are affected by temporary and permanent construction. Prune roots as follows:

a. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning
instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other
equipment that rips, tears, or pulls roots.

b. Cut Ends: Do not paint cut root ends OR Coat cut ends of roots more than 1-1/2 inches
(38 mm) in diameter with an emulsified asphalt or other coating formulated for use on
damaged plant tissues and that is acceptable to arborist, as directed.

C. Temporarily support and protect roots from damage until they are permanently redirected
and covered with soil.
d. Cover exposed roots with burlap and water regularly.
e. Backfill as soon as possible according to requirements in Division 02 Section "Earthwork".
2. Root Pruning at Edge of Protection Zone: Prune roots 12 inches (300 mm) outside OR 12 inches

(300 mm) inside OR 6 inches (150 mm) outside OR 6 inches (150 mm) inside OR flush with the
edge, as directed, of the protection zone, by cleanly cutting all roots to the depth of the required
excavation.

3. Root Pruning within Protection Zone: Clear and excavate by hand to the depth of the required
excavation to minimize damage to root systems. Use narrow-tine spading forks, comb soil to
expose roots, and cleanly cut roots as close to excavation as possible.

Tree Protection And Trimming May 2010
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Crown Pruning

1.

Prune branches that are affected by temporary and permanent construction. Prune branches as

follows:

a. Prune trees to remain to compensate for root loss caused by damaging or cutting root
system. Provide subsequent maintenance during Contract period as recommended by
arborist.

b. Pruning Standards: Prune trees according to ANSI A300 (Part 1) and the following:

1) Type of Pruning: Cleaning OR Thinning OR Raising OR Reduction, as directed.
2) Specialty Pruning: Restoration OR Vista OR Palm OR Utility, as directed.

C. Cut branches with sharp pruning instruments; do not break or chop.

d. Do not apply pruning paint to wounds.

Chip removed branches and spread over areas identified by the Owner OR stockpile in areas

approved by the Owner OR dispose of off-site, as directed.

Regrading

1.

Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope

grade beyond the protection zone. Maintain existing grades within the protection zone.

OR

Lowering Grade within Protection Zone: Where new finish grade is indicated below existing

grade around trees, slope grade away from trees as recommended by arborist unless otherwise

indicated.

a. Root Pruning: Prune tree roots exposed by lowering the grade. Do not cut main lateral
roots or taproots; cut only smaller roots. Cut roots as required for root pruning.

Raising Grade: Where new finish grade is indicated above existing grade around trees, slope

grade beyond the protection zone. Maintain existing grades within the protection zone.

OR

Minor Fill within Protection Zone: Where existing grade is 2 inches (50 mm) or less below

elevation of finish grade, fill with topsoil. Place topsoil in a single uncompacted layer and hand

grade to required finish elevations.

Field Quality Control

1.

Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of
trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports.

Repair And Replacement

1.

General: Repair or replace trees, shrubs, and other vegetation indicated to remain or be
relocated that are damaged by construction operations, in a manner approved by the Owner.

a. Submit details of proposed root cutting and tree and shrub repairs.

b. Have arborist perform the root cutting, branch pruning, and damage repair of trees and
shrubs.

C. Treat damaged trunks, limbs, and roots according to arborist's written instructions.

d. Perform repairs within 24 hours.

e. Replace vegetation that cannot be repaired and restored to full-growth status, as

determined by the Owner.
Trees: Remove and replace trees indicated to remain that are more than 25 OR 66, as directed,
percent dead or in an unhealthy condition before the end of the corrections period or are
damaged during construction operations that the Owner determines are incapable of restoring to
normal growth pattern.

a. Provide new trees of same size and species as those being replaced for each tree that
measures 6 inches (150 mm) OR 4 inches (100 mm), as directed, or smaller in caliper
size.

OR

Provide one OR two, as directed, new tree(s) of 6-inch (150-mm) OR 4-inch (100-mm), as
directed, caliper size for each tree being replaced that measures more than 6 inches (150
mm) OR 4 inches (100 mm), as directed, in caliper size.

1) Species: Species selected by the Owner.

Tree Protection And Trimming
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b. Plant and maintain new trees as specified in Division 02 Section "Exterior Plants".

3. Soil Aeration: Where directed by the Owner, aerate surface soil compacted during construction.
Aerate 10 feet (3 m) beyond drip line and no closer than 36 inches (900 mm) to tree trunk. Drill 2-
inch- (50-mm-) diameter holes a minimum of 12 inches (300 mm) deep at 24 inches (600 mm)
o.c. Backfill holes with an equal mix of augered soil and sand.

J. Disposal Of Surplus And Waste Materials

1. Disposal: Remove excess excavated material, displaced trees, trash and debris, and legally
dispose of them off Owner's property.

END OF SECTION 02244

Tree Protection And Trimming May 2010
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SECTION 02244a - TERMITE CONTROL

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for termite control. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

B. Summary
1. Section Includes:

Soil and wood treatment with termiticide.

Bait-station system.

Metal mesh barrier system.

Polymer sheet barrier system with termiticide.

Polymer barrier fittings with termiticide for installation around utility penetrations.

caoow

C. Submittals

1.

2.
3.
4

May 2010

Product Data: For each type of termite control product.

a. Include the EPA-Registered Label for termiticide products.

Qualification Data: For qualified Installer.

Product Certificates: For termite control products, from manufacturer.

Soil Treatment Application Report: After application of termiticide is completed, submit report for
Owner's records and include the following:

a. Date and time of application.

b Moisture content of soil before application.

C. Termiticide brand name and manufacturer.

d. Quantity of undiluted termiticide used.

e Dilutions, methods, volumes used, and rates of application.

f Areas of application.

Water source for application.

Wood Treatment Application Report: After application of termiticide is completed, submit report
for Owner's records and include the following:

Q -

a. Date and time of application.

b. Termiticide brand name and manufacturer.

C. Quantity of undiluted termiticide used.

d. Dilutions, methods, volumes used, and rates of application.
e. Areas of application.

Bait-Station System Application Report: After installation of bait-station system is completed,
submit report for Owner's records and include the following:

a. Location of areas and sites conducive to termite feeding and activity.

b. Plan drawing showing number and locations of bait stations.

C. Dated report for each monitoring and inspection occurrence indicating level of termite
activity, procedure, and treatment applied before time of Substantial Completion.

d. Termiticide brand name and manufacturer.

e. Quantities of termiticide and nontoxic termite bait used.

f. Schedule of inspections for one year from date of Substantial Completion.

Polymer Sheet Barrier System with Termiticide Application Report: After installation of polymer
sheet barrier system with termiticide is completed, submit report for Owner's records and include

the following:

a. Plan drawing showing extent of sheet barrier and number and locations of each type of
polymer barrier fitting.

b. Termiticide brand name and manufacturer.

Termite Control
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C. Schedule of inspections for one year from date of Substantial Completion.

Polymer Barrier Fittings with Termiticide Application Report: After installation of polymer barrier

fittings with termiticide is completed, submit report for Owner's records and include the following:

a. Plan drawing showing number and locations of each type of polymer barrier fitting with
termiticide.

b. Termiticide brand name and manufacturer.

C. Schedule of inspections for one year from date of Substantial Completion.

Warranties: Sample of special warranties.

D. Quality Assurance

1.

Installer Qualifications: A specialist who is licensed according to regulations of authorities having
jurisdiction to apply termite control treatment and products in jurisdiction where Project is
located, and who employs workers trained and approved by manufacturer to install
manufacturer's products.

Regulatory Requirements: Formulate and apply termiticides and termiticide devices according to
the EPA-Registered Label.

Source Limitations: Obtain termite control products from single source.

Preinstallation Conference: Conduct conference at Project site.

E. Project Conditions

1.

Environmental Limitations: To ensure penetration, do not treat soil that is water saturated or
frozen. Do not treat soil while precipitation is occurring. Comply with requirements of the EPA-
Registered Label and requirements of authorities having jurisdiction.

Coordinate soil treatment application with excavating, filling, grading, and concreting operations.
Treat soil under footings, grade beams, and ground-supported slabs before construction.

Apply wood treatment after framing, sheathing, and exterior weather protection is completed but
before electrical and mechanical systems are installed.

Install bait-station system during construction to determine areas of termite activity and after
construction, including landscaping, is completed.

Install polymer sheet barrier system with termiticide prior to placing concrete slab reinforcement
and pouring concrete and after installation and inspection of footings, foundations, and plumbing
and electrical pipes and conduits.

Install polymer barrier fittings with termiticide around utility penetrations prior to pouring concrete
and after installation and inspection of plumbing and electrical pipes and conduits, slab vapor
barrier, and concrete slab reinforcement.

F. Warranty

1.

Soil Treatment Special Warranty: Manufacturer's standard form, signed by Applicator and
Contractor, certifying that termite control work, consisting of applied soil termiticide treatment, will
prevent infestation of subterranean termites. |If subterranean termite activity or damage is
discovered during warranty period, re-treat soil and repair or replace damage caused by termite
infestation.

a. Warranty Period: Three OR Five, as directed, years from date of Substantial Completion.

Wood Treatment Special Warranty: Manufacturer's standard form, signed by Applicator and
Contractor, certifying that termite control work, consisting of applied wood termiticide treatment,
will prevent infestation of subterranean termites. If subterranean termite damage is discovered
during warranty period, repair or replace damage caused by termite infestation and treat
replacement wood.

a. Warranty Period: 12 years from date of Substantial Completion.

Polymer Sheet Barrier System with Termiticide Special Warranty: Manufacturer's standard form,
signed by Applicator and Contractor, certifying that termite control work, consisting of installation
of polymer sheet barrier system with termiticide, will prevent infestation of subterranean termites.
If subterranean termite activity or damage is discovered during warranty period, re-treat and
repair or replace damage caused by termite infestation.

a. Warranty Period: 10 years from date of Substantial Completion.

Termite Control May 2010
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4, Polymer Barrier Fittings with Termiticide Special Warranty: Manufacturer's standard form, signed
by Applicator and Contractor, certifying that termite control work, consisting of installation of
polymer barrier fittings with termiticide, will prevent infestation of subterranean termites. If
subterranean termite activity or damage is discovered during warranty period, re-treat and repair
or replace damage caused by termite infestation.

a. Warranty Period: Five years from date of Substantial Completion.

Maintenance Service

1. Continuing Service (as directed): Beginning at Substantial Completion, provide 12 months'
continuing service including monitoring, inspection, and re-treatment for occurrences of termite
activity.  Provide a standard continuing service agreement. State services, obligations,
conditions, terms for agreement period, and terms for future renewal options.

PRODUCTS

Soil Treatment
1. Termiticide: Provide an EPA-Registered termiticide, complying with requirements of authorities
having jurisdiction, in an aqueous solution formulated to prevent termite infestation. Provide
guantity required for application at the label volume and rate for the maximum termiticide
concentration allowed for each specific use, according to product's EPA-Registered Label.
a. Service Life of Treatment: Soil treatment termiticide that is effective for not less than three
OR five, as directed, years against infestation of subterranean termites.

Wood Treatment

1. Borate: Provide an EPA-Registered borate temiticide, complying with requirements of authorities
having jurisdiction, in an aqueous solution for spray application and a gel solution for pressure
injection, formulated to prevent termite infestation in wood. Provide quantity required for
application at the label volume and rate for the maximum diffusible borate concentration allowed
for each specific use, according to product's EPA-Registered Label.

Bait-Station System
1. Provide bait stations based on the dimensions of building perimeter indicated on Drawings,
according to manufacturer's EPA-Registered Label for product, manufacturer's written
instructions, and the following:
a. No fewer than one bait station per 8 linear feet (2.4 linear meters) OR 20 linear feet (6.1
linear meters), as directed.
b. No fewer than one cluster of bait stations per 20 linear feet (6.1 linear meters), consisting
of no fewer than three bait stations per cluster.

Metal Mesh Barrier System
1. Stainless-Steel Mesh: 0.025-by-0.018-inch (0.64-by-0.45-mm) mesh of 0.08-inch- (2.0-mm-)
diameter, stainless-steel wire, Type 316.

Polymer Sheet Barrier System
1. Polymer Sheet: 16-mil- (0.40-mm-) thick, multilayered, laminated, polymer sheet with lambda-
cyhalothrin termiticide sealed between two outer polymer layers.

Polymer Barrier Fittings

1. Pipe/Conduit Fitting: Integral 2-1/2-inch- (65-mm-) long polymer sleeve and 1-inch- (25-mm-)
wide circular flange with lambda-cyhalothrin termiticide sealed between two outer polymer layers;
with fasteners.

2. Tub Trap Fitting: Integral polymer boot and 23-by-23-inch (585-by-585-mm) flange with lambda-
cyhalothrin termiticide sealed between two outer polymer layers; with fasteners.

Termite Control
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1.3

EXECUTION

Examination

1. Examine substrates, areas, and conditions, with Applicator present, for compliance with
requirements for moisture content of soil per termiticide label requirements, interfaces with
earthwork, slab and foundation work, landscaping, utility installation, and other conditions
affecting performance of termite control.

2. Proceed with application only after unsatisfactory conditions have been corrected.
Preparation
1. General: Comply with the most stringent requirements of authorities having jurisdiction and with

manufacturer's written instructions for preparation before beginning application of termite control
treatment. Remove all extraneous sources of wood cellulose and other edible materials such as
wood debris, tree stumps and roots, stakes, formwork, and construction waste wood from soil
within and around foundations.

2. Soil Treatment Preparation: Remove foreign matter and impermeable soil materials that could
decrease treatment effectiveness on areas to be treated. Loosen, rake, and level soil to be
treated except previously compacted areas under slabs and footings. Termiticides may be
applied before placing compacted fill under slabs if recommended in writing by termiticide
manufacturer.

a. Fit filling hose connected to water source at the site with a backflow preventer, complying
with requirements of authorities having jurisdiction.

Application, General
1. General: Comply with the most stringent requirements of authorities having jurisdiction and with
manufacturer's EPA-Registered Label for products.

Applying Soil Treatment
1. Application: Mix soil treatment termiticide solution to a uniform consistency. Provide quantity
required for application at the label volume and rate for the maximum specified concentration of

termiticide, according to manufacturer's EPA-Registered Label, to the following so that a

continuous horizontal and vertical termiticidal barrier or treated zone is established around and

under building construction. Distribute treatment evenly.

a. Slabs-on-Grade and Basement Slabs: Under ground-supported slab construction,
including footings, building slabs, and attached slabs as an overall treatment. Treat soil
materials before concrete footings and slabs are placed.

b. Foundations: Adjacent soil, including soil along the entire inside perimeter of foundation
walls; along both sides of interior partition walls; around plumbing pipes and electric
conduit penetrating the slab; around interior column footers, piers, and chimney bases; and
along the entire outside perimeter, from grade to bottom of footing. Avoid soil washout
around footings.

C. Crawlspaces: Soil under and adjacent to foundations as previously indicated. Treat
adjacent areas including around entrance platform, porches, and equipment bases. Apply
overall treatment only where attached concrete platform and porches are on fill or ground.

d. Masonry: Treat voids.
e. Penetrations: At expansion joints, control joints, and areas where slabs will be penetrated.

2. Avoid disturbance of treated soil after application. Keep off treated areas until completely dry.

3. Protect termiticide solution, dispersed in treated soils and fills, from being diluted until ground-
supported slabs are installed. Use waterproof barrier according to EPA-Registered Label
instructions.

4, Post warning signs in areas of application.

5. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading,

landscaping, or other construction activities following application.

Applying Wood Treatment

Termite Control May 2010
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Application: Mix wood treatment solution to a uniform consistency. Provide quantity required for
application at the label volume and rate for the maximum specified concentration of borate,
according to manufacturer's EPA-Registered Label, so that wood framing, sheathing, siding, and
structural members subject to infestation receive treatment.

a. Framing and Sheathing: Apply termiticide solution by spray to bare wood for complete
coverage.

b. Wood Members More Than 4 Inches (100 mm) Thick: Inject termiticide gel solution under
pressure into holes of size and spacing required by manufacturer for treatment.

C. Exterior Uncoated Wood Trim and Siding: Apply termiticide solution to bare wood siding.

After 48 hours, apply a seal coat of paint as specified in Division 07.

F. Installing Bait-Station System

1. Place bait stations according to the EPA-Registered Label for the product and manufacturer's
written instructions, in the following areas that are conducive to termite feeding and activity:
a. Conducive sites and locations indicated on Drawings.

b. In and around infested trees and stumps.

C. In mulch beds.

d. Where wood directly contacts soil.

e. Areas of high soil moisture.

f. Near irrigation sprinkler heads.

g. Each area where roof drainage system, including downspouts and scuppers, drains to soil.
h. Along driplines of roof overhangs without gutters.

i. Where condensate lines from mechanical equipment drip or drain to soil.

j- At plumbing penetrations through ground-supported slabs.

K. Other sites and locations as determined by licensed Installer.

2. Inspect and service bait stations from time of their application until Substantial Completion unless
extended by continuing service agreement, according to the EPA-Registered Label for product
and manufacturer's written instructions for termite management system and bait products.

a. Service Frequency: Inspect bait stations not less than once every OR every three, as
directed, month(s).
G. Installing Metal Mesh Barrier System

1. Install metal mesh barrier system where indicated to provide a continuous barrier to entry of
subterranean termites according to manufacturer's written instructions.

a. Fit mesh tightly around pipe or other penetrations, and terminate at slab and foundation
perimeters.

b. Install mesh under the perimeter of concrete slab edges and joints after vapor barrier and
reinforcing steel are in place, and comply with manufacturer's written installation methods.

2. Inspect annually for termite activity and effectiveness of metal mesh barrier system according to
manufacturer's written instructions.

H. Installing Polymer Sheet Barrier System

1. Install polymer sheet barrier system according to manufacturer's EPA-Registered Label to
provide a complete and continuous barrier to entry of subterranean termites.

2. Remove any pipe wrap material so that the polymer sheet barrier system and fittings can be
applied directly to the pipe or conduit. After installing the barrier, reapply pipe wrap material both
below and above the blocker to protect the pipe from contact with concrete.

3. Install polymer barrier fittings around each utility pipe and conduit penetrating concrete slab
and/or foundation walls according to the EPA-Registered Label for the product and
manufacturer's written instructions.

l. Installing Polymer Barrier Fittings

1. Remove any pipe wrap material so that the polymer barrier fittings can be applied directly to the
pipe or conduit. After installing the barrier, reapply pipe wrap material both below and above the
blocker to protect the pipe from contact with concrete.

May 2010 Termite Control
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2. Install polymer barrier fittings around each utility pipe and conduit penetrating concrete slab
and/or foundation walls according to the EPA-Registered Label for the product and
manufacturer's written instructions.

END OF SECTION 02244a
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1.2

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of wire mesh gabions. Products shall
match existing materials and/or shall be as follows or as directed by the Owner. Installation
procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

Description: Gabion units shall consist of compartmented rectangular basket containers filled with
stone. The required sizes of the gabion units are Length times Width times Depth. Twisted or welded
wire mesh shall be used. Baskets shall be fabricated from galvanized steel wire formed into a
nonraveling mesh.

Submittals
1. Samples: Stone fill material submitted for approval prior to delivery.

PRODUCTS

Steel Twisted Wire Mesh Gabions: Gabion basket units shall be of nonraveling construction and
fabricated from a double twisted hexagonal wire mesh. The size of mesh openings shall be
approximately 3-1/4 in. by 4-1/2 in. (80 by 115 mm). The gabion mesh wires shall be wrapped around
the selvage wire no less than 1 1/2 times and shall interconnect with adjacent mesh wires. All steel wire
used shall be galvanized prior to fabrication into mesh. All gabion diaphragm and frame wire shall equal
or exceed ASTM A 641, and possess soft tensile strength of 60,000 psi (415 Mpa) with a tolerance of
minus 2,000 psi (14 Mpa). The galvanized wire shall have a Finish 5, Class 3, zinc coating, as indicated
in ASTM A 641. The weight of coating shall be determined by ASTM A 90. The grade of zinc used for
coating shall be High Grade or Special High Grade as prescribed in ASTM B 6, Table 1. The uniformity
of coating shall equal or exceed four 1-minute dips by the Preece Test, as determined by ASTM A 239.

Steel Welded Wire Mesh Gabions: Gabion basket units shall be of nonraveling construction and
fabricated from a welded square wire mesh. The size of mesh openings shall be approximately 3 in. by
3in. (75 by 75 mm). The welded joints of the wire mesh shall conform to ASTM A 185 except that the
weld shears shall be at least 600 Ibs (2700 N). All gabion diaphragm and frame wire shall equal or
exceed ASTM A 641, and possess soft tensile strength of 60,000 psi (415 Mpa) with a tolerance of
minus 2,000 psi (14 Mpa). The galvanized wire shall have a Finish 5 Class 3 zinc coating, indicated in
ASTM A 641. The weight of coating shall be determined by ASTM A 90. The grade of zinc used for
coating shall be High Grade or Special High Grade as prescribed in ASTM B 6, Table 1. The uniformity
of coating shall equal or exceed four 1-minute dips by the Preece Test, as determined by ASTM A 239.

Mesh wire shall be minimum 0.120-in. (3.05 mm) diameter after coating with 0.85 oz/sq ft (240 g/sq m)
zinc coating.

Selvage wire shall be minimum 0.150-in. (3.80 mm) diameter after coating with 0.85 o0z/sq ft (240 g/sq
m) zinc coating.

Wire used for lacing or as internal connecting wire within basket cells shall be minimum 0.087-in. (2.21
mm) diameter after coating with 0.70 oz/sq ft (220 g/sq m) zinc coating and may have soft tensile
strength designation.

Stone Fill

Wire Mesh Gabions
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1. Quality: Stone shall be durable and of suitable quality to ensure permanence in the structure and
climate in which it is to be used. It shall be free of cracks, seams, and other defects that would
tend to increase unduly its deterioration from natural causes or reduce its size to that which could
not be retained in the gabion baskets. The inclusion of more than 5% by weight of dirt, sand,
clay, and rock fines will not be permitted. The sources from which the Contractor proposes to
obtain the material shall be selected well in advance of the time when the material will be required
in the work. Suitable samples of stone fill material shall be collected in the presence of the
Owner’s representative and submitted to the Owner for approval prior to delivery of any such
material to the site of the work. Unless otherwise specified, all test samples shall be obtained by
the Contractor and delivered at his expense to the Owner. Suitable tests and/or service records
will be used to determine the acceptability of the stone. In the event suitable test reports and
service records are not available, the material shall be subjected to such tests as are necessary
to determine its acceptability for use in the work. Tests to which the material may be subjected
include petrographic analysis, specific gravity, absorption, wetting and drying, freezing and
thawing, and such other tests as may be considered necessary to demonstrate to the satisfaction
of the Owner that the materials are acceptable for use in the work.

2. Gradation: Stone fill used in the gabions shall be a well-graded mixture with sizes ranging
between 4 in. and 8 in. (100 and 200 mm), based on US Standard square mesh sieves. No stone
shall have a minimum dimension less than 4 in. (100 mm) and a maximum dimension greater
than 12 in. (300 mm) in any direction. The ratio of the maximum dimension to the minimum
dimension shall not be greater than two. If the height of the gabion basket is 12 in. (300 mm) or
less, stone shall have no dimensions greater than 8 in. (200 mm) in any direction.

3. Filter Material: The material shall be composed of tough durable particles, reasonably free from
thin, flat, and elongated pieces, and contain no organic matter or soft friable particles in quantities
considered objectionable by the Owner. Filter material shall consist of sand and gravel or
crushed stone, well graded between the prescribed limits listed below, and conform to the
requirements of paragraph STONE FILL, subparagraph QUALITY as to quality.

1.3 EXECUTION:

A. Foundation Preparation: No foundation preparation work shall take place on frozen or snow-covered
ground. After excavation or stripping to the extent indicated on the drawings or as directed by the
Owner, all remaining loose or otherwise unsuitable materials shall be removed. All depressions shall be
carefully backfilled to grade. If pervious materials are encountered in the foundation depressions, the
areas shall be backfilled with free-draining materials. Otherwise, the depressions shall be backfilled
with suitable materials from adjacent required excavation, or other approved source, and compacted to
a density at least equal to that of the adjacent foundation. Any buried debris protruding from the
foundation that will impede the proper installation and final appearance of the gabion layer shall also be
removed, and the voids carefully backfilled and compacted as specified above. Immediately prior to
placing the material, the prepared foundation surface shall be inspected by the Owner, and no material
shall be placed thereon until that area has been approved.

B. Filter Placement: Filter material shall be spread uniformly on the prepared foundation surface in a
manner satisfactory to the Owner, and to the slopes, lines, and grades as indicated on the drawings or
as directed. Placing of filter material by methods which will tend to segregate particle sizes will not be
permitted. Any damage to the foundation surface during filter placement shall be repaired before
proceeding with the work. Compaction of the filter materials will not be required, but it shall be finished
to present a reasonably even surface free from mounds or windrows.

C. Fabrication: Gabions shall be fabricated in such a manner that the sides, ends, lid, and diaphragms can
be assembled at the construction site into rectangular baskets of the sizes specified and shown on the
drawings. Gabions shall be of single unit construction, i.e., the base, lid, ends, and sides shall be either
woven into a single unit, or one edge of these members connected to the base section of the gabion in
such a manner that the minimum strengths of the wire mesh and connections as stated in paragraph

Wire Mesh Gabions May 2010
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MATERIALS are met. Where the length of the gabion exceeds one and one-half its horizontal width, the
gabion shall be equally divided by diaphragms of the same mesh and gage as the body of the gabions,
into cells whose length does not exceed the horizontal width. The gabion shall be furnished with the
necessary diaphragms secured in proper position on the base in such a manner that no additional tying
at this juncture will be necessary. For twisted wire gabions, all perimeter edges of the mesh forming the
gabion shall be securely selvaged. In addition, the selvaged edges shall be so wrapped and reinforced
with the mesh ends that the selvage wire will not be deformed locally about the lacing wire or wire
fasteners when baskets are filled or during lid closing. Lacing wire, connecting wire, and/or wire
fasteners shall be supplied in sufficient quantity for securely fastening all diaphragms and edges of the
gabion.

Assembly And Installation: For gabion units in excess of 4 ft. (1.3 m) in thickness, and placed in
horizontal or near horizontal position to resist high velocity flow, or as part of a stilling basin feature, a
minimum of two uniformly spaced vertical connecting wires per cell linking the foundation mesh to
basket lid mesh should be specified. Empty gabion units shall be assembled individually and placed on
the approved surface with the sides, ends, and diaphragms erected in such a manner to ensure the
correct position of all creases and that the tops of all sides are level. Filling of gabion units in one place
and then transporting them to their final position in the work will not be permitted. The front row of
gabion units shall be placed first and successively constructed toward the top of the slope or the back of
the structure. All gabion units shall be properly staggered horizontally and vertically. Finished gabion
structure shall have no gaps along the perimeter of the contact surfaces between adjoining gabion
basket units. All adjoining empty gabion units shall be connected by lacing wire/or wire fasteners along
the perimeter of their contact surfaces in order to obtain a monolithic structure. Lacing of adjoining
basket units shall be accomplished by continuous stitching with alternating single and double loops at
intervals of not more than 5 in. (125 mm), and a half hitch shall be included at every double loop. All
lacing wire terminals shall be securely fastened. Wire fasteners may be used in lieu of lacing wire for
forming individual baskets and joining empty baskets together prior to stone filling. All joining shall be
made through selvage-to-selvage or selvage-to-edge wire connection; mesh-to-mesh or selvage-to-
mesh wire connection is prohibited except in the case where baskets are offset or stacked and selvage-
to-mesh or mesh-to-mesh wire connection would be necessary. Wire fasteners shall not be used to tie
or join stone-filled baskets, unless approved by the Owner. As a minimum, a fastener shall be installed
at each mesh opening at the location where mesh wire meets selvage or edge wire. The initial line of
basket units shall be placed on the prepared filter layer surface and partially filled to provide anchorage
against deformation and displacement during filling operations. After adjoining empty basket units are
set to line and grade and common sides with adjacent units thoroughly laced or fastened, they shall be
placed in tension and stretched to remove any kinks from the mesh and to a uniform alignment. The
stretching of empty basket units shall be accomplished in such a manner as to prevent any possible
unraveling. Stone filling operations shall carefully proceed with placement by hand or machine so as
not to damage galvanized wire coating, to assure a minimum of voids between the stones, and the
maintenance of alignment throughout the filling process. Undue deformation and bulging of the mesh
shall be corrected prior to further stone filling. To avoid localized deformation, the basket units in any
row are to be filled in stages consisting of maximum 12-in. (300 mm) courses, and at no time shall any
cell be filled to a depth exceeding 1 ft. (300 mm) more than the adjoining cell. The maximum height
from which the stone may be dropped into the basket units shall be 36 in. (1 m). For gabion units in
excess of 2 ft. (0.67 m) in height, two uniformly spaced internal connecting wires shall be placed
between each stone layer in all front and side gabion units, connecting the back and the front faces of
the compartments. Connecting wires or alternatively the preformed stiffeners shall be looped around
two twisted wire mesh openings or a welded wire joint at each basket face and the wire terminals shall
be securely twisted to prevent their loosening. For twisted wire gabions, the internal connecting wires or
preformed stiffeners are installed. For welded wire gabion units, preformed stiffeners are installed
across the corners of gabion panels. Along all exposed faces, the outer layer of stone shall be carefully
placed and arranged by hand to ensure a neat and compact appearance. The last layer of stone shall
be uniformly overfilled 1 to 2 in. (25 to 50 mm) to compensate for the future settlement in rock but still
allow for the proper closing of the lid and to provide an even surface that is uniform in appearance.
Final adjustments for compaction and surface tolerance shall be done by hand. Lids shall be stretched
tight over the stone fill using only an approved lid closing tool, until the lid meets the perimeter edges of
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the front and end panels. Using crowbars or other single point leverage bars for lid closing shall be
prohibited. The lid shall then be tightly tied with lacing wire, or with wire fasteners if approved by the
Owner, along all edges, ends, and internal cell diaphragms by continuous stitching with alternating
single and double loops at intervals of not more than 5 in. (125 mm), and a half hitch shall be included at
every double loop. Special attention shall be given to see that all projections or wire ends are turned
into the baskets. The Contractor shall have the option of providing gabion baskets with separate roll-out
lids for the slope baskets. Roll-out lids shall be fabricated of the same material as the basket units and
shall be furnished in widths as required for the contract work. as directed by the Owner, or where a
complete gabion unit cannot be installed because of space limitations, the basket unit shall be cut,
folded, and wired together to suit existing site conditions. The mesh must be cleanly cut and the surplus
mesh cut out completely, or folded back and neatly wired to an adjacent gabion face. The assembling,
installation, filling, lid closing, and lacing of the reshaped gabion units shall be carried out as specified
above.

END OF SECTION 02262
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SECTION 02264 - EROSION CONTROL

11

1.2

1.3

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of mesh or netting for erosion control.
Installation procedures shall be in accordance with the product manufacturer's recommendations.
Demolition and removal of materials shall be as required to support the work.

PRODUCTS

Materials

Jute Mesh: Fed. Spec. CCC-C-467.

Plastic Mesh: Manufacturer's recommendation.

Plastic Netting: Manufacturer's recommendation.
Polypropylene Mesh: Manufacturer's recommendation.
Woven Fabric Fence: EPA specifications.

Hay-Bales: EPA specifications.

ogakrwnrE

EXECUTION:
Preparation: Grade, compact, fertilize, and seed the area to be protected.
Installation: Apply blankets either horizontally or vertically to the slope. In ditches, apply blanket in

direction of water flow. Lap and anchor blankets according to the manufacturer's instructions. Install
woven fabric fence and hay bales adjacent to all excavated areas.

END OF SECTION 02264

May 2010
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SECTION 02264a - SILT FENCES

11

1.2

1.3

GENERAL

Description Of Work
1. This specification covers the furnishing of labor, material and equipment for the installation of silt
fencing.

PRODUCTS

Materials
1. Fabricated Units
a. Posts: 36" long, 2" hardwood or "T" or "U" type steel.
b. Fence: Woven wire, 14-1/2 ga. 6-inch max. mesh opening.
C. Filter Cloth: MIRAFI 100X or approved equal.
2. Prefabricated Units
a. Envirofence by MIRAFI or approved equal.

EXECUTION

The Contractor shall provide and install silt fences as directed by the Owner. It shall be the Contractor's
option to provide fabricated reinforced silt fence or prefabricated units, unless otherwise directed. In all
installations, the bottom flap of filter cloth shall be firmly embedded into undisturbed or stabilized grade.
Embedment shall resist pullout and prevent flow under the installation.

END OF SECTION 02264a

May 2010

Silt Fences
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SECTION 02264b - UNIT PAVERS

11

1.2

A.
May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for unit pavers. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

Summary
1. This Section includes the following:
a. Brick pavers set in aggregate, bituminous or mortar setting beds.
b. Concrete pavers set in aggregate, bituminous or mortar setting beds.
C. Asphalt-block pavers set in bituminous setting beds.
d. Rough-stone pavers set in aggregate or mortar setting beds.
e. Plastic or Steel or Aluminum edge restraints.
f. Cast-in-place concrete edge restraints.
g. Precast concrete curbs.
h. Stone curbs.
Submittals
1. Product Data: For materials other than water and aggregates.
2. Samples for unit pavers, joint materials, edge restraints, precast concrete curbs, and granite for

stone curbs.

Quality Assurance
1. Mockups: Build mockups for each form and pattern of unit paver.
a. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

Delivery, Storage, And Handling

1. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed
location, cover tops and sides of stacks with waterproof sheeting, securely tied.

2. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

3. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

4. Store liquids in tightly closed containers protected from freezing.

5. Store asphalt cement and other bituminous materials in tightly closed containers.

Project Conditions

1. Cold-Weather Protection: Do not use frozen materials or build on frozen subgrade or setting
beds.

2. Weather Limitations for Bituminous Setting Bed: |Install bituminous setting bed only when
ambient temperature is above 40 deg F (4 deg C) and when base is dry.

3. Cold-Weather Requirements for Mortar and Grout: Heat materials to provide mortar and grout

temperatures between 40 and 120 deg F (4 and 49 deg C). Protect unit paver work against
freezing for 24 hours after installation.

PRODUCTS

Brick Pavers
Unit Pavers
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1. Brick Pavers: Light-traffic paving brick; ASTM C 902; Class SX for exposure to freezing weather
OR Class MX for exterior uses that do not expose brick to freezing, as directed, Type | for
locations exposed to extensive abrasion, such as sidewalks and driveways in public spaces OR
Type Il for locations exposed to intermediate abrasion, such as heavily traveled residential
walkways and driveways OR Type Il for locations exposed to low abrasion, such as floors and
patios exposed in single-family homes, as directed. Application PS normal tolerance for
installation with grouted joints OR Application PX close tolerance for ungrouted joints OR
Application PA non-uniform sized for decorative effect, as directed. Provide brick without frogs
or cores in surfaces exposed to view in the completed Work.

a. Thickness: 1-1/4 inches (32 mm) OR 1-1/2 inches (38 mm) OR 1-5/8 inches (41 mm) OR
2-1/4 inches (57 mm) OR 2-5/8 inches (67 mm), as directed.

b. Face Size: 3-5/8 by 7-5/8 inches (92 by 194 mm) OR 3-5/8 by 11-5/8 inches (92 by 295
mm) OR 7-5/8 by 7-5/8 inches (194 by 194 mm), as directed.

C. Color: As selected from manufacturer's full range.

2. Temporary Protective Coating: Precoat exposed surfaces of brick pavers with a temporary
protective coating that is compatible with brick, mortar, and grout products.

3. Brick Pavers: Heavy vehicular paving brick; ASTM C 1272, Type F, Application PX OR Type R,
Application PS OR Type R, Application PX OR Type R, Application PA, as directed. Provide
brick without frogs or cores in surfaces exposed to view in the completed Work.

a. Type R is for units set in a mortar setting bed or a bituminous setting bed supported by an
adequate base. Type F is for units set in a sand setting bed with sand between the pavers.
Application PS is for general use; Application PX is for pavers with close dimensional
tolerances. Application PX must be selected if specifying Type F

b. Thickness: 2-1/4 inches (57 mm) OR 2-5/8 inches (67 mm), as directed.

C. Face Size: 3-3/4 by 7-1/2 inches (95 by 190 mm) OR 3-5/8 by 7-5/8 inches (92 by 194
mm) OR 3-5/8 by 11-5/8 inches (92 by 295 mm) OR 7-5/8 by 7-5/8 inches (194 by 194
mm) OR 4 by 8 inches (102 by 203 mm) OR 4 by 12 inches (102 by 305 mm) OR 8 by 8
inches (203 by 203 mm), as directed.

d. Color: As selected from manufacturer's full range.

4. Efflorescence: Brick shall be rated "not effloresced" when tested according to ASTM C 67.

5. Temporary Protective Coating: Precoat exposed surfaces of brick pavers with a continuous film
of a temporary protective coating that is compatible with brick, mortar, and grout products and
can be removed without damaging grout or brick. Do not coat unexposed brick surfaces.

B. Concrete Pavers

1. Concrete Pavers: Solid interlocking paving units complying with ASTM C 936 and resistant to
freezing and thawing when tested according to ASTM C 67, made from normal-weight
aggregates.

a. Thickness: 2-3/8 inches (60 mm) OR 3-1/8 inches (80 mm), as directed.

b. Face Size and Shape: 3-7/8 inches (98 mm) square OR 4-7/16 inches (113 mm) square,
as directed.

C. Face Size and Shape: 3-7/8-by-7-7/8 inch (98-by-200 mm) OR 4-7/16-by-8-7/8 inch (113-
by 225-mm), as directed, rectangle.

d. Face Size and Shape: 5-1/2-inch (140-mm) octagon with attached 3-1/2-inch (89-mm)
square OR 4-1/2-by-9 inch (114-by-229 mm) rectangle with saw-tooth edges, as directed.

e. Color: As selected from manufacturer's full range.

2. Concrete Pavers: Solid paving units, made from normal-weight concrete with a compressive

Unit Pavers

strength not less than 5000 psi (34 MPa) OR 6000 psi (41 MPa), as directed, water absorption

not more than 5 percent according to ASTM C 140, and no breakage and not more than 1

percent mass loss when tested for freeze-thaw resistance according to ASTM C 67.

a. Thickness: 1-5/8 inches (41 mm) OR 1-3/4 inches (45 mm) OR 2 inches (51 mm) OR 2-
3/8 inches (60 mm), as directed.

b. Face Size and Shape: 8-7/8 inches (225 mm) square OR 9 inches (229 mm) square OR
12 inches (305 mm) square OR 18 inches (457 mm) square OR 24 inches (610 mm)
square, as directed.
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C. Face Size and Shape: 9-by-18 inch (229-by-457 mm) OR 12-by-24 inch (305-by-610 mm),
as directed, rectangle.

d. Face Size and Shape: As indicated.

e. Color: As selected from manufacturer's full range.

C. Asphalt-Block Pavers

1.

Asphalt-Block Pavers: Solid units made from asphalt cement complying with ASTM D 312,

Type llI; inorganic stone dust or cement filler; and coarse aggregate, consisting of clean, hard,

unweathered stone crushed into angular particles varying in size up to 3/8 inch (9.5 mm).

a. Thickness: 1-1/4 inches (32 mm) OR 2 inches (51 mm), as directed.

b. Face Size: 4 by 6 inches (102 by 152 mm) OR 6 by 6 inches (152 by 152 mm) OR 8 by 8
inches (203 by 203 mm) OR 8-inch- (203-mm-) wide hexagon, as directed.

C. Finish: Natural, smooth OR Ground OR Ground and sandblasted, as directed.

d. Color: As selected from manufacturer's full range.

D. Rough-Stone Pavers

1.

Rough-Stone Pavers: Rectangular tumbled paving stones, with split or thermal-finished faces

and edges, made from granite complying with ASTM C 615.

a. Granite Color and Grain: Light gray OR Dark gray OR Buff OR White OR Black OR Pink,
as directed, with medium OR fine, as directed, grain.

b. Thickness: 1-1/4 inches (32 mm) OR 2 inches (51 mm) OR 3 inches (76 mm) OR 4 inches
(2102 mm) OR 4 inches (102 mm), plus or minus 1/2 inch (13 mm), -as directed.

C. Face Size: 4 by 4 inches (100 by 100 mm), plus or minus 1/2 inch (13 mm) OR 3to 5
inches (75 to 125 mm) by 8 to 12 inches (200 to 300 mm), as directed.

E. Accessories

1.

May 2010

Plastic Edge Restraints: Triangular PVC extrusions 1-3/4 inches (45 mm) high by 3-1/2 inches

(89 mm) wide OR 3-1/8 inches (79 mm) high by 9-1/2 inches (241 mm) wide, as directed; rigid

type for straight edges and flexible type for curved edges, with pipe connectors and 3/8-inch (9.5-

mm) diameter by 12-inch- (300-mm-) long steel spikes.

Steel Edge Restraints: Painted steel edging 3/16 inch (4.8 mm) thick by 4 inches (100 mm) high

OR 1/4 inch (6.4 mm) thick by 5 inches (125 mm) high, as directed, with loops pressed from or

welded to face to receive stakes at 36 inches (900 mm) o.c., and steel stakes 15 inches (380

mm) long for each loop.

a. Color: As selected from manufacturer's full range.

Aluminum Edge Restraints: Straight, 1/8-inch- (3.2-mm-) thick by 4-inch- (100-mm-) high OR

Straight, 3/16-inch- (4.8-mm-) thick by 4-inch- (100-mm-) high OR L-shaped, 1/8-inch- (3.2-mm-)

thick by 1-3/8-inch- (35-mm-) high OR L-shaped, 3/16-inch- (4.8-mm-) thick by 2-1/4-inch- (57-

mm-) high, as directed, extruded-aluminum edging with loops pressed from face to receive

stakes at 12 inches (300 mm) o.c., and aluminum stakes 12 inches (300 mm) long for each loop.

Job-Built Concrete Edge Restraints: Comply with requirements in Division 03 Section "Cast-in-

place Concrete" for normal-weight, air-entrained, ready-mixed concrete with minimum 28-day

compressive strength of 3000 psi (20 MPa).

Precast Concrete Curbs: Made from normal-weight concrete with a compressive strength not

less than 5000 psi (34 MPa) OR 6000 psi (41 MPa), as directed, and water absorption not more

than 5 percent, in shapes and sizes indicated.

a. Color and Texture: As selected from manufacturer's full range.

Stone Curbs: Granite curbing, with face battered 1 inch per foot (1:12), produced in random

lengths not less than 36 inches (900 mm) from granite complying with ASTM C 615.

a. Granite Color and Grain: Light gray OR Dark gray OR Buff OR White OR Black OR Pink,
as directed, with fine OR medium OR coarse, as directed, grain.

b. Top Width: 4 inches (102 mm) OR 5 inches (127 mm) OR 6 inches (152 mm), as
directed.

C. Face Height: 4 inches (102 mm) OR 6 inches (152 mm) OR 8 inches (203 mm), as
directed.

Unit Pavers
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8.

d. Total Height: 12 inches (305 mm) OR 16 inches (406 mm) OR 18 inches (457 mm), as
directed.

e. Top Finish: Sawed OR Thermal OR Bush hammered, as directed.

f. Face Finish: Split OR Sawed OR Thermal OR Bush hammered, as directed.

Cork Joint Filler: Preformed strips complying with ASTM D 1752, Type Il

Compressible Foam Filler: Preformed strips complying with ASTM D 1056, Grade 2A1.

F. Aggregate Setting-Bed Materials

1.

Graded Aggregate for Sub-base: Sound, crushed stone or gravel complying with ASTM D 448
for Size No. 57 OR ASTM D 2940, sub-base material OR requirements in Division 02 Section
"Earthwork" for sub-base material, as directed.

Graded Aggregate for Base: Sound, crushed stone or gravel complying with ASTM D 448 for
Size No. 8 OR ASTM D 2940, base material OR requirements in Division 02 Section "Earthwork"
for base course, as directed.

Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone complying with
gradation requirements in ASTM C 33 for fine aggregate.

Stone Screenings for Leveling Course: Sound stone screenings complying with ASTM D 448 for
Size No. 10.

Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing
No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve.
Separation Geotextile: Woven geotextile fabric, manufactured for separation applications; made
from polyolefins or polyesters, with elongation less than 50 percent; complying with
AASHTO M 288 and the following, measured per test methods referenced:

a. Apparent Opening Size: No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.

b. Permittivity: 0.02 per second, minimum; ASTM D 4491.

Drainage Geotextile: Nonwoven needle-punched geotextile made from polyolefins or polyesters;
with elongation greater than 50 percent; complying with AASHTO M 288 and the following:

a. Apparent Opening Size: No. 40 (0.425-mm) sieve, maximum; ASTM D 4751.

b. Permittivity: 0.5 per second, minimum; ASTM D 4491.

Herbicide: Commercial chemical for weed control, registered with the EPA. Provide in granular,
liquid, or wettable powder form.

G. Bituminous Setting-Bed Materials

1.

Primer for Base: ASTM D 2028, cutback asphalt, grade as recommended by unit paver
manufacturer.

Fine Aggregate for Setting Bed: ASTM D 1073, No. 2 or No. 3.

Asphalt Cement: ASTM D 3381, Viscosity Grade AC-10 or Grade AC-20.

Neoprene-Modified Asphalt Adhesive: Paving manufacturer's standard adhesive consisting of
oxidized asphalt combined with 2 percent neoprene and 10 percent long-fibered mineral fibers
containing no asbestos.

Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing
No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve.

H. Mortar Setting-Bed Materials

1.

2.
3.
4

oo

Portland Cement: ASTM C 150, Type | or Il

Hydrated Lime: ASTM C 207, Type S.

Sand: ASTM C 144.

Latex Additive: Water emulsion, serving as replacement for part or all of gaging water, of type
specifically recommended by manufacturer for use with field-mixed portland cement mortar bed,
and not containing a retarder.

Water: Potable.

Reinforcing Wire: Galvanized, welded, 0.062-inch- (1.57-mm-) diameter wire; 2-by-2-inch (51-by-
51-mm) mesh; comply with ASTM A 185 and ASTM A 82 except for minimum wire size.

l. Grout Materials

Unit Pavers
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4,

Sand-Portland Cement Grout: ANSI A108.10, composed of white or gray cement, unfading

mineral pigments and white or colored sand as required to produce required color.

a. Latex Additive: Manufacturer's standard acrylic-resin or styrene-butadiene-rubber water
emulsion, serving as replacement for part or all of gaging water, of type specifically
recommended by latex-additive manufacturer for use with field-mixed sand-portland
cement grout.

Polymer-Modified Grout: ANSI A118.7, sanded grout; in color indicated.

a. Product Type: Dry mix, containing ethylene vinyl acetate, in dry, redispersible form,
prepackaged with other dry ingredients.

b. Product Type: Two-component mix, containing liquid-latex and prepackaged dry-grout
mix.

C. Product Type: Either dry mix, containing ethylene vinyl acetate, in dry, redispersible form,

prepackaged with other dry ingredients, or two-component mix, containing liquid-latex and
prepackaged dry-grout mix.

Grout Colors: As selected from manufacturer's full range.

Water: Potable.

J. Bituminous Setting-Bed Mix

1.

Mix bituminous setting-bed materials at an asphalt plant in approximate proportion, by weight, of
7 percent asphalt cement to 93 percent fine aggregate, unless otherwise indicated. Heat mixture
to 300 deg F (149 deg C).

K. Mortar And Grout Mixes

1. General: Comply with referenced standards and with manufacturers' written instructions.
Discard mortars and grout if they have reached their initial set before being used.

2. Mortar-Bed Bond Coat: Mix neat cement or cement and sand with latex additive OR water, as
directed, to a creamy consistency.

3. Portland Cement-Lime Setting-Bed Mortar: Type M complying with ASTM C 270, Proportion
Specification.

4. Latex-Modified, Portland Cement Setting-Bed Mortar: Comply with written instructions of latex-
additive manufacturer to produce stiff mixture with a moist surface when bed is ready to receive
pavers.

5. Latex-Modified, Portland Cement Slurry Bond Coat: Mix portland cement, sand, and latex
additive to comply with written instructions of latex-additive manufacturer.

6. Job-Mixed Portland Cement Grout: Mix portland cement and sand to match setting-bed mortar,
except omit hydrated lime and use enough water to produce a pourable mixture.

7. Job-Mixed, Polymer-Modified Portland Cement Grout: Add liquid-latex additive to portland
cement and sand in proportion and concentration recommended by liquid-latex manufacturer.
Proportion cement and sand to comply with written instructions of latex-additive manufacturer.

a. Pigmented Grout: Select and proportion pigments with other ingredients to produce color
required. Do not exceed pigment-to-cement ratio of 1:10, by weight.

b. Colored-Aggregate Grout: Produce color required by combining colored sand with portland
cement of selected color.

8. Polymer-Modified Grout Mix:  Proportion and mix grout ingredients according to grout
manufacturer's written instructions.

1.3 EXECUTION
A. Installation, General

1. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors
and textures.

2. Cut unit pavers with motor-driven masonry saw equipment to provide pattern indicated and to fit

May 2010

adjoining work neatly. Use full units without cutting where possible.
a. For concrete pavers, a block splitter may be used.
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8.

Joint Pattern: Running bond OR Herringbone OR Basket weave OR Match and continue existing

unit paver joint pattern, as directed.

Pavers over Waterproofing: Exercise care in placing pavers and setting materials over

waterproofing so protection materials are not displaced and waterproofing is not punctured or

otherwise damaged. Carefully replace protection materials that become displaced and arrange
for repair of damaged waterproofing before covering with paving.

a. Provide joint filler at waterproofing that is turned up on vertical surfaces, unless otherwise
indicated; where unfilled joints are indicated, provide temporary filler or protection until
paver installation is complete.

Tolerances: Do not exceed 1/16-inch (1.6-mm) unit-to-unit offset from flush (lippage) nor 1/8 inch

in 24 inches (3 mm in 600 mm) and 1/4 inch in 10 feet (6 mm in 3 m) from level, or indicated

slope, for finished surface of paving. For smooth pavers where slopes to drains are critical, do

not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) nor 1/8 inch in 10 feet (3 mm

in 3 m) from level, or indicated slope, for finished surface of paving.

Expansion and Control Joints:

a. Provide foam filler as backing for sealant-filled joints. Install joint filler before setting
pavers.

OR
Provide joint filler at locations and of widths indicated. Install joint filler before setting
pavers. Make top of joint filler flush with top of pavers.

Provide edge restraints as indicated. Install edge restraints before placing unit pavers.

Provide steps made of pavers as indicated. Install paver steps before installing adjacent pavers.

B. Aggregate Setting-Bed Applications

1.

2.

10.

11.
12.

Compact soil subgrade uniformly to at least 95 percent of ASTM D 698 OR ASTM D 1557, as
directed, laboratory density.

Proof-roll prepared subgrade to identify soft pockets and areas of excess yielding. Excavate soft
spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined, and replace
with compacted backfill or fill as directed.

Place separation geotextile over prepared subgrade, overlapping ends and edges at least 12
inches (300 mm).

Place aggregate subbase and base OR base, as directed. Do not exceed 1/32-inch (0.8-mm)
unit-to-unit offset from flush (lippage) nor 1/8 inch in 10 feet (3 mm in 3 m) from level, or indicated
slope, for finished surface of paving, compact by tamping with plate vibrator, and screed to depth
indicated.

Place drainage geotextile over compacted base course, overlapping ends and edges at least 12
inches (300 mm).

Place leveling course and screed to a thickness of 1 to 1-1/2 inches (25 to 38 mm), taking care
that moisture content remains constant and density is loose and constant until pavers are set and
compacted.

Treat leveling course with herbicide to inhibit growth of grass and weeds.

Set pavers with a minimum joint width of 1/16 inch (1.5 mm) and a maximum of 1/8 inch (3 mm),
being careful not to disturb leveling base. If pavers have spacer bars, place pavers hand tight
against spacer bars.

Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 5000-
Ibf (16- to 22-kN) compaction force at 80 to 90 Hz.

Spread dry sand and fill joints immediately after vibrating pavers into leveling course. Vibrate
pavers and add sand until joints are completely filled, then remove excess sand. Leave a slight
surplus of sand on the surface for joint filling.

Do not allow traffic on installed pavers until sand has been vibrated into joints.

Repeat joint-filling process 30 days later.

C. Bituminous Setting-Bed Applications

1.

Unit Pavers

Apply primer to concrete slab or binder course immediately before placing setting bed.
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Prepare for setting-bed placement by locating 3/4-inch- (19-mm-) deep control bars
approximately 11 feet (3.3 m) apart, to serve as guides for striking board. Adjust bars for
accurate setting of paving units to finished grades indicated.

Place bituminous setting bed between control bars. Spread mix at a minimum temperature of

250 deg F (121 deg C). Strike setting bed smooth, firm, even, and not less than 3/4 inch (19 mm)

thick. Add fresh bituminous material to low, porous spots after each pass of striking board.

Carefully fill depressions that remain after removing depth-control bars.

a. Roll setting bed with power roller to a nominal depth of 3/4 inch (19 mm). Adjust thickness
as necessary to allow accurate setting of unit pavers to finished grades indicated.
Complete rolling before mix temperature cools to 185 deg F (85 deg C).

Apply neoprene-modified asphalt adhesive to cold setting bed by squeegeeing or troweling to a

uniform thickness of 1/16 inch (1.6 mm). Proceed with setting of paving units only after adhesive

is tacky and surface is dry to touch.

Place pavers carefully by hand, maintaining accurate alignment and uniform top surface. Protect

newly laid pavers with plywood panels on which workers can stand. If additional leveling of

paving is required, and before treating joints, roll paving with power roller.

Joint Treatment: Place unit pavers with hand-tight joints. Fill joints by sweeping sand over paved

surface until joints are filled. Remove excess sand after joints are filled.

D. Mortar Setting-Bed Applications

1.

2.

10.

11.

12.

13.

May 2010

Saturate concrete sub-base with clean water several hours before placing setting bed. Remove

surface water about one hour before placing setting bed.

Apply mortar-bed bond coat over surface of concrete sub-base about 15 minutes before placing

setting bed. Limit area of bond coat to avoid its drying out before placing setting bed. Do not

exceed 1/16-inch (1.6-mm) thickness for bond coat.

Apply mortar bed over bond coat immediately after applying bond coat. Spread and screed to

subgrade elevations required for accurate setting of pavers to finished grades indicated.

Place reinforcing wire over concrete sub-base, lapped at joints by at least one full mesh and

supported so mesh becomes embedded in the middle of setting bed. Hold edges back from

vertical surfaces approximately 1/2 inch (13 mm).

Place mortar bed with reinforcing wire fully embedded in middle of setting bed. Spread and

screed setting bed to uniform thickness at subgrade elevations required for accurate setting of

pavers to finished grades indicated.

Mix and place only that amount of mortar that can be covered with pavers before initial set. Cut

back and discard setting-bed material that has reached initial set before placing pavers.

Wet brick pavers before laying if the initial rate of absorption exceeds 30 g/30 sqg. in. (30 g/194 sq.

cm) per minute when tested per ASTM C 67. Allow units to absorb water so they are damp but

not wet at time of laying.

Place pavers before initial set of cement occurs. Immediately before placing pavers, apply

uniform 1/16-inch- (1.5-mm-) thick, slurry bond coat to bed or to back of each paver.

Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting bed

and to bring finished surfaces within indicated tolerances. Set each paver in a single operation

before initial set of mortar; do not return to areas already set or disturb pavers for purposes of

realigning finished surfaces or adjusting joints.

Spaced Joint Widths: Provide 3/8-inch (10-mm) OR 1/2-inch (13-mm) OR 3/4-inch (19-mm), as

directed, nominal joint width with variations not exceeding plus or minus 1/16 inch (1.5 mm) OR

1/8 inch (3 mm) OR 3/16 inch (4.5 mm), as directed.

Grout joints as soon as possible after initial set of setting bed.

a. Force grout into joints, taking care not to smear grout on adjoining surfaces.

b. Tool exposed joints slightly concave when thumbprint hard.

Cure grout by maintaining in a damp condition for seven days, unless otherwise recommended by

grout or liquid-latex manufacturer.

Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.

a. Remove temporary protective coating from brick pavers as recommended by protective
coating manufacturer and as acceptable to unit paver and grout manufacturer. Trap and
remove coating to prevent it from clogging drains.

Unit Pavers
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SECTION 02452 - STORM DRAINAGE
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GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for storm drainage. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in accordance
with the product manufacturer's recommendations. Demolition and removal of materials shall be
as required to support the work.

Summary

1. Section Includes:

a. Pipe and fittings.

b. Nonpressure transition couplings.
C. Pressure pipe couplings.

d. Expansion joints and deflection fittings.
e. Backwater valves.

f. Cleanouts.

g. Drains.

h. Encasement for piping.

i. Manholes.

j- Channel drainage systems.

k. Catch basins.

l. Stormwater inlets.

m.  Stormwater detention structures.
n. Pipe outlets.

0. Dry wells.

p. Stormwater disposal systems.

Definitions

1. FRP: Fiberglass-reinforced plastic.

Submittals

1. Product Data: For each type of product indicated.

2. Shop Drawings:

a. Manholes: Include plans, elevations, sections, details, frames, and covers.

b. Catch basins, stormwater inlets, and dry wells. Include plans, elevations, sections, details,
frames, covers, and grates.

C. Stormwater Detention Structures: Include plans, elevations, sections, details, frames,
covers, design calculations, and concrete design-mix reports.

3. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same
trench and clearances from storm drainage system piping. Indicate interface and spatial
relationship between manholes, piping, and proximate structures.

4, Profile Drawings: Show system piping in elevation. Draw profiles at horizontal scale of not less
than 1 inch equals 50 feet (1:500) and vertical scale of not less than 1 inch equals 5 feet (1:50).
Indicate manholes and piping. Show types, sizes, materials, and elevations of other utilities
crossing system piping.

5. Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer.

6 Field quality-control reports.

Delivery, Storage, And Handling

1. Do not store plastic manholes, pipe, and fittings in direct sunlight.

2. Protect pipe, pipe fittings, and seals from dirt and damage.

3. Handle manholes according to manufacturer's written rigging instructions.

May 2010
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1.2

4, Handle catch basins and stormwater inlets according to manufacturer's written rigging
instructions.

Project Conditions

1. Interruption of Existing Storm Drainage 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 service according to requirements indicated:

a. Notify the Owner no fewer than two days in advance of proposed interruption of service.
b. Do not proceed with interruption of service without the Owner written permission.
PRODUCTS

Hub-And-Spigot, Cast-Iron Soil Pipe And Fittings

1. Pipe and Fittings: ASTM A 74, Service class OR Extra-Heavy class, as directed.
2. Gaskets: ASTM C 564, rubber.

3. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

Hubless Cast-lIron Soil Pipe And Fittings
1. Pipe and Fittings: ASTM A 888 or CISPI 301.
2. CISPI-Trademarked, Shielded Couplings:

a. Description:  ASTM C 1277 and CISPI 310, with stainless-steel corrugated shield;
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral,
center pipe stop.

3. Heavy-Duty, Shielded Couplings:

a. Description: ASTM C 1277 and ASTM C 1540, with stainless-steel shield; stainless-steel
bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe
stop.

4, Cast-Iron, Shielded Couplings:

a. Description: ASTM C 1277 and ASTM A 48/A 48M, two-piece, cast-iron housing;
stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe
stop.

Ductile-Iron, Culvert Pipe And Fittings

1. Pipe: ASTM A 716, for push-on joints.

2. Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints.
3. Compact Fittings: AWWA C153, for push-on joints.

4, Gaskets: AWWA C111, rubber.

Ductile-Iron, Pressure Pipe And Fittings
1. Push-on-Joint Piping:
a. Pipe: AWWA C151, for push-on joints.
b. Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints.
C. Compact Fittings: AWWA C153, for push-on joints.
d. Gaskets: AWWA C111, rubber, of shape matching pipe and fittings.
2. Mechanical-Joint Piping:
Pipe: AWWA C151, with bolt holes in bell.
Standard Fittings: AWWA C110, ductile or gray iron, with bolt holes in bell.
Compact Fittings: AWWA C153, with bolt holes in bells.
Glands: Cast or ductile iron, with bolt holes and high-strength, cast-iron or high-strength,
low-alloy steel bolts and nuts.
e. Gaskets: AWWA C111, rubber, of shape matching pipe, fittings, and glands.

coop
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1. Corrugated-Steel Pipe and Fittings: ASTM A 760/A 760M, Type | with fittings of similar form and
construction as pipe.

a. Special-Joint Bands: Corrugated steel with O-ring seals.

b. Standard-Joint Bands: Corrugated steel.

C. Coating: Aluminum OR Zinc, as directed.

F. Aluminum Pipe And Fittings
1. Corrugated Aluminum Pipe and Fittings: ASTM B 745/B 745M, Type | with fittings of similar form
and construction as pipe.

a. Special-Joint Bands: Corrugated steel with O-ring seals.

b. Standard-Joint Bands: Corrugated steel.

G. ABS Pipe And Fittings
1. ABS Sewer Pipe and Fittings: ASTM D 2751, with bell-and-spigot ends for gasketed joints.
a. NPS 3 to NPS 6 (DN 80 to DN 150): SDR 35.
b. NPS 8 to NPS 12 (DN 200 to DN 300): SDR 42.
2. Gaskets: ASTM F 477, elastomeric seals.
H. PE Pipe And Fittings
1. Corrugated PE Drainage Pipe and Fittings NPS3 to NPS10 (DN80 to DN 250):

AASHTO M 252M, Type S, with smooth waterway for coupling joints.

a. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket
material that mates with tube and fittings.

b. Soiltight Couplings: AASHTO M 252M, corrugated, matching tube and fittings.

2. Corrugated PE Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500): AASHTO M 294M,

Type S, with smooth waterway for coupling joints.

a. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket
material that mates with pipe and fittings.

b. Soiltight Couplings: AASHTO M 294M, corrugated, matching pipe and fittings.

l. PVC Pipe And Fittings
1. PVC Cellular-Core Piping:

a. PVC Cellular-Core Pipe and Fittings: ASTM F 891, Sewer and Drain Series, PS 50
minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.

b. Fittings: ASTM D 3034, SDR 35, PVC socket-type fittings.

2. PVC Corrugated Sewer Piping:

a. Pipe: ASTM F 949, PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.

b. Fittings: ASTM F 949, PVC molded or fabricated, socket type.

C. Gaskets: ASTM F 477, elastomeric seals.

3. PVC Profile Sewer Piping:

a. Pipe: ASTM F 794, PVC profile, gravity sewer pipe with bell-and-spigot ends for gasketed
joints.

b. Fittings: ASTM D 3034, PVC with bell ends.

C. Gaskets: ASTM F 477, elastomeric seals.

4. PVC Type PSM Sewer Piping:

a. Pipe: ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot ends for
gasketed joints.

b. Fittings: ASTM D 3034, PVC with bell ends.

C. Gaskets: ASTM F 477, elastomeric seals.

5. PVC Gravity Sewer Piping:

a. Pipe and Fittings: ASTM F 679, T-1 OR T-2, as directed, wall thickness, PVC gravity
sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for
gasketed joints.

6. PVC Pressure Piping:

a. Pipe: AWWA C900, Class 100 OR Class 150 OR Class 200, as directed, PVC pipe with
bell-and-spigot ends for gasketed joints.
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b. Fittings: AWWA C900, Class 100 OR Class 150 OR Class 200, as directed, PVC pipe
with bell ends

C. Gaskets: ASTM F 477, elastomeric seals.

7. PVC Water-Service Piping:

a. Pipe: ASTM D 1785, Schedule 40 OR Schedule 80, as directed, PVC, with plain ends for
solvent-cemented joints.

b. Fittings: ASTM D 2466, Schedule 40 OR ASTM D 2467, Schedule 80, as directed, PVC,
socket type.

J. Fiberglass Pipe And Fittings
1. Fiberglass Sewer Pipe: ASTM D 3262, RTRP for gasketed joints fabricated with Type 2,
polyester OR Type 4, epoxy, as directed, resin.

a. Liner: Reinforced thermoset OR Nonreinforced thermoset OR Thermoplastic OR No liner,
as directed.
b. Grade: Reinforced, surface layer matching pipe resin OR Nonreinforced, surface layer

matching pipe resin OR No surface layer, as directed.
C. Stiffness: 9 psig (62 kPa) OR 18 psig (124 kPa) OR 36 psig (248 kPa) OR 72 psig (496
kPa), as directed.
2. Fiberglass Nonpressure Fittings: ASTM D 3840, RTRF for gasketed joints.
a. Laminating Resin: Type 1, polyester OR Type 2, epoxy, as directed, resin.
b. Reinforcement: Grade with finish compatible with resin.
3. Gaskets: ASTM F 477, elastomeric seals.

K. Concrete Pipe And Fittings
1. Nonreinforced-Concrete Sewer Pipe and Fittings: ASTM C 14 (ASTM C 14M), Class1 OR
Class 2 OR Class 3, as directed, with bell-and-spigot OR tongue-and-groove, as directed ends
and gasketed joints with ASTM C 443 (ASTM C 443M), rubber gaskets OR sealant joints with
ASTM C 990 (ASTM C 990M), bitumen or butyl-rubber sealant, as directed.
2. Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76 (ASTM C 76M).
a. Bell-and-spigot OR Tongue-and-groove, as directed, ends and gasketed joints with
ASTM C 443 (ASTM C 443M), rubber gaskets OR sealant joints with ASTM C 990
(ASTM C 990M), bitumen or butyl-rubber sealant, as directed.

b. Class I, Wall A OR Wall B, as directed.
C. Class II, Wall A OR Wall B OR Wall C, as directed.
d. Class Ill, Wall A OR Wall B OR Walll C, as directed.
e. Class IV, Wall A OR Wall B OR Wall C, as directed.
f. Class V, Wall B OR Wall C, as directed.
L. Nonpressure Transition Couplings
1. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining

underground nonpressure piping. Include ends of same sizes as piping to be joined, and
corrosion-resistant-metal tension band and tightening mechanism on each end.
2. Sleeve Materials:

a. For Concrete Pipes: ASTM C 443 (ASTM C 443M), rubber.
b. For Cast-Iron Soil Pipes: ASTM C 564, rubber.
C. For Fiberglass Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
d. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
e. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe materials
being joined.
3. Unshielded, Flexible Couplings:
a. Description:  Elastomeric sleeve, with stainless-steel shear ring, as directed, and

corrosion-resistant-metal tension band and tightening mechanism on each end.
4, Shielded, Flexible Couplings:
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a. Description: ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-
resistant outer shield and corrosion-resistant-metal tension band and tightening
mechanism on each end.

5. Ring-Type, Flexible Couplings:

a. Description: Elastomeric compression seal with dimensions to fit inside bell of larger pipe

and for spigot of smaller pipe to fit inside ring.

M. Pressure Pipe Couplings

1. Description:  AWWA C219, tubular-sleeve coupling, with center sleeve, gaskets, end rings, and
bolt fasteners.
2. Metal, bolted, sleeve-type, reducing or transition coupling, for joining underground pressure

piping. Include 150-psig (1035-kPa) OR 200-psig (1380-kPa), as directed, minimum pressure
rating and ends sized to fit adjoining pipes.

3. Center-Sleeve Material: Manufacturer's standard OR Carbon steel OR Stainless steel OR Ductile
iron OR Malleable iron, as directed.

4, Gasket Material: Natural or synthetic rubber.

5. Metal Component Finish: Corrosion-resistant coating or material.

N. Expansion Joints And Deflection Fittings
1. Ductile-Iron Flexible Expansion Joints:

a. Description: Compound fitting with combination of flanged and mechanical-joint ends
complying with AWWA C110 or AWWA C153. Include two gasketed ball-joint sections and
one or more gasketed sleeve sections, rated for 250-psig (1725-kPa) minimum working
pressure and for offset and expansion indicated.

2. Ductile-Iron Expansion Joints:

a. Description: Three-piece assembly of telescoping sleeve with gaskets and restrained-type,
ductile-iron or steel with protective coating, bell-and-spigot end sections complying with
AWWA C110 or AWWA C153. Include rating for 250-psig (1725-kPa) minimum working
pressure and for expansion indicated.

3. Ductile-Iron Deflection Fittings:

a. Description:  Compound-coupling fitting, with ball joint, flexing section, gaskets, and
restrained-joint ends, complying with AWWA C110 or AWWA C153. Include rating for 250-
psig (1725-kPa) minimum working pressure and for up to 15 degrees of deflection.

O. Backwater Valves
1. Cast-lIron Backwater Valves:
a. Description: ASME A112.14.1, gray-iron body and bolted cover, with bronze seat.
b. Horizontal type; with swing check valve and hub-and-spigot ends.
C. Combination horizontal and manual gate-valve type; with swing check valve, integral gate
valve, and hub-and-spigot ends.
d. Terminal type; with bronze seat, swing check valve, and hub inlet.
2. Plastic Backwater Valves:
a. Description: Horizontal type; with PVC body, PVC removable cover, and PVC swing check
valve.
P. Cleanouts
1. Cast-Iron Cleanouts:

a. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and round,
secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot
connection and countersunk, tapered-thread, brass closure plug.

b. Top-Loading Classification(s): Light Duty OR Medium Duty OR Heavy Duty OR Extra-
Heavy Duty, as directed.

C. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe
and fittings.
2. Plastic Cleanouts:
May 2010 Storm Drainage
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a. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser
to cleanout of same material as sewer piping.

Q. Drains
1. Cast-Iron Area Drains:

a. Description: ASME A112.6.3 gray-iron round body with anchor flange and round secured
OR non-secured, as directed, grate. Include bottom outlet with inside calk or spigot
connection, of sizes indicated.

b. Top-Loading Classification(s): Medium Duty OR Heavy Duty, as directed.

2. Cast-Iron Trench Drains:

a. Description: ASME A112.6.3, 6-inch- (150-mm-) wide top surface, rectangular body with
anchor flange or other anchoring device, and rectangular secured OR non-secured, as
directed, grate. Include units of total length indicated and quantity of bottom outlets with
inside calk or spigot connections, of sizes indicated.

b. Top-Loading Classification(s): Medium Duty OR Heavy Duty OR Extra-Heavy Duty OR
Medium and Heavy Duty OR Medium and Extra-Heavy Duty OR Heavy and Extra-Heavy
Duty OR Medium, Heavy, and Extra-Heavy Duty, as directed.

3. Steel Trench Drains:

a. Description: Factory fabricated from ASTM A 242/A 242M, welded steel plate, to form
rectangular body with uniform bottom downward slope of 2 percent toward outlet, anchor
flange, and grate. Include units of total length indicated, bottom outlet of size indicated,
outlet strainer, acid-resistant enamel coating on inside and outside surfaces, and grate with
openings of total free area at least two times cross-sectional area of outlet.

b. Plate Thicknesses: 1/8 inch (3.2 mm) OR 1/4 inch (6.4 mm), as directed.

C. Overall Widths: 7-1/2 inches (190 mm) OR 12-1/3 inches (313 mm), as directed.

1) Grate Openings: 1/4 inch (6.4 mm) circular OR 3/8 inch (9.5 mm) circular OR 3/8-
by-3-inch (9.5-by-76-mm) slots, as directed.

R. Encasement For Piping
1. Standard: ASTM A 674 or AWWA C105.
2. Material: Linear low-density polyethylene film of 0.008-inch (0.20-mm) OR high-density, cross-
laminated polyethylene film of 0.004-inch (0.10-mm), as directed, minimum thickness.
3. Form: Sheet OR Tube, as directed.
4, Color: Black OR Natural, as directed.

S. Manholes
1. Standard Precast Concrete Manholes:
a. Description: ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth
indicated, with provision for sealant joints.

b. Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.

C. Ballast: Increase thickness of precast concrete sections or add concrete to base section
as required to prevent flotation.

d. Base Section: 6-inch (150-mm) minimum thickness for floor slab and 4-inch (102-mm)

minimum thickness for walls and base riser section, and separate base slab or base
section with integral floor.

e. Riser Sections: 4-inch (102-mm) minimum thickness, and lengths to provide depth
indicated.
f. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated,

and top of cone of size that matches grade rings.

g. Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

h. Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into manhole
walls, for each pipe connection.

i. Steps: Individual FRP steps or FRP ladder OR Individual FRP steps; FRP ladder; or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
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rods encased in ASTM D 4101, PP, as directed, wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of manhole to finished grade is less than 60 inches (1500 mm).

Adjusting Rings: Interlocking HDPE rings with level or sloped edge in thickness and
diameter matching manhole frame and cover, and of height required to adjust manhole
frame and cover to indicated elevation and slope. Include sealant recommended by ring
manufacturer.

OR

Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, to
match diameter of manhole frame and cover, and height as required to adjust manhole
frame and cover to indicated elevation and slope.

2. Designed Precast Concrete Manholes:

a.

Description: ASTM C 913; designed according to ASTM C 890 for A-16 (AASHTO HS20-
44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with
provision for sealant joints.

Ballast: Increase thickness of one or more precast concrete sections or add concrete to
manhole as required to prevent flotation.

Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into manhole
walls, for each pipe connection.

Steps: Individual FRP steps or FRP ladder OR Individual FRP steps; FRP ladder; or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
rods encased in ASTM D 4101, PP, as directed, wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of manhole to finished grade is less than 60 inches (1500 mm).

Adjusting Rings: Interlocking HDPE rings with level or sloped edge in thickness and
diameter matching manhole frame and cover, and of height required to adjust manhole
frame and cover to indicated elevation and slope. Include sealant recommended by ring
manufacturer.

OR

Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, to
match diameter of manhole frame and cover, and of height required to adjust manhole
frame and cover to indicated elevation and slope.

3. Fiberglass Manholes:

caoow

—h

Description: ASTM D 3753.

Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.

Ballast: Increase thickness of concrete base as required to prevent flotation.

Base Section: Concrete, 6-inch (150-mm) minimum thickness.

Resilient Pipe Connectors (if required): ASTM C 923 (ASTM C 923M), cast or fitted into
manhole walls, for each pipe connection.

Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to place both feet
on one step and designed to prevent lateral slippage off step. Cast or anchor steps into
sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth from floor
of manhole to finished grade is less than 60 inches (1500 mm).

Adjusting Rings: Interlocking HDPE rings with level or sloped edge in thickness and
diameter matching manhole frame and cover, and of height required to adjust manhole
frame and cover to indicated elevation and slope. Include sealant recommended by ring
manufacturer.

OR

Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, to
match diameter of manhole frame and cover, and height as required to adjust manhole
frame and cover to indicated elevation and slope.

4, Manhole Frames and Covers:
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a. Description: Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser with 4-
inch- (102-mm-) minimum width flange and 26-inch- (660-mm-) diameter cover. Include
indented top design with lettering cast into cover, using wording equivalent to "STORM
SEWER."

b. Material: ASTM A 536, Grade 60-40-18 ductile OR ASTM A 48/A 48M, Class 35 gray, as
directed, iron unless otherwise indicated.

T. Concrete
1. General: Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and
the following:

a. Cement: ASTM C 150, Type Il.

b. Fine Aggregate: ASTM C 33, sand.

C. Coarse Aggregate: ASTM C 33, crushed gravel.

d. Water: Potable.

2. Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum
water/cementitious materials ratio.

a. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.

b. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

3. Manhole Channels and Benches: Factory or field formed from concrete. Portland cement design
mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
Include channels and benches in manholes.

a. Channels: Concrete invert, formed to same width as connected piping, with height of
vertical sides to three-fourths of pipe diameter. Form curved channels with smooth,
uniform radius and slope.

1) Invert Slope: 1 OR 2, as directed, percent through manhole.

b. Benches: Concrete, sloped to drain into channel.

1) Slope: 4 OR 8, as directed, percent.

4, Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58
maximum water/cementitious materials ratio.

a. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.

b. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

u. Polymer-Concrete, Channel Drainage Systems
1. General Requirements for Polymer-Concrete, Channel Drainage Systems: Modular system of
precast, polymer-concrete channel sections, grates, and appurtenances; designed so grates fit
into channel recesses without rocking or rattling. Include quantity of units required to form total
lengths indicated.

2. Sloped-Invert, Polymer-Concrete Systems:
a. Channel Sections:
1) Interlocking-joint, precast, modular units with end caps.

2) 4-inch (102-mm) inside width and deep, rounded bottom, with built-in invert slope of
0.6 percent and with outlets in quantities, sizes, and locations indicated.

3) Extension sections necessary for required depth.

4) Frame: Include gray-iron or steel frame for grate.

b. Grates:

1) Manufacturer's designation "Heavy OR “Medium, as directed, Duty," with slots or
perforations that fit recesses in channels.

2) Material: Fiberglass OR Galvanized steel OR Gray iron OR Stainless steel, as

directed.

C. Covers: Solid gray iron if indicated.

d. Locking Mechanism: Manufacturer's standard device for securing grates to channel
sections.

3. Narrow-Width, Level-Invert, Polymer-Concrete Systems:

a. Channel Sections:

1) Interlocking-joint, precast, modular units with end caps.
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2) 5-inch (127-mm) inside width and 9-3/4-inch- (248-mm-) deep, rounded bottom, with
level invert and with NPS 4 (DN 100) outlets in quantities, sizes, and locations
indicated.

b. Grates:

1) Slots or perforations that fit recesses in channels.
2) Material: Fiberglass OR Galvanized steel OR Gray iron OR Stainless steel, as

directed.
C. Covers: Solid gray iron if indicated.
d. Locking Mechanism: Manufacturer's standard device for securing grates to channel
sections.
4, Wide-Width, Level-Invert, Polymer-Concrete Systems:
a. Channel Sections:
1) Interlocking-joint, precast, modular units with end caps.

2) 8-inch (203-mm) inside width and 13-3/4-inch- (350-mm-) deep, rounded bottom,
with level invert and with outlets in quantities, sizes, and locations indicated.
b. Grates:
1) Slots or other openings that fit recesses in channels.
2) Material: Fiberglass OR Gray iron, as directed.

C. Covers: Solid gray iron if indicated.
d. Locking Mechanism: Manufacturer's standard device for securing grates to channel
sections.
5. Drainage Specialties: Precast, polymer-concrete units.
a. Large Catch Basins:

1) 24-by-12-inch (610-by-305-mm) polymer-concrete body, with outlets in quantities
and sizes indicated.
2) Gray-iron slotted grate.
3) Frame: Include gray-iron or steel frame for grate.
b. Small Catch Basins:
1) 19- to 24-inch by approximately 6-inch (483- to 610-mm by approximately 150-mm)
polymer-concrete body, with outlets in quantities and sizes indicated.
2) Gray-iron slotted grate.
3) Frame: Include gray-iron or steel frame for grate.
C. Oil Interceptors:
1) Polymer-concrete body with interior baffle and four steel support channels and two
1/4-inch- (6.4-mm-) thick, steel-plate covers.
2) Steel-plate covers.
3) Capacity: 140 gal. (530 L) OR 200 gal. (757 L) OR 260 gal. (984 L), as directed.
4) Inlet and Outlet: NPS 4 (DN 100) OR NPS 6 (DN 150), as directed.
d. Sediment Interceptors:
1) 27-inch- (686-mm-) square, polymer-concrete body, with outlets in quantities and
sizes indicated.
2) 24-inch- (610-mm-) square, gray-iron frame and slotted grate.

6. Supports, Anchors, and Setting Devices: Manufacturer's standard unless otherwise indicated.
7. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.
V. Plastic, Channel Drainage Systems
1. General Requirements for Plastic, Channel Drainage Systems:
a. Modular system of plastic channel sections, grates, and appurtenances.
b. Designed so grates fit into frames without rocking or rattling.
C. Number of units required to form total lengths indicated.
2. Fiberglass Systems:
a. Channel Sections:
1) Interlocking-joint, fiberglass modular units, with built-in invert slope of approximately

1 percent and with end caps.
2) Rounded or inclined inside bottom surface, with outlets in quantities, sizes, and
locations indicated.
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3) Width: 6 inches (150 mm) OR 6 or 8 inches (150 or 203 mm) OR 8 inches (203
mm), as directed.

Factory- or field-attached frames that fit channel sections and grates.

1) Material: Galvanized steel OR Stainless steel OR Manufacturer's standard metal,
as directed.

Grates with slots or perforations that fit frames.

1) Material: Fiberglass OR Galvanized steel OR Gray iron OR Stainless steel, as
directed.

Covers: Solid gray iron if indicated.

Drainage Specialties:

1) Large Catch Basins: 24-inch- (610-mm-) square plastic body, with outlets in
guantities and sizes indicated. Include gray-iron frame and slotted grate.

2) Small Catch Basins: 12-by-24-inch (305-by-610-mm) plastic body, with outlets in
guantities and sizes indicated. Include gray-iron frame and slotted grate.

3. PE Systems:

a. Channel Sections: Interlocking-joint, PE modular units, 4 inches (102 mm) wide, with end
caps. Include rounded bottom, with level invert and with outlets in quantities, sizes, and
locations indicated.

b. Grates: PE, ladder shaped; with stainless-steel screws.

C. Color: Gray unless otherwise indicated.

d. Drainage Specialties: Include the following PE components:

1) Drains: 4-inch- (102-mm-) diameter, round, slotted top; with NPS 4 (DN 100) bottom

outlet.
OR
Drains: 8-inch- (203-mm-) diameter, round, slotted top; with NPS 6 (DN 150) bottom
outlet.
OR
Drains: 4-inch- (102-mm-) square, slotted top; with NPS 3 (DN 80) bottom outlet.
OR
Drains: 8-inch- (203-mm-) square, slotted top; with NPS 6 (DN 150) bottom outlet.
OR
Catch Basins: 12-inch- (305-mm-) square plastic body, with outlets in quantities and
sizes indicated. Include PE slotted grate 11-3/4 inches (298 mm) square by 1-1/8
inches (28.6 mm) thick.

4, Supports, Anchors, and Setting Devices: Manufacturer's standard unless otherwise indicated.

5. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer.

W. Catch Basins

1. Standard Precast Concrete Catch Basins:

a. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth
indicated, with provision for sealant joints.

b. Base Section: 6-inch (150-mm) minimum thickness for floor slab and 4-inch (102-mm)
minimum thickness for walls and base riser section, and separate base slab or base
section with integral floor.

C. Riser Sections: 4-inch (102-mm) minimum thickness, 48-inch (1200-mm) diameter, and
lengths to provide depth indicated.

d. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated.
Top of cone of size that matches grade rings.

e. Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

f. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape

Storm Drainage

matching catch basin frame and grate. Include sealant recommended by ring
manufacturer.

OR

Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch (150- to 225-
mm) total thickness, that match 24-inch- (610-mm-) diameter frame and grate.
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g. Steps: Individual FRP steps or FRP ladder OR Individual FRP steps; FRP ladder; or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
rods encased in ASTM D 4101, PP, as directed, wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of catch basin to finished grade is less than 60 inches (1500 mm).

h. Pipe Connectors: ASTM C 923 (ASTM C 923M), resilient, of size required, for each pipe
connecting to base section.

2. Designed Precast Concrete Catch Basins: ASTM C 913, precast, reinforced concrete; designed
according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth,
shape, and dimensions indicated, with provision for joint sealants.

a. Joint Sealants: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

b. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape
matching catch basin frame and grate. Include sealant recommended by ring
manufacturer.

OR

Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch (150- to 225-
mm) total thickness, that match 24-inch- (610-mm-) diameter frame and grate.

C. Steps: Individual FRP steps or FRP ladder OR Individual FRP steps; FRP ladder; or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
rods encased in ASTM D 4101, PP, as directed, wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of catch basin to finished grade is less than 60 inches (1500 mm).

d. Pipe Connectors: ASTM C 923 (ASTM C 923M), resilient, of size required, for each pipe
connecting to base section.

3. Frames and Grates (for rectangular structures): ASTM A 536, Grade 60-40-18, ductile iron
designed for A-16, structural loading. Include flat grate with small square or short-slotted
drainage openings.

a. Size: 24 by 24 inches (610 by 610 mm) minimum unless otherwise indicated.

b. Grate Free Area: Approximately 50 percent unless otherwise indicated.

4, Frames and Grates (for round, manhole-type structures): ASTM A 536, Grade 60-40-18, ductile
iron designed for A-16, structural loading. Include 24-inch (610-mm) ID by 7- to 9-inch (175- to
225-mm) riser with 4-inch (102-mm) minimum width flange, and 26-inch- (660-mm-) diameter flat
grate with small square or short-slotted drainage openings.

a. Grate Free Area: Approximately 50 percent unless otherwise indicated.

X. Stormwater Inlets

1. Curb Inlets: Made with vertical curb opening, of materials and dimensions according to utility
standards.

2. Gutter Inlets: Made with horizontal gutter opening, of materials and dimensions according to
utility standards. Include heavy-duty frames and grates.

3. Combination Inlets: Made with vertical curb and horizontal gutter openings, of materials and
dimensions according to utility standards. Include heavy-duty frames and grates.

4, Frames and Grates: Heavy duty, according to utility standards.

Y. Stormwater Detention Structures
1. Cast-in-Place Concrete, Stormwater Detention Structures: Constructed of reinforced-concrete
bottom, walls, and top; designed according to ASTM C 890 for A-16 (AASHTO HS20-44), heavy-
traffic, structural loading; of depth, shape, dimensions, and appurtenances indicated.

a. Ballast: Increase thickness of concrete as required to prevent flotation.
b. Grade Rings (if required): Include two or three reinforced-concrete rings, of 6- to 9-inch
(150- to 229-mm) total thickness, that match 24-inch- (610-mm-) diameter frame and
cover.
May 2010 Storm Drainage
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C. Steps: Individual FRP steps or FRP ladder OR Individual FRP steps; FRP ladder; or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
rods encased in ASTM D 4101, PP, as directed, wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of structure to finished grade is less than 60 inches (1500 mm).

2. Manhole Frames and Covers: ASTM A 536, Grade 60-40-18, ductile-iron castings designed for
heavy-duty service. Include 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser with 4-
inch (102-mm) minimum width flange, and 26-inch- (660-mm-) diameter cover. Include indented
top design with lettering cast into cover, using wording equivalent to "STORM SEWER."

Z. Pipe Outlets

1. Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides.

2. Riprap Basins: Broken, irregularly sized and shaped, graded stone according to NSSGA's
"Quarried Stone for Erosion and Sediment Control."
a. Average Size: NSSGA No. R-3, screen opening 2 inches (51 mm).
b. Average Size: NSSGA No. R-4, screen opening 3 inches (76 mm).
C. Average Size: NSSGA No. R-5, screen opening 5 inches (127 mm).

3. Filter Stone: According to NSSGA's "Quarried Stone for Erosion and Sediment Control," No. FS-
2, No. 4 screen opening, average-size graded stone.

4. Energy Dissipaters: According to NSSGA's "Quarried Stone for Erosion and Sediment Control,"
No. A-1, 3-ton (2721-kg) average weight armor stone, unless otherwise indicated.

AA. DryWells

1. Description: ASTM C 913, precast, reinforced, perforated concrete rings. Include the following:
a. Floor: Cast-in-place concrete.
b. Cover: Liftoff-type concrete cover with cast-in lift rings.
C. Wall Thickness: 4 inches (102 mm) minimum with 1-inch (25-mm) diameter or 1-by-3-inch-

(25-by-76-mm-) maximum slotted perforations arranged in rows parallel to axis of ring.
1) Total Free Area of Perforations: Approximately 15 percent of ring interior surface.
2) Ring Construction: Designed to be self-aligning.
d. Filtering Material: ASTM D 448, Size No. 24, 3/4- to 2-1/2-inch (19- to 63-mm) washed,
crushed stone or gravel.
OR
Description: Manufactured PE side panels and top cover that assemble into 50-gal. (190-L)
storage capacity units.

a. Side Panels: With knockout ports for piping and seepage holes.

b. Top Cover: With knockout port for drain.

C. Filter Fabric: As recommended by unit manufacturer.

d. Filtering Material: ASTM D 448, Size No. 24, 3/4- to 2-1/2-inch (19- to 63-mm) washed,
crushed stone or gravel.

OR

Description: Constructed-in-place aggregate type. Include the following:

a. Lining: Clay or concrete bricks.

OR
Lining: Concrete blocks or precast concrete rings with notches or weep holes.

b. Filtering Material: ASTM D 448, Size No. 24, 3/4- to 2-1/2-inch (19- to 63-mm) washed,
crushed stone or gravel.

C. Cover: Precast, reinforced-concrete slab, designed for structural loading according to
ASTM C 890 and made according to ASTM C 913. Include slab dimensions that will
extend 12 inches (300 mm) minimum beyond edge of excavation, with bituminous coating
over entire surface. Cast cover with opening for manhole in center.

d. Manhole: 24-inch- (610-mm-) diameter, reinforced-concrete access lid with steel lift rings.
Include bituminous coating over entire surface.

Storm Drainage May 2010
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BB. Stormwater Disposal Systems

1. Chamber Systems:
a. Storage and Leaching Chambers: Molded PE with perforated sides and open bottom.
Include number of chambers, distribution piping, end plates, and other standard
components as required for system total capacity.
b. Filtering Material: ASTM D 448, Size No. 24, 3/4- to 2-1/2-inch (19- to 63-mm) washed,
crushed stone or gravel.
C. Filter Mat: Geotextile woven or spun filter fabric, in one or more layers, for minimum total
unit weight of 4 0z./sq. yd. (135 g/sg. m).
OR
Pipe Systems: Perforated manifold, header, and lateral piping complying with AASHTO M 252M
for NPS 10 (DN 250) and smaller, AASHTO M 294M for NPS 12 to NPS 60 (DN 300 to DN 1500).
Include proprietary fittings, couplings, seals, and filter fabric.
1.3 EXECUTION
14 EARTHWORK
A. Excavation, trenching, and backfilling are specified in Division 02 Section "Earthwork".

B. Piping Installation

1.

May 2010

General Locations and Arrangements: Drawing plans and details indicate general location and

arrangement of underground storm drainage piping. Location and arrangement of piping layout

take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with unbroken

continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,

and couplings according to manufacturer's written instructions for use of lubricants, cements, and
other installation requirements.

Install manholes for changes in direction unless fittings are indicated. Use fittings for branch

connections unless direct tap into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or materials of pipes

and fittings are connected. Reducing size of piping in direction of flow is prohibited.

When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-

jacking process of microtunneling.

Install gravity-flow, nonpressure drainage piping according to the following:

a. Install piping pitched down in direction of flow.

b. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes
in direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place concrete supports or anchors.

C. Install piping with 36-inch (915-mm) OR 48-inch (1220-mm) OR 60-inch (1520-mm) OR 72-
inch (1830-mm), as directed, minimum cover.

d. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook."
e. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe

and Fittings Handbook."

f. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
g. Install corrugated steel piping according to ASTM A 798/A 798M.
h Install corrugated aluminum piping according to ASTM B 788/B 788M.
i Install ABS sewer piping according to ASTM D 2321 and ASTM F 1668.
i Install PE corrugated sewer piping according to ASTM D 2321.

. Install PVC cellular-core piping according to ASTM D 2321 and ASTM F 1668.
l. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.
m. Install PVC profile gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

Storm Drainage

Department of Design and Construction 02452 - 13



02 - Site Work

NEW mnu cITY DED.ARTMENT OF
DESIGN + CONSTRUCTION

n. Install PVC water-service piping according to ASTM D 2321 and ASTM F 1668.

0. Install fiberglass sewer piping according to ASTM D 3839 and ASTM F 1668.

p. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

g. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete
Pipe Installation Manual."

7. Install force-main pressure piping according to the following:

a. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in
direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place concrete supports or anchors.

b. Install piping with 36-inch (915-mm) OR 48-inch (1220-mm) OR 60-inch (1520-mm) OR 72-
inch (1830-mm), as directed, minimum cover.

C. Install ductile-iron pressure piping according to AWWA C600 or AWWA M41.

d. Install ductile-iron special fittings according to AWWA C600.

e. Install PVC pressure piping according to AWWA M23, or ASTM D 2774 and ASTM F 1668.

f. Install PVC water-service piping according to ASTM D 2774 and ASTM F 1668.

8. Install corrosion-protection piping encasement over the following underground metal piping
according to ASTM A 674 or AWWA C105:

a. Hub-and-spigot, cast-iron soil pipe and fittings.

b. Hubless cast-iron soil pipe and fittings.

C. Ductile-iron pipe and fittings.

d Expansion joints and deflection fittings.

C. Pipe Joint Construction
1. Join gravity-flow, nonpressure drainage piping according to the following:
a. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast

Iron Soil Pipe and Fittings Handbook" for compression joints.

b. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron
Soil Pipe and Fittings Handbook" for lead and oakum calked joints.

C. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe
and Fittings Handbook" for hubless-coupling joints.

d. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.

e. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA MA41.

f. Join corrugated steel sewer piping according to ASTM A 798/A 798M.

g. Join corrugated aluminum sewer piping according to ASTM B 788/B 788M.

h. Join ABS sewer piping according to ASTM D 2321 and ASTM D 2751 for elastomeric-seal
joints.

i. Join corrugated PE piping according to ASTM D 3212 for push-on joints.

j- Join PVC cellular-core piping according to ASTM D 2321 and ASTM F 891 for solvent-
cemented joints.

K. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-seal joints.

l. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal
joints or ASTM D 3034 for elastomeric-gasketed joints.

m.  Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-seal joints
or ASTM F 794 for gasketed joints.

n. Join fiberglass sewer piping according to ASTM D 3839 for elastomeric-seal joints.

0. Join nonreinforced-concrete sewer piping according to ASTM C 14 (ASTM C 14M) and
ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints.

p. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation
Manual" for rubber-gasketed joints.

g. Join dissimilar pipe materials with nonpressure-type flexible couplings.

2. Join force-main pressure piping according to the following:
a. Join ductile-iron pressure piping according to AWWA C600 or AWWA M41 for push-on

Storm Drainage
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b. Join ductile-iron special fittings according to AWWA C600 or AWWA M41 for push-on
joints.

C. Join PVC pressure piping according to AWWA M23 for gasketed joints.

d. Join PVC water-service piping according to ASTM D 2855 for solvent-cemented joints.

e. Join dissimilar pipe materials with pressure-type couplings.

D. Backwater Valve Installation
1. Install horizontal-type backwater valves in piping where indicated.
2. Install combination horizontal and manual gate-valve type in piping and in manholes where
indicated.
3. Install terminal-type backwater valves on end of piping and in manholes where indicated.

E. Cleanout Installation
1. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soll
pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to
cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.
Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-traffic areas.
Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas.
Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.
Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.
Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12
inches (450 by 450 by 300 mm) deep. Set with tops 1 inch (25 mm) above surrounding
earth grade.
f. Set cleanout frames and covers in concrete pavement and roads with tops flush with
pavement surface.

®aoow

F. Drain Installation
1. Install type of drains in locations indicated.
a. Use Light-Duty, top-loading classification drains in earth or unpaved foot-traffic areas.
b. Use Medium-Duty, top-loading classification drains in paved foot-traffic areas.
C. Use Heavy-Duty, top-loading classification drains in vehicle-traffic service areas.
d. Use Extra-Heavy-Duty, top-loading classification drains in roads.
2. Embed drains in 4-inch (102-mm) minimum concrete around bottom and sides.
3. Fasten grates to drains if indicated.
4. Set drain frames and covers with tops flush with pavement surface.
5. Assemble trench sections with flanged joints.
6. Embed trench sections in 4-inch (102-mm) minimum concrete around bottom and sides.
G. Manhole Installation
1. General: Install manholes, complete with appurtenances and accessories indicated.
2 Install precast concrete manhole sections with sealants according to ASTM C 891.
3 Where specific manhole construction is not indicated, follow manhole manufacturer's written
instructions.
4. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.
H. Catch Basin Installation
1. Construct catch basins to sizes and shapes indicated.
2. Set frames and grates to elevations indicated.
l. Stormwater Inlet And Outlet Installation
1. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
2. Construct riprap of broken stone, as indicated.
3. Install outlets that spill onto grade, anchored with concrete, where indicated.
4, Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
5. Construct energy dissipaters at outlets, as indicated.
May 2010 Storm Drainage
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J. Dry Well Installation

1.

2.

Excavate hole to diameter of at least 6 inches (150 mm) greater than outside of dry well. Do not
extend excavation into ground-water table.
Install precast, concrete-ring dry wells according to the following:

a. Assemble rings to depth indicated.

b. Extend rings to height where top of cover will be approximately 8 inches (203 mm) below
finished grade.

C. Backfill bottom of inside of rings with filtering material to level at least 12 inches (300 mm)
above bottom.

d. Extend effluent inlet pipe 12 inches (300 mm) into rings and terminate into side of tee
fitting.

e. Backfill around outside of rings with filtering material to top level of rings.

f. Install cover over top of rings.

Install manufactured, PE dry wells according to manufacturer's written instructions and the

following:

a. Assemble and install panels and cover.

b. Backfill bottom of inside of unit with filtering material to level at least 12 inches (300 mm)

above bottom.

C. Extend effluent inlet pipe 12 inches (300 mm) into unit and terminate into side of tee fitting.

d. Install filter fabric around outside of unit.

e. Install filtering material around outside of unit.

Install constructed-in-place dry wells according to the following:

a. Install brick lining material dry and laid flat, with staggered joints for seepage. Build to
diameter and depth indicated.

b. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on

side for seepage. Install precast concrete rings with notches or weep holes for seepage.
Build to diameter and depth indicated.

C. Extend lining material to height where top of manhole will be approximately 8 inches (203
mm) below finished grade.

d. Backfill bottom of inside of lining with filtering material to level at least 12 inches (300 mm)
above bottom.

e. Extend effluent inlet pipe 12 inches (300 mm) into lining and terminate into side of tee
fitting.

f. Backfill around outside of lining with filtering material to top level of lining.

g. Install manhole over top of dry well. Support cover on undisturbed soil. Do not support

cover on lining.

K. Concrete Placement

1. Place cast-in-place concrete according to ACI 318.
L. Channel Drainage System Installation

1. Install with top surfaces of components, except piping, flush with finished surface.

2. Assemble channel sections to form slope down toward drain outlets. Use sealants, adhesives,
fasteners, and other materials recommended by system manufacturer.

3. Embed channel sections and drainage specialties in 4-inch (102-mm) minimum concrete around
bottom and sides.

4. Fasten grates to channel sections if indicated.

5. Assemble channel sections with flanged or interlocking joints.

6. Embed channel sections in 4-inch (102-mm) minimum concrete around bottom and sides.

M. Stormwater Disposal System Installation

1. Chamber Systems: Excavate trenches of width and depth, and install system and backfill
according to chamber manufacturer's written instructions. Include storage and leaching
chambers, filtering material, and filter mat.

OR
Storm Drainage May 2010
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Piping Systems: Excavate trenches of width and depth, and install piping system, filter fabric,
and backfill, according to piping manufacturer's written instructions.

N. Connections

1. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified in
Division 15 Section "Storm Drainage Piping".

2. Connect force-main piping to building's storm drainage force mains specified in Division 15
Section "Storm Drainage Piping". Terminate piping where indicated.

3. Make connections to existing piping and underground manholes.
a. Use commercially manufactured wye fittings for piping branch connections. Remove

section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting,
plus 6-inch (150-mm) overlap, with not less than 6 inches (150 mm) of concrete with 28-
day compressive strength of 3000 psi (20.7 MPa).

b. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to
DN 500). Remove section of existing pipe, install wye fitting into existing piping, and
encase entire wye with not less than 6 inches (150 mm) of concrete with 28-day
compressive strength of 3000 psi (20.7 MPa).

C. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to
underground manholes and structures by cutting into existing unit and creating an opening
large enough to allow 3 inches (76 mm) of concrete to be packed around entering
connection. Cut end of connection pipe passing through pipe or structure wall to conform
to shape of and be flush with inside wall unless otherwise indicated. On outside of pipe,
manhole, or structure wall, encase entering connection in 6 inches (150 mm) of concrete
for minimum length of 12 inches (300 mm) to provide additional support of collar from
connection to undisturbed ground.

1) Use concrete that will attain a minimum 28-day compressive strength of 3000 psi
(20.7 MPa) unless otherwise indicated.

2) Use epoxy-bonding compound as interface between new and existing concrete and
piping materials.

d. Protect existing piping, manholes, and structures to prevent concrete or debris from
entering while making tap connections. Remove debris or other extraneous material that
may accumulate.

4. Connect to sediment interceptors specified in Division 02 Section "Interceptors".

5. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to
piping rating may be used in applications below unless otherwise indicated.
a. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure

sewer piping unless otherwise indicated.
1) Unshielded OR Shielded, as directed, flexible couplings for same or minor
difference OD pipes.
2) Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
3) Ring-type flexible couplings for piping of different sizes where annular space
between smaller piping's OD and larger piping's ID permits installation.
b. Use pressure-type pipe couplings for force-main joints.

O. Closing Abandoned Storm Drainage Systems
1. Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in
place. Include closures strong enough to withstand hydrostatic and earth pressures that may
result after ends of abandoned piping have been closed. Use either procedure below:

a. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
b. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable
methods suitable for size and type of material being closed. Do not use wood plugs.
2. Abandoned Manholes and Structures: Excavate around manholes and structures as required
and use one procedure below:
a. Remove manhole or structure and close open ends of remaining piping.
May 2010 Storm Drainage
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b. Remove top of manhole or structure down to at least 36 inches (915 mm) below final
grade. Fill to within 12 inches (300 mm) of top with stone, rubble, gravel, or compacted
dirt. Fill to top with concrete.

3. Backfill to grade according to Division 02 Section "Earthwork".
P. Identification

1. Materials and their installation are specified in Division 02 Section "Earthwork". Arrange for
installation of green warning tape directly over piping and at outside edge of underground
structures.
a. Use warning tape OR detectable warning tape, as directed, over ferrous piping.
b. Use detectable warning tape over nonferrous piping and over edges of underground

structures.

Q. Field Quality Control
1. Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches (610 mm) of backfill is in place, and again at completion of
Project.
a. Submit separate reports for each system inspection.
b. Defects requiring correction include the following:
1) Alignment: Less than full diameter of inside of pipe is visible between structures.
2) Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of
size not less than 92.5 percent of piping diameter.
3) Damage: Crushed, broken, cracked, or otherwise damaged piping.
4) Infiltration: Water leakage into piping.
5) Exfiltration: Water leakage from or around piping.

C. Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.

d. Reinspect and repeat procedure until results are satisfactory.

2. Test new piping systems, and parts of existing systems that have been altered, extended, or

repaired, for leaks and defects.

a. Do not enclose, cover, or put into service before inspection and approval.

b. Test completed piping systems according to requirements of authorities having jurisdiction.

C. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

d. Submit separate report for each test.

e. Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities having

jurisdiction, UNI-B-6, and the following:

1) Exception:  Piping with soiltight joints unless required by authorities having
jurisdiction.

2) Option: Test plastic piping according to ASTM F 1417.

3) Option: Test concrete piping according to ASTM C 924 (ASTM C 924M).

f. Force-Main Storm Drainage Piping: Perform hydrostatic test after thrust blocks, supports,
and anchors have hardened. Test at pressure not less than 1-1/2 times the maximum
system operating pressure, but not less than 150 psig (1035 kPa).

1) Ductile-Iron Piping: Test according to AWWA C600, "Hydraulic Testing" Section.
2) PVC Piping: Test according to AWWA M23, "Testing and Maintenance" Chapter.

3. Leaks and loss in test pressure constitute defects that must be repaired.
4. Replace leaking piping using new materials, and repeat testing until leakage is within allowances
specified.
R. Cleaning
1. Clean interior of piping of dirt and superfluous materials. Flush with potable water OR Flush with

water, as directed.

Storm Drainage May 2010
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SECTION 02455 - CONCRETE-FILLED STEEL PILES

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for concrete-filled steel piles.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary
1. Section includes concrete-filled steel shell and pipe piles.
C. Submittals

1. Product Data: For each type of product indicated.

2. Shop Drawings: For composite piles. Show fabrication and installation details for piles, including
splices and tip details.

a. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld.

b. Indicate locations, sizes, type, and arrangement of reinforcement.

C. Include arrangement of static pile reaction frame, test and anchor piles, equipment, and
instrumentation.  Submit structural analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

3. Welding certificates.

4. Design Mixes: For each concrete mix. Include revised mix proportions when characteristics of
materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

5. Material Certificates: For steel shell piles and accessories, steel pipe piles and accessories, steel
reinforcement and concrete admixtures, from manufacturer.

6. Material Test Reports: For concrete materials.

7. Pile-Driving Equipment Data: Include type, make, and rated energy range; weight of striking part
of hammer; weight of drive cap; and, type, size, and properties of hammer cushion.

a. Include mandrel type and details.

8. Static Pile Test Reports: Submit within three days of completing each test.

9. Pile-Driving Records: Submit within three days of driving each pile.

10. Field quality-control reports.

11. Preconstruction Photographs:  Photographs or video of existing conditions of adjacent

construction. Submit before the Work begins.

D. Quality Assurance

1
2.
3.

4,

Testing Agency Qualifications:  An independent testing agency qualified according to
ASTM C 1077 and ASTM E 329 for testing indicated.

Comply with requirements in ACI 301, "Specifications for Structural Concrete."

Welding Qualifications: Qualify procedures and personnel according to the following:

a. AWS D1.1/D1.1M, "Structural Welding Code - Steel"

b. AWS D1.3, "Structural Welding Code - Sheet Steel."

Preinstallation Conference: Conduct conference at Project site.

E. Delivery, Storage, And Handling

1. Deliver piles to Project site in such quantities and at such times to ensure continuity of
installation. Handle and store piles at Project site to prevent physical damage.
a. Painted Piles: Protect finish and touch up damage before driving piles.
F. Project Conditions

May 2010
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Protect structures, underground utilities, and other construction from damage caused by pile
driving.

Preconstruction Photographs: Inventory and record the condition of adjacent structures,
underground utilities, and other construction. Provide photographs OR video, as directed, of
conditions that might be misconstrued as damage caused by pile driving.

1.2 PRODUCTS

A. Steel Shell Piles

1.

Fluted Pile Shells: Manufacturer's standard, vertically fluted pile shells; cold formed from steel

sheet; 50,000-psi (345-MPa) minimum vyield strength after forming. Fabricate watertight,

uniformly tapered sections with forged-steel conical nose welded to tip.

a. Constant Diameter Extensions: Fabricate with splice overlap capable of telescoping into
tapered section.

b. Taper: 0.14 inch in 12 inches (1:86) OR 0.25 inch in 12 inches (1:48) OR 0.40 inch in 12
inches (1:30), as directed.

C. Thickness: 0.150 inch (3.80 mm) OR 0.179 inch (4.55 mm) OR 0.209 inch (5.31 mm) OR
0.239 inch (6.07 mm), as directed.

Helically Corrugated Pile Shells: Manufacturer's standard, helically corrugated, uniform-diameter,

steel sheet shell piles; of sufficient strength and thickness to remain watertight and resist

distortion and buckling due to soil pressure, internal mandrel operation, or redriving. Fabricate in

one-piece lengths with 3/16-inch- (4.76-mm-) thick, minimum steel-plate boot continuously

welded to tip and as follows:

a. Nominal Diameter: 8-5/8 inches (219 mm) OR 10-5/8 inches (270 mm) OR 11-1/8 inches
(283 mm) OR 12-1/4 inches (311 mm) OR 14 inches (350 mm) OR 16-1/8 inches (410
mm), as directed.

b. Thickness: 0.048 inch (1.21 mm), minimum OR 0.060 inch (1.52 mm), minimum OR 0.075
inch (1.90 mm), minimum OR 0.105 inch (2.66 mm), as directed.

B. Steel Pipe Piles

1. Steel Pipe: ASTM A 252, Grade 2 OR Grade 3, as directed; seamless or welded.
C. Steel Reinforcement

1. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

2. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M.

3. Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class Il zinc coated, hot-dip galvanized after
fabrication and bending, as follows:
a. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420) OR

ASTM A 706/A 706M, as directed; deformed.

4, Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M, as follows:

a. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420) OR
ASTM A 706/A 706M, as directed; deformed.

5. Plain Steel Wire: ASTM A 82/A 82M, as drawn OR galvanized, as directed.

6. Deformed-Steel Wire: ASTM A 496/A 496M.

7. Epoxy-Coated-Steel Wire: ASTM A 884/A 884M, Class A coated, plain OR deformed, as
directed.

D. Concrete Materials

1. Portland Cement: ASTM C 150, Type | or Il
a. Fly Ash: ASTM C 618, Class C or F.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

2. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag OR Type IP,
portland-pozzolan OR Type | (PM), pozzolan-modified portland OR Type | (SM), slag-modified
Portland, as directed, cement.

Concrete-Filled Steel Piles May 2010
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3. Normal-Weight Aggregates: ASTM C 33, Class 4S OR Class 4M OR Class 1N, as directed,
uniformly graded, 3/4-inch (19-mm) maximum aggregate size. Provide aggregates from a single
source.

4. Water: Potable, complying with ASTM C 94/C 94M requirements.

5. Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures
and to contain not more than 0.1 percent chloride ions by mass of cementitious material.

a. Air-Entraining Admixture: ASTM C 260.
b. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
C. Retarding Admixture: ASTM C 494/C 494M, Type B.
d. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
e. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
f. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
g. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il
E. Pile Accessories

1. Driving Points: Manufacturer's standard 60-degree conical driving point, with integral reinforcing
ribs, to provide full bearing of pipe pile tip. Fabricate from steel castings as follows:

2. Inside Cutting Shoes: Manufacturer's standard, inside-flanged, open-ended cutting shoe, to
provide full bearing of pipe pile tip. Fabricate from steel castings as follows:

3. Outside Cutting Shoes: Manufacturer's standard, outside-flanged, open-ended cutting shoe, to
provide full bearing of pipe pile tip. Fabricate from steel castings as follows:

a. Carbon-Steel Castings: ASTM A 27/A 27M, Grade 65-35 (Grade 450-240), heat treated
OR Grade N1, as directed.

b. High-Strength Steel Castings: ASTM A 148/A 148M, Grade 80-40 (Grade 550-275) OR
Grade 90-60 (Grade 620-415), as directed.

4, Splice Coupling: Manufacturer's standard splice coupling, rolled from ASTM A 36/A 36M, carbon-
steel bar or cast from heat-treated carbon steel, ASTM A 27/A 27M, Grade 65-35 (Grade 450-
240), with interior stop and internally tapered for friction fit driving.

F. Paint

1. Paint: SSPC-Paint 16; self-priming, two-component, coal-tar epoxy polyamide, black OR red OR

manufacturer's standard color, as directed.
G. Concrete Mixes

1. Prepare concrete design mixes according to ACI 301, determined by either laboratory trial batch
or field test data basis.

a. Use a qualified testing agency for preparing and reporting proposed mix designs
determined by laboratory trial batch.

2. Proportion mixes according to ACI 301 to provide normal-weight concrete suitable for piles with
the following properties:

a. Compressive Strength (28 Days): 5000 psi (34.5 MPa) OR 4000 psi (27.6 MPa) OR 3000
psi (20.7 MPa), as directed.

b. Maximum Water-Cementitious Material Ratio at Point of Placement: 0.45 OR 0.50, as
directed.

C. Slump Limit: 5 inches (127 mm) OR 8 inches (203 mm), as directed, plus or minus 1 inch
(25 mm).

3. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete
at point of placement having an air content of 6.0 percent, plus or minus 1.5 OR 2.5 to 4.5, as
directed, percent.

4, Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement according to ACI 301 limits as if concrete were exposed to deicing chemicals.

5. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 OR 0.30, as directed,
percent by weight of cement.

6. Concrete-mix design adjustments may be considered if characteristics of materials, Project

May 2010
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H. Fabrication

1.
2.

Fabricate and assemble piles in shop to greatest extent possible.

Fabricate full-length piles to eliminate splicing during driving.

OR

Fabricate full-length piles by splicing pile lengths together. Maintain axial alignment of pile

lengths. Maintain structural properties of pile across splice.

a. Splice Coupling: Fit splice coupling into position and weld to adjoining steel pipe pile
sections according to manufacturer's written instructions and AWS D1.1/D1.1M for
procedures, appearance and quality of welds, and methods used in correcting welding
work.

b. Welded Splices: Accurately mill meeting ends of steel pipe piles and bevel for welding.
Continuously weld pile according to AWS D1.1/D1.1M for procedures, appearance and
quality of welds, and methods used in correcting welding work.

C. Welded Splices: Continuously weld steel shell pile according to manufacturer's written
instructions and AWS D1.1/D1.1Mand AWSD1.3, as directed, for procedures,
appearance and quality of welds, and methods used in correcting welding work.

d. Splice piles during fabrication or field installation.

Fit and weld driving points to tip of pile according to manufacturer's written instructions and

AWS D1.1/D1.1M for procedures, appearance and quality of welds, and methods used in

correcting welding work.

OR

Fit and weld cutting shoes to tip of pile according to manufacturer's written instructions and

AWS D1.1/D1.1M for procedures, appearance and quality of welds, and methods used in

correcting welding work.

Pile-Length Markings: Mark each pile with horizontal lines at 12-inch (305-mm) intervals; label

the distance from pile tip at 60-inch (1.52-m) intervals. Maintain markings on piles until driven.

l. Shop Painting, as directed

1. General: Shop paint steel pile surfaces, except for surfaces to be encased in concrete, as
follows:
a. Extend painting to a depth of 60 inches (1.52 m) below finished grade OR low-tide level, as
directed, to top of exposed pile.
2. Surface Preparation: Clean surfaces to be painted. Remove loose rust and loose mill scale, and
remove spatter, slag, or flux deposits. Prepare surfaces according to SSPC-SP 10/NACE No. 2,
"Near-White Blast Cleaning."
3. Painting: Immediately after surface preparation, apply coat of paint according to manufacturer's
written instructions to provide a dry film thickness of not less than 8 mils (0.2 mm).
a. Apply second coat to provide a dry film thickness of not less than 8 mils (0.2 mm), resulting
in a two-coat paint system thickness of not less than 16 mils (0.4 mm).
b. Apply second and third coats with each coat having a dry film thickness of not less than 8
mils (0.2 mm), resulting in a three-coat paint system thickness of not less than 24 mils (0.6
mm).
C. Mark pile lengths after shop painting.
J. Concrete Mixing
1. Ready-Mixed Concrete: Comply with ASTM C 94/C 94M.
a. Do not add water to concrete mix after mixing.
b. Maintain concrete temperature to not exceed 90 deg F (32 deg C).
1.3 EXECUTION
A. Examination
Concrete-Filled Steel Piles May 2010
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1.

Site Conditions: Do not start pile-driving operations until earthwork fills have been completed or
excavations have reached an elevation of 6 to 12 inches (152 to 305 mm) above bottom of
footing or pile cap.

B. Driving Equipment

1. Pile Hammer: Air-, steam-, hydraulic-, or diesel-powered type capable of consistently delivering
adequate peak-force duration and magnitude to develop the ultimate capacity required for type
and size of pile driven and character of subsurface material anticipated.

2. Hammer Cushions and Driving Caps: Between hammer and top of pile, provide hammer cushion
and steel driving cap as recommended by hammer manufacturer and as required to drive pile
without damage.

3. Leads: Use fixed, semifixed, or hanging-type pile-driver leads that will hold full length of pile
firmly in position and in axial alignment with hammer.

4, Mandrel: Expandable mandrel, capable of distributing driving energy throughout length of steel
shell pile.

C. Static Pile Tests, as directed

1. General: Static pile tests will be used to verify driving criteria and pile lengths and to confirm

allowable load of piles.
a. Furnish test piles 60 inches (1.52 m) longer than production piles.
b. Determination of actual length of piles will be based on results of static pile tests.

2. Pile Tests: Arrange and perform the following pile tests:

a. Axial Compressive Static Load Test: ASTM D 1143.
b. Axial Tension Static Load Test: ASTM D 3689.
C. Lateral Load Test: ASTM D 3966.

3. Equip each test pile with two telltale rods, according to ASTM D 1143, for measuring deformation
during load test.

4, Provide pile reaction frame, anchor piles, equipment, and instrumentation with sufficient reaction
capacity to perform tests. Notify the Owner at least 48 hours in advance of performing tests. On
completion of testing, remove testing structure, anchor piles, equipment, and instrumentation.

a. Allow a minimum of seven days to elapse after driving test piles before starting pile testing.
b. Number of Test Piles: One pile OR As indicated, as directed.

5. Driving Test Piles: Drive test piles at locations indicated to the minimum penetration or driving
resistance indicated. Use test piles identical to those required for Project and drive with
appropriate pile-driving equipment operating at rated driving energy to be used in driving
permanent piles.

a. Pile Design Load: As indicated OR as directed.

6. Approval Criteria: Allowable load shall be the load acting on the test pile when the lesser of, as
directed, the following criteria are met, divided by a factor of safety of 2:

a. Net settlement, after deducting rebound, of not more than 0.01 inch/ton (0.25 mm/907 kg)
of test load.

b. Total settlement exceeds the pile elastic compression by 0.15 inch (4 mm), plus 1.0
percent of the tip diagonal dimension.

C. A plunging failure or sharp break in the load settlement curve.

7. Test Pile-Driving Records: Prepare driving records for each test pile, compiled and attested to by
a qualified professional engineer, as directed. Include same data as required for driving records
of permanent piles.

8. Test piles that comply with requirements, including location tolerances, may be used on Project.

D. Steel Reinforcement

1. Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing,
and supporting reinforcement.

2. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy
bond with concrete.

3. Fabricate and install reinforcement cages symmetrically about axis of pile shell OR pipe, as
directed, in a single unit.

May 2010 Concrete-Filled Steel Piles
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4, Accurately position, support, and secure reinforcement against displacement during concreting.
Maintain minimum cover on reinforcement.

5. Protect exposed ends of extended reinforcement, dowels, or anchor bolts from mechanical
damage and exposure to weather.

E. Concrete Placement

1. Do not place concrete until other piles within a radius of 20 feet (6 m) have been driven and
approved.

2. Inspection: Before placing concrete, allow testing and inspecting agency to visually inspect and
verify that each pile shell OR pipe, as directed, is clean, watertight, plumb, and free of distortion
or other defects.

3. Place concrete in a continuous operation and without segregation immediately after cleaning out
pile shell OR pipe, as directed.

4, Place concrete by means of bottom discharge bucket, flexible drop chute, steep-sided funnel
hopper, or tremie or pump concrete into place.

5. Place concrete in a dry pile shell OR pipe, as directed, unless placement underwater is approved
by the Owner.

a. Place concrete underwater by tremie method or pumping. Control placement operations to
ensure tremie is embedded no less than 60 inches (1.52 m) into concrete, and flow of
tremied concrete is continuous from bottom to top of pile shell OR pipe, as directed.

b. Other methods of depositing concrete may be used if approved by the Owner.

6. Consolidate final 10 feet (3 m) of concrete during placement to ensure that concrete is thoroughly
worked around steel reinforcement and into corners.

7. Screed concrete level at cutoff elevation and apply a scoured, rough finish.

F. Driving Piles

1.

General: Continuously drive piles to elevations or penetration resistance indicated or established

by static load testing of piles, as directed. Establish and maintain axial alignment of leads and

piles before and during driving.

Predrilling, as directed: Provide pre-excavated holes where indicated, to depths indicated. Drill

holes with a diameter less than the largest cross-section dimension of pile.

a. Firmly seat pile in predrilled hole by driving with reduced energy before starting final
driving.

Heaved Piles: Redrive heaved piles to tip elevation at least as deep as original tip elevation with

a driving resistance at least as great as original driving resistance.

Pile Splices: Splice piles during installation and align pile segments concentrically.

Driving Tolerances: Drive piles without exceeding the following tolerances, measured at pile

heads:

a. Location: 4 inches (102 mm) from location indicated after initial driving, and 6 inches (152
mm) after pile driving is completed.

b. Plumb: Maintain 1 inch (25 mm) in 4 feet (1.2 m) from vertical, or a maximum of 4 inches
(202 mm), measured when pile is aboveground in leads.

C. Batter Angle: Maximum 1 inch (25 mm) in 4 feet (1.2 m) from required angle, measured
when pile is aboveground in leads.

Excavation: Clean out steel pipe pile by removing soil and debris from inside pile before placing

steel reinforcement or concrete.

Withdraw damaged or defective piles and piles that exceed driving tolerances and install new

piles within driving tolerances.

a. Fill holes left by withdrawn piles using cohesionless soil material such as gravel, broken
stone, and gravel-sand mixtures. Place and compact in lifts not exceeding 72 inches
(1.83 m).
OR
Fill holes left by withdrawn piles as directed by the Owner.

OR

Concrete-Filled Steel Piles May 2010
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Abandon and cut off rejected piles as directed by the Owner. Leave rejected piles in place and
install new piles in locations as directed by the Owner.

Cutting Off: Cut off tops of driven piles square with pile axis and at elevations indicated.
Pile-Driving Records: Maintain accurate driving records for each pile, compiled and attested to by
a qualified professional engineer, as directed. Include the following data:

a. Project name and number.

b. Name of Contractor.

C. Pile location in pile group and designation of pile group.

d. Sequence of driving in pile group.

e. Pile dimensions.

f. Ground elevation.

g. Elevation of tips after driving.

h. Final tip and cutoff elevations of piles after driving pile group.

i. Records of redriving.

j- Elevation of splices.

k. Type, make, model, and rated energy of hammer.

l. Weight and stroke of hammer.

m.  Type of pile-driving cap used.

n. Cushion material and thickness.

0. Actual stroke and blow rate of hammer.

p. Pile-driving start and finish times, and total driving time.

g. Time, pile-tip elevation, and reason for interruptions.

r. Number of blows for every 12 inches (305 mm) of penetration, and number of blows per 1
inch (25 mm) for the last 6 inches (152 mm) of driving.

Pile deviations from location and plumb.
. Preboring, jetting, or special procedures used.
u. Unusual occurrences during pile driving.
G. Field Quality Control
1. Special Inspections: Engage a qualified special inspector to perform the following special
inspections:

a. Pile foundations.

2. Testing Agency: Engage a qualified independent testing agency to perform tests and
inspections.
3. Tests and Inspections:

a. Dynamic Pile Testing: High-strain dynamic monitoring shall be performed and reported
according to ASTM D 4945 during initial driving and during restriking on 5 single piles OR 3
percent of piles, as directed.

b. Low-strain integrity measurement shall be performed and reported for each pile.

C. Weld Testing: In addition to visual inspection, welds shall be tested and inspected
according to AWS D1.1/D1.1M and the inspection procedures listed in subparagraphs
below, at testing agency's option. Correct deficiencies in Work that test reports and
inspections indicate does not comply with the Contract Documents.

1) Liquid Penetrant Inspection: ASTM E 165.

2) Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.

3) Radiographic Inspection: ASTM E 94; minimum quality level "2-2T."

4) Ultrasonic Inspection: ASTM E 164.

d. Concrete: Sampling and testing of concrete for quality control shall include the following:

1) Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with
ASTM C 94/C 94M.
a) Slump: ASTM C 143/C 143M; one test at point of placement for each
compressive-strength test, but no fewer than one test for each concrete load.
b) Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air
temperature is 40 deg F (5 deg C) and below or when 80 deg F (27 deg C)
and above, and one test for each set of compressive-strength specimens.
May 2010 Concrete-Filled Steel Piles
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2)

3)

4)

5)

6)

7

C) Compression Test Specimens: ASTM C 31/C 31M; one set of four standard
cylinders for each compressive-strength test unless otherwise indicated.
Mold and store cylinders for laboratory-cured test specimens unless field-
cured test specimens are required.

d) Compressive-Strength Tests: ASTM C 39/C 39M; one set for each truck load.
One specimen shall be tested at seven days, two specimens shall be tested
at 28 days, and one specimen shall be retained in reserve for later testing if
required.

When frequency of testing will provide fewer than five strength tests for a given class

of concrete, testing shall be conducted from at least five randomly selected batches

or from each batch if fewer than five are used.

When strength of field-cured cylinders is less than 85 percent of companion

laboratory-cured cylinders, evaluate current operations and provide corrective

procedures for protecting and curing in-place concrete.

Strength level of concrete will be considered satisfactory if averages of sets of three

consecutive strength test results equal or exceed specified compressive strength

and no individual strength test result falls below specified compressive strength by
more than 500 psi (3.45 MPa).

Test results shall be reported in writing to the Owner, concrete manufacturer, and

Contractor within 24 hours of testing. Reports of compressive-strength tests shall

contain Project identification name and number, date of concrete placement, name

of concrete testing and inspecting agency, concrete type and class, location of
concrete batch in piles, design compressive strength at 28 days, concrete-mix
proportions and materials, compressive breaking strength, and type of break for both

7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device

may be permitted but shall not be used as sole basis for acceptance or rejection.

Additional Tests: Testing and inspecting agency shall make additional tests of

concrete when test results indicate concrete strengths or other requirements have

not been met.

H. Touchup Painting, as directed

Clean field welds, splices, and abraded painted areas and field-apply paint according to SSPC-

PA 1. Use same paint and apply same number of coats as specified for shop painting.

a. Apply touchup paint before driving piles to surfaces that will be immersed or inaccessible
after driving.

1.

l. Disposal
Remove withdrawn piles and cutoff sections of piles from site and legally dispose of them off
Owner's property.

1.

END OF SECTION 02455
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SECTION 02455a - WATER DISTRIBUTION

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for water distribution.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary

1. This Section includes water-distribution piping and related components outside the building for
water service OR fire-service mains OR combined water service and fire-service mains, as
directed.

2. Utility-furnished products include water meters that will be furnished to the site, ready for

installation.

C. Definitions

©ONoO~WNE

EPDM: Ethylene propylene diene terpolymer rubber.
LLDPE: Linear, low-density polyethylene plastic.

PA: Polyamide (nylon) plastic.

PE: Polyethylene plastic.

PP: Polypropylene plastic.

PVC: Polyvinyl chloride plastic.

RTRF: Reinforced thermosetting resin (fiberglass) fittings.
RTRP: Reinforced thermosetting resin (fiberglass) pipe.

D. Submittals

1. Product Data: For each type of product indicated.

2. Shop Drawings: Detail precast concrete vault assemblies and indicate dimensions, method of
field assembly, and components.

a. Wiring Diagrams: Power, signal, and control wiring for alarms.

3. Field quality-control test reports.

4. Operation and Maintenance Data.

E. Quality Assurance

1. Regulatory Requirements:

a. Comply with requirements of utility company supplying water. Include tapping of water
mains and backflow prevention.

b. Comply with standards of authorities having jurisdiction for potable-water-service piping,
including materials, installation, testing, and disinfection.

C. Comply with standards of authorities having jurisdiction for fire-suppression water-service
piping, including materials, hose threads, installation, and testing.

2. Piping materials shall bear label, stamp, or other markings of specified testing agency.

3. 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.

4. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.

5. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products.

6. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve
and hydrant supervision for fire-service-main piping for fire suppression.

7. NSF Compliance:

May 2010
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a. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-pw"
on piping.

b. Comply with NSF 61 for materials for water-service piping and specialties for domestic
water.

F. Delivery, Storage, And Handling

1. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
a. Ensure that valves are dry and internally protected against rust and corrosion.
b. Protect valves against damage to threaded ends and flange faces.
C. Set valves in best position for handling. Set valves closed to prevent rattling.
2. During Storage: Use precautions for valves, including fire hydrants, according to the following:
a. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
b. 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.

3. 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.

4. 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.

5. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural
capacity of floor when storing inside.
6. Protect flanges, fittings, and specialties from moisture and dirt.

7. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

G. Project Conditions
1. 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:
a. Notify Owner no fewer than two days in advance of proposed interruption of service.
b. Do not proceed with interruption of water-distribution service without Owner's written
permission.

H. Coordination
1. Coordinate connection to water main with utility company.

1.2 PRODUCTS

A. Copper Tube And Fittings
1. Soft Copper Tube: ASTMB 88, Type K (ASTM B 88M, Type A) OR ASTM B 88, Typel
(ASTM B 88M, Type B), as directed, water tube, annealed temper.
a. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint pressure type. Furnish only wrought-copper fittings if indicated.
b. Copper, Pressure-Seal Fittings:
1) NPS 2 (DN 50) and Smaller: Wrought-copper fitting with EPDM O-ring seal in each
end.
2) NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Bronze fitting with stainless-steel grip ring
and EPDM O-ring seal in each end.
2. Hard Copper Tube: ASTMB 88, Type K (ASTM B 88M, Type A) OR ASTM B 88, Type L
(ASTM B 88M, Type B), as directed, water tube, drawn temper.
a. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint pressure type. Furnish only wrought-copper fittings if indicated.
b. Copper, Pressure-Seal Fittings:
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1) NPS 2 (DN 50) and Smaller: Wrought-copper fitting with EPDM O-ring seal in each
end.
2) NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Bronze fitting with stainless-steel grip ring
and EPDM O-ring seal in each end.
3. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300 flanges if
required to match piping.
4. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket,
metal-to-metal seating surfaces, and solder-joint or threaded ends.

B. Ductile-Iron Pipe And Fittings
1. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end
unless grooved or flanged ends are indicated.
a. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern
or AWWA C153, ductile-iron compact pattern.
b. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets,
and steel bolts.
2. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end
unless grooved or flanged ends are indicated.
a. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.
b. Gaskets: AWWA C111, rubber.
3. Grooved-Joint, Ductile-lIron Pipe: AWWA C151, with cut, rounded-grooved ends.
a. Grooved-End, Ductile-Iron Pipe Appurtenances:

1) Grooved-End, Ductile-Iron Fittings: ASTM A 47/A 47M, malleable-iron castings or
ASTM A 536, ductile-iron castings with dimensions matching pipe.

2) Grooved-End, Ductile-Iron-Piping Couplings: AWWA C606, for ductile-iron-pipe
dimensions. Include ferrous housing sections, gasket suitable for water, and bolts
and nuts.

4. Flanges: ASME 16.1, Class 125, cast iron.
C. PE Pipe And Fittings
1. PE, ASTM Pipe: ASTM D 2239, SIDR No. 5.3, 7, or 9; with PE compound number required to
give pressure rating not less than 160 psig (1100 kPa) OE 200 psig (1380 kPa), as directed.
a. Insert Fittings for PE Pipe: ASTM D 2609, made of PA, PP, or PVC with serrated male
insert ends matching inside of pipe. Include bands or crimp rings.
b. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match

PE pipe dimensions and class.

2. PE, AWWA Pipe: AWWA C906, DR No. 7.3, 9, or 9.3; with PE compound number required to
give pressure rating not less than 160 psig (1100 kPa) OR 200 psig (1380 kPa), as directed.

a. PE, AWWA Fittings: AWWA C906, socket- or butt-fusion type, with DR number matching

pipe and PE compound number required to give pressure rating not less than 160 psig

(1100 kPa) OR 200 psig (1380 kPa), as directed.

3. PE, Fire-Service Pipe: ASTMF 714, AWWA C906, or equivalent for PE water pipe; FMG
approved, with minimum thickness equivalent to FMG Class 150 and Class 200.
a. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match

PE pipe dimensions and class.

D. PVC Pipe And Fittings

1. PVC, Schedule 40 Pipe: ASTM D 1785.
a. PVC, Schedule 40 Socket Fittings: ASTM D 2466.

2. PVC, Schedule 80 Pipe: ASTM D 1785.
a. PVC, Schedule 80 Socket Fittings: ASTM D 2467.
b. PVC, Schedule 80 Threaded Fittings: ASTM D 2464.

3. PVC, AWWA Pipe: AWWA C900, Class 150 OR Class 200, as directed, with bell end with
gasket, and with spigot end.
a. Comply with UL 1285 for fire-service mains if indicated.
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b. PVC Fabricated Fittings: AWWA C900, Class 150 OR Class 200, as directed, with bell-
and-spigot or double-bell ends. Include elastomeric gasket in each bell.

C. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell ends.
Include elastomeric gasket in each bell.

d. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.
1) Gaskets: AWWA C111, rubber.

e. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern
or AWWA C153, ductile-iron compact pattern.
1) Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber

gaskets, and steel bolts.

E. Fiberglass Pipe And Fittings

1. AWWA RTRP: AWWA C950, Class 150 OR Class 200 OR Class 250, as directed, Type | OR II,
as directed, Grade 1, epoxy OR Grade 2, polyester, as directed, with bell-and-spigot ends for
bonded OR with gasket or seal for gasketed, as directed, joints. Liner is optional, unless
otherwise indicated. Include FMG approval if used for fire-service mains.
a. RTRF: AWWA C950, similar to pipe in material, pressure class, and joining method.

2. UL RTRP: UL 1713, Class 150 OR Class 200 OR Class 250, as directed, with bell-and-spigot
ends with gasket or seal for gasketed joints. Liner is optional, unless otherwise indicated.
a. RTRF: Similar to pipe in material, pressure class, and joining method.

F. Special Pipe Fittings
1. Ductile-Iron Rigid Expansion Joints:

a. Description: Three-piece, ductile-iron assembly consisting of telescoping sleeve with
gaskets and restrained-type, ductile-iron, bell-and-spigot end sections complying with
AWWA C110 or AWWA C153. Select and assemble components for expansion indicated.
Include AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts.

1) Pressure Rating: 250 psig (1725 kPa) minimum.
2) Expansion Required: As directed by the manufacturer or as directed by the Owner.
2. Ductile-Iron Flexible Expansion Joints:

a. Description: Compound, ductile-iron fitting with combination of flanged and mechanical-
joint ends complying with AWWA C110 or AWWA C153. Include two gasketed ball-joint
sections and one or more gasketed sleeve sections. Assemble components for offset and
expansion indicated. Include AWWA C111, ductile-iron glands, rubber gaskets, and steel
bolts.

1) Pressure Rating: 250 psig (1725 kPa) minimum.

2) Offset: As directed by the manufacturer or as directed by the Owner.

3) Expansion Required: As directed by the manufacturer or as directed by the Owner.
3. Ductile-Iron Deflection Fittings:

a. Description: Compound, ductile-iron coupling fitting with sleeve and 1 or 2 flexing sections
for up to 15-degree deflection, gaskets, and restrained-joint ends complying with
AWWA C110 or AWWA C153. Include AWWA C111, ductile-iron glands, rubber gaskets,
and steel bolts.

1) Pressure Rating: 250 psig (1725 kPa) minimum.

G. Joining Materials
1. Refer to Division 02 Section "Piped Ultilities -basic Materials And Methods" for commonly used
joining materials.
2. Brazing Filler Metals: AWS A5.8, BCuP Series.
3. Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping manufacturer.
4, Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

H. Piping Specialties
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Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least
equal to and ends compatible with, piping to be joined.
Tubular-Sleeve Pipe Couplings:
a. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve,
gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be joined.
1) Standard: AWWA C219.
2) Center-Sleeve Material: Manufacturer's standard OR Carbon steel OR Stainless
steel OR Ductile iron OR Malleable iron, as directed.
3) Gasket Material: Natural or synthetic rubber.
4) Pressure Rating: 150 psig (1035 kPa) OR 200 psig (1380 kPa), as directed,
minimum.
5) Metal Component Finish: Corrosion-resistant coating or material.
Split-Sleeve Pipe Couplings:
a. Description: Metal, bolted, split-sleeve-type, reducing or transition coupling with sealing
pad and closure plates, O-ring gaskets, and bolt fasteners.
1) Standard: AWWA C219.
2) Sleeve Material: Manufacturer's standard OR Carbon steel OR Stainless steel, as
directed.
3) Sleeve Dimensions: Of thickness and width required to provide pressure rating.
4) Gasket Material: O-rings made of EPDM rubber, unless otherwise indicated.
5) Pressure Rating: 150 psig (1035 kPa) OR 200 psig (1380 kPa), as directed,
minimum.
6) Metal Component Finish: Corrosion-resistant coating or material.
Flexible Connectors:

a. Nonferrous-Metal Piping: Bronze hose covered with bronze wire braid; with copper-tube,
pressure-type, solder-joint ends or bronze flanged ends brazed to hose.

b. Ferrous-Metal Piping: Stainless-steel hose covered with stainless-steel wire braid; with
ASME B1.20.1, threaded steel pipe nipples or ASME B16.5, steel pipe flanges welded to
hose.

Dielectric Fittings: Combination of copper alloy and ferrous; threaded, solder, or plain end types;

and matching piping system materials.

a. Dielectric Unions: Factory-fabricated union assembly, designed for 250-psig (1725-kPa)
minimum working pressure at 180 deg F (82 deg C). Include insulating material that
isolates dissimilar metals and ends with inside threads according to ASME B1.20.1.

b. Dielectric Flanges: Factory-fabricated companion-flange assembly, for 150- or 300-psig
(1035- or 2070-kPa) minimum working pressure to suit system pressures.
C. Dielectric-Flange Insulation Kits: Field-assembled companion-flange assembly, full-face or

ring type. Components include neoprene or phenolic gasket, phenolic or polyethylene bolt
sleeves, phenolic washers, and steel backing washers.
1) Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig
(1035- or 2070-kPa) minimum working pressure to suit system pressures.

d. Dielectric Couplings: Galvanized-steel couplings with inert and noncorrosive thermoplastic
lining, with threaded ends and 300-psig (2070-kPa) minimum working pressure at 225
deg F (107 deg C).

e. Dielectric Nipples: Electroplated steel nipples with inert and noncorrosive thermoplastic
lining, with combination of plain, threaded, or grooved end types, and 300-psig (2070-kPa)
minimum working pressure at 225 deg F (107 deg C).

Corrosion-Protection Piping Encasement

1.

Encasement for Underground Metal Piping:

a. Standards: ASTM A 674 or AWWA C105.

b. Form: Sheet OR Tube, as directed.

C. Material: LLDPE film of 0.008-inch (0.20-mm) minimum thickness.

d Material: LLDPE film of 0.008-inch (0.20-mm) minimum thickness, or high-density,
crosslaminated PE film of 0.004-inch (0.10-mm) minimum thickness.
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e. Material:  High-density, crosslaminated PE film of 0.004-inch (0.10-mm) minimum
thickness.
f. Color: Black OR Natural, as directed.
J. Gate Valves
1. AWWA, Cast-Iron Gate Valves:
a. Nonrising-Stem, Metal-Seated Gate Valves:

1) Description: Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-
disc gate, bronze gate rings, bronze stem, and stem nut.
a) Standard: AWWA C500.
b) Minimum Pressure Rating: 200 psig (1380 kPa).
C) End Connections: Mechanical joint.
d) Interior Coating: Complying with AWWA C550.
b. Nonrising-Stem, Resilient-Seated Gate Valves:
1) Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-
iron gate, resilient seats, bronze stem, and stem nut.
a) Standard: AWWA C509.
b) Minimum Pressure Rating: 200 psig (1380 kPa).
C) End Connections: Mechanical joint.
d) Interior Coating: Complying with AWWA C550.
C. Nonrising-Stem, High-Pressure, Resilient-Seated Gate Valves:
1) Description: Ductile-iron body and bonnet; with bronze or ductile-iron gate, resilient
seats, bronze stem, and stem nut.
a) Standard: AWWA C509.
b) Minimum Pressure Rating: 250 psig (1725 kPa).
C) End Connections: Push on or mechanical joint.
d) Interior Coating: Complying with AWWA C550.
d. 0S&Y, Rising-Stem, Metal-Seated Gate Valves:
1) Description: Cast- or ductile-iron body and bonnet, with cast-iron double disc,
bronze disc and seat rings, and bronze stem.
a) Standard: AWWA C500.
b) Minimum Pressure Rating: 200 psig (1380 kPa).
C) End Connections: Flanged.
e. 0OS&Y, Rising-Stem, Resilient-Seated Gate Valves:
1) Description: Cast- or ductile-iron body and bonnet, with bronze or gray- or ductile-
iron gate, resilient seats, and bronze stem.
a) Standard: AWWA C509.
b) Minimum Pressure Rating: 200 psig (1380 kPa).
C) End Connections: Flanged.
2. UL/FMG, Cast-lron Gate Valves:
a. UL/FMG, Nonrising-Stem Gate Valves:
1) Description: Iron body and bonnet with flange for indicator post, bronze seating
material, and inside screw.
a) Standards: UL 262 and FMG approved.
b) Minimum Pressure Rating: 175 psig (1207 kPa).
C) End Connections: Flanged.
b. 0OS&Y, Rising-Stem Gate Valves:
1) Description: Iron body and bonnet and bronze seating material.
a) Standards: UL 262 and FMG approved.
b) Minimum Pressure Rating: 175 psig (1207 kPa).
C) End Connections: Flanged.
3. Bronze Gate Valves:
a. 0S&Y, Rising-Stem Gate Valves:
1) Description: Bronze body and bonnet and bronze stem.
a) Standards: UL 262 and FMG approved.
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b) Minimum Pressure Rating: 175 psig (1207 kPa).
C) End Connections: Threaded.
b. Nonrising-Stem Gate Valves:
1) Description:  Class 125, Type 1, bronze with solid wedge, threaded ends, and
malleable-iron handwheel.
a) Standard: MSS SP-80.

K. Gate Valve Accessories And Specialties
1. Tapping-Sleeve Assemblies:
a. Description: Sleeve and valve compatible with drilling machine.

1) Standard: MSS SP-60.

2) Tapping Sleeve: Cast- or 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, metal OR resilient, as directed,-seated
gate valve with one raised face flange mating tapping-sleeve flange.

2. 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 approximately 5 inches (125 mm) in

diameter.
a. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate
deepest buried valve, and socket matching valve operating nut.
3. Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench,

extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.

L. Check Valves
1. AWWA Check Valves:
a. Description: Swing-check type with resilient seat. Include interior coating according to
AWWA C550 and ends to match piping.
1) Standard: AWWA C508.
2) Pressure Rating: 175 psig (1207 kPa).
2. UL/FMG, Check Valves:
a. Description: Swing-check type with pressure rating; rubber-face checks, unless otherwise
indicated; and ends matching piping.
1) Standards: UL 312 and FMG approved.
2) Pressure Rating: 175 psig (1207 kPa) OR 250 psig (1725 kPa), as directed.

M. Detector Check Valves
1. Detector Check Valves:

a. Description (with water meter): Galvanized cast-iron body, bolted cover with air-bleed
device for access to internal parts, and flanged ends. Include one-piece bronze disc with
bronze bushings, pivot, and replaceable seat. Include threaded bypass taps in inlet and
outlet for bypass meter connection. Set valve to allow minimal water flow through bypass
meter when major water flow is required.

1) Standards: UL 312 and FMG approved.

2) Pressure Rating: 175 psig (1207 kPa).

3) Water Meter: AWWA C700, disc type, at least one-fourth size of detector check
valve. Include meter, bypass piping, gate valves, check valve, and connections to
detector check valve.

b. Description (without water meter): Iron body, corrosion-resistant clapper ring and seat ring
material, flanged ends, with connections for bypass and installation of water meter.

1) Standards: UL 312 and FMG approved.

2) Pressure Rating: 175 psig (1207 kPa).

N. Butterfly Valves
1. AWWA Bultterfly Valves:
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a.

0. Plug Valves

1. Plug Valves:

a. Description: Resilient-seated eccentric.
1) Standard: MSS SP-108.
2) Body: Castiron.
3)
4)
P. Corporation Valves And Curb Valves
1. Service-Saddle Assemblies:

Description: Rubber seated.

1)
2)
3)
4)

Standard: AWWA C504.
Body: Cast or ductile iron.

Body Type: Wafer OR Flanged, as directed.
Pressure Rating: 150 psig (1035 kPa).

2. UL Butterfly Valves:
Description: Metal on resilient material seating.
Standards: UL 1091 and FMG approved.

Body: Cast or ductile iron.

Body Type: Wafer OR Flanged, as directed.
Pressure Rating: 175 psig (1207 kPa).

Pressure Rating: 175-psig (1207-kPa) minimum CWP.
Seat Material: Suitable for potable-water service.

with tapping machine.
Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for corporation

a.

b.

C.

approximately 3 inches (75 mm) in diameter.

a.

valve.

Comply with AWWA C800. Include saddle and valve compatible

Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded inlet

and outlet matching service piping material.

Manifold (if utility company requires multiple connections): Copper fitting with two to four

inlets as required, with ends matching corporation valves and outlet matching service

piping material.

2. 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.

3. 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

Shutoff Rods: Steel, tee-handle with one pointed end, stem of length to operate deepest
buried valve, and slotted end matching curb valve.

Q. Water Meters

1. Water meters will be furnished by utility company.

NOTE: If water meters are specified in this Section, delete paragraph above and retain and edit
paragraphs and subparagraphs below.
2. Displacement-Type Water Meters:

a.

a.

a.

Water Distribution

Description: With bronze main case.

1)
2)

1)
2)

1)
2)

Standard: AWWA C700.

Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
3. Turbine-Type Water Meters:
Description:

Standard: AWWA C701.

Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
4, Compound-Type Water Meters:
Description:

Standard: AWWA C702.

Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
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5.

6.

Remote Registration System:
a. Description: Utility company standard; direct-reading type. Include meter modified with
signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
1) Standard: AWWA C706.
2) Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
Remote Registration System:
a. Description: Utility company standard; encoder type. Include meter modified with signal-
transmitting assembly, low-voltage connecting wiring, and remote register assembly.
1) Standard: AWWA C707.
2) Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
3) Data-Acquisition Units: Comply with utility company requirements for type and

quantity.
OR
Visible Display Units: Comply with utility company requirements for type and
quantity.
R. Detector-Type Water Meters
1. Detector-Type Water Meters
2. Description: Main line, proportional meter with second meter on bypass. Register flow in gallons
(liters) OR cubic feet (cubic meters), as directed.
a. Standards: AWWA C703, UL listed, and FMG approved.
b. Pressure Rating: 150 psig (1035 kPa).
C. Bypass Meter: AWWA C701, turbine OR AWWA C702, compound, as directed,-type,
bronze case.
1) Size: At least one-half nominal size of main-line meter.
3. Description: Main-line turbine meter with strainer and second meter on bypass. Register flow in
gallons (liters) OR cubic feet (cubic meters), as directed.
a. Standards: AWWA C703, UL listed, and FMG approved.
b. Pressure Rating: 175 psig (1207 kPa).
C. Bypass Meter: AWWA C701, turbine-type, bronze case.
1) Size: Atleast NPS 2 (DN 50).
4. Remote Registration System:
a. Description: Utility company standard; direct-reading type. Include meter modified with
signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
1) Standard: AWWA C706.
2) Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
5. Remote Registration System:
a. Description: Utility company standard; encoder type. Include meter modified with signal-
transmitting assembly, low-voltage connecting wiring, and remote register assembly.
1) Standard: AWWA C707.
2) Registration: Flow in gallons (liters) OR cubic feet (cubic meters), as directed.
3) Data-Acquisition Units: Comply with utility company requirements for type and
guantity.
OR
Visible Display Units: Comply with utility company requirements for type and
guantity.
S. Pressure-Reducing Valves
1. Water Regulators:
a. Standard: ASSE 1003.
b. Pressure Rating: Initial pressure of 150 psig (1035 kPa).
C. Size: As directed by the manufacturer or as directed by the Owner.
d. Design Flow Rate: As directed by the manufacturer or as directed by the Owner.
e. Design Inlet Pressure: As directed by the manufacturer or as directed by the Owner.
f. Design Outlet Pressure Setting: As directed by the manufacturer or as directed by the
Owner.
May 2010 Water Distribution
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g. Body: Bronze with chrome-plated finish, as directed, for NPS 2 (DN 50) and smaller; cast
iron with interior lining complying with AWWA C550 or that is FDA approved, as directed,
for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).

h. Valves for Booster Heater Water Supply: Include integral bypass.

i. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 and
NPS 3 (DN 65 and DN 80).

2. Water Control Valves:
a. Description: Pilot-operation, diaphragm-type, single-seated main water control valve with

AWWA C550 or FDA-approved, interior epoxy coating. Include small pilot control valve,
restrictor device, specialty fittings, and sensor piping.
1) Pressure Rating: Initial pressure of 150 psig (1035 kPa) minimum.
2) Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved,
interior epoxy coating; or stainless-steel body.
a) Size: As directed by the manufacturer or as directed by the Owner.
b) Pattern: Angle OR Globe, as directed,-valve design.
C) Trim: Stainless steel.
3) Design Flow Rate: As directed by the manufacturer or as directed by the Owner.
4) Design Inlet Pressure: As directed by the manufacturer or as directed by the Owner.
5) Design Outlet Pressure Setting: As directed by the manufacturer or as directed by
the Owner.
6) End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged, as directed,
for NPS 2-1/2 (DN 65) and larger.

T. Relief Valves
1. Air-Release Valves:

a.

Description: Hydromechanical device to automatically release accumulated air.

1) Standard: AWWA C512.

2) Pressure Rating: 300 psig (2070 kPa), as directed.

3) Body Material: Cast iron, as directed.

4) Trim Material: Stainless steel, brass, or bronze, as directed.

5) Water Inlet Size: As directed by the manufacturer or as directed by the Owner.

6) Air Outlet Size: As directed by the manufacturer or as directed by the Owner.

7) Orifice Size: As directed by the manufacturer or as directed by the Owner.

8) Design Air-Release Capacity: As directed by the manufacturer or as directed by the

Owner.
2. Air/Vacuum Valves:
a. Description: Direct-acting, float-operated, hydromechanical device with large orifice to
automatically release accumulated air or to admit air during filling of piping.
1) Standard: AWWA C512.
2) Pressure Rating: 300 psig (2070 kPa), as directed.
3) Body Material: Cast iron, as directed.
4) Trim Material: Stainless steel, brass, or bronze\, as directed.
5) Inlet and Outlet Size: As directed by the manufacturer or as directed by the Owner.
6) Orifice Size: As directed by the manufacturer or as directed by the Owner.
7) Design Air Capacity: As directed by the manufacturer or as directed by the Owner.
3. Combination Air Valves:
a. Description: Float-operated, hydromechanical device to automatically release

Water Distribution

accumulated air or to admit air.

1) Standard: AWWA C512.

2) Pressure Rating: 300 psig (2070 kPa), as directed.

3) Body Material: Cast iron, as directed.

4) Trim Material: Stainless steel, brass, or bronze, as directed.

5) Inlet and Outlet Size: As directed by the manufacturer or as directed by the Owner.
6) Orifice Size: As directed by the manufacturer or as directed by the Owner.

7) Design Air Capacity: As directed by the manufacturer or as directed by the Owner.
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u. Vacuum Breakers

1. Pressure Vacuum Breaker Assembly:
a. Standard: ASSE 1020.
b. Operation: Continuous-pressure applications.
C. Pressure Loss: 5 psig (35 kPa), as directed, maximum, through middle 1/3 of flow range.
d. Size: As directed by the manufacturer or as directed by the Owner.
e. Design Flow Rate: As directed by the manufacturer or as directed by the Owner.
f. Selected Unit Flow Range Limits: As directed by the manufacturer or as directed by the

Owner.

g. Pressure Loss at Design Flow Rate: As directed by the manufacturer or as directed by the
Owner.

h. Accessories: Ball valves on inlet and outlet.

V. Backflow Preventers
1. Reduced-Pressure-Principle Backflow Preventers:

a. Standard: ASSE 1013 OR AWWA C511, as directed.

b. Operation: Continuous-pressure applications.

C. Pressure Loss: 12 psig (83 kPa), as directed, maximum, through middle 1/3 of flow
range.

d. Size: As directed by the manufacturer or as directed by the Owner.

e. Design Flow Rate: As directed by the manufacturer or as directed by the Owner.

f Selected Unit Flow Range Limits: As directed by the manufacturer or as directed by the
Owner.

g. Pressure Loss at Design Flow Rate: As directed by the manufacturer or as directed by the
Owner.for NPS 2 (DN 50) and smaller; As directed by the manufacturer or as directed by
the Owner.for NPS 2-1/2 (DN 65) and larger.

h. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying with
AWWA C550 or that is FDA approved OR steel with interior lining complying with
AWWA C550 or that is FDA approved OR stainless steel, as directed, for NPS 2-1/2
(DN 65) and larger.

i. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged, as directed, for
NPS 2-1/2 (DN 65) and larger.

j- Configuration: Designed for horizontal, straight through OR vertical inlet, horizontal center
section, and vertical outlet OR vertical, as directed, flow.

k. Accessories:

1) Valves: Ball type with threaded ends on inlet and outlet of NPS 2 (DN 50) and
smaller; OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 (DN 65)
and larger.

2) Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.

2. Double-Check, Backflow-Prevention Assemblies:

a. Standard: ASSE 1015 OR AWWA C510, as directed.

b. Operation: Continuous-pressure applications, unless otherwise indicated.

C. Pressure Loss: 5 psig (35 kPa), as directed, maximum, through middle 1/3 of flow range.

d. Size: As directed by the manufacturer or as directed by the Owner.

e. Design Flow Rate: As directed by the manufacturer or as directed by the Owner.

f. Selected Unit Flow Range Limits: As directed by the manufacturer or as directed by the
Owner.

g. Pressure Loss at Design Flow Rate: As directed by the manufacturer or as directed by the
Owner.for NPS 2 (DN 50) and smaller; As directed by the manufacturer or as directed by
the Owner.for NPS 2-1/2 (DN 65) and larger.

h. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying with

May 2010

AWWA C550 or that is FDA approved OR steel with interior lining complying with
AWWA C550 or that is FDA approved OR stainless steel, as directed, for NPS 2-1/2
(DN 65) and larger.

End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged, as directed, for
NPS 2-1/2 (DN 65) and larger.
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Configuration: Designed for horizontal, straight through, as directed, flow.

Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 (DN 50) and
smaller; OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 (DN 65) and
larger.

3. Reduced-Pressure-Detector, Fire-Protection Backflow Preventer Assemblies:

a. Standards: ASSE 1047 and UL listed or FMG approved.

b. Operation: Continuous-pressure applications.

C. Pressure Loss: 12 psig (83 kPa), as directed, maximum, through middle 1/3 of flow
range.

d. Size: As directed by the manufacturer or as directed by the Owner.Design Flow Rate: As
directed by the manufacturer or as directed by the Owner.

e. Selected Unit Flow Range Limits: As directed by the manufacturer or as directed by the
Owner.

f. Pressure Loss at Design Flow Rate: As directed by the manufacturer or as directed by the
Owner.

g. Body: Cast iron with interior lining complying with AWWA C550 or that is FDA approved
OR Steel with interior lining complying with AWWA C550 or that is FDA approved OR
Stainless steel, as directed.

h. End Connections: Flanged.

i. Configuration: Designed for horizontal, straight through OR vertical inlet, horizontal center
section, and vertical outlet OR vertical, as directed, flow.

j- Accessories:

1) Valves: UL 262, FMG-approved, OS&Y gate type with flanged ends on inlet and
outlet.
2) Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.
3) Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure
backflow preventer.
4, Double-Check, Detector-Assembly Backflow Preventers:

a. Standards: ASSE 1048 and UL listed or FMG approved.

b. Operation: Continuous-pressure applications.

C. Pressure Loss: 5 psig (35 kPa), as directed, maximum, through middle 1/3 of flow range.

d. Size: As directed by the manufacturer or as directed by the Owner.

e. Design Flow Rate: As directed by the manufacturer or as directed by the Owner.

f. Selected Unit Flow Range Limits: As directed by the manufacturer or as directed by the
Owner.

g. Pressure Loss at Design Flow Rate: As directed by the manufacturer or as directed by the
Owner.

h. Body: Cast iron with interior lining complying with AWWA C550 or that is FDA approved
OR Steel with interior lining complying with AWWA C550 or that is FDA approved OR
Stainless steel, as directed.

i. End Connections: Flanged.

j- Configuration: Designed for horizontal, straight through OR vertical inlet, horizontal center
section, and vertical outlet OR vertical, as directed, flow.

k. Accessories:

1) Valves: UL 262, FMG-approved, OS&Y gate type with flanged ends on inlet and
outlet.
2) Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure
backflow preventer.
5. Backflow Preventer Test Kits:
a. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-

procedure instructions.

W.  Water Meter Boxes
1. Description: Cast-iron body and cover for disc-type water meter, with lettering "WATER METER"
in cover; and with slotted, open-bottom base section of length to fit over service piping.

Water Distribution
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a. Option: Base section may be cast-iron, PVC, clay, or other pipe.

2. Description: Cast-iron body and double cover for disc-type water meter, with lettering "WATER
METER" in top cover; and with separate inner cover; air space between covers; and slotted,
open-bottom base section of length to fit over service piping.

3. Description: Polymer-concrete body and cover for disc-type water meter, with lettering "WATER"
in cover; and with slotted, open-bottom base section of length to fit over service piping. Include
vertical and lateral design loadings of 15,000 Ib minimum over 10 by 10 inches (6800 kg minimum
over 254 by 254 mm) square.

a. Use of this meter box is permitted in walks or unpaved areas away from traffic; do not use
in roadways.

X. Concrete Vaults
1. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to

ASTM C 857 and made according to ASTM C 858.

a. Ladder: ASTM A 36/A 36M, steel or polyethylene-encased steel steps.

b. Manhole: ASTM A 48/A 48M Class No. 35A minimum tensile strength, gray-iron traffic
frame and cover.
1) Dimension: 24-inch (610-mm) minimum diameter, unless otherwise indicated.

C. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
1) Dimension: 24-inch- (610-mm-) minimum diameter, unless otherwise indicated.

d. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated. Include body
anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-installed bronze
ball or clapper-type backwater valve.

Y. Protective Enclosures
1. Freeze-Protection Enclosures:
a. 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 (4 deg C) when external temperatures reach as
low as minus 34 deg F (minus 36 deg C).
1) Standard: ASSE 1060.
2) Class I: For equipment or devices other than pressure or atmospheric vacuum
breakers.
3) Class I-V: For pressure or atmospheric vacuum breaker equipment or devices.
Include drain opening in housing.
a) Housing: Reinforced-aluminum OR -fiberglass, as directed, construction.
i. Size: Of dimensions indicated, but not less than those required for
access and service of protected unit.
ii.  Drain opening for units with drain connection.
iii. Access doors with locking devices.
iv. Insulation inside housing.
v. Anchoring devices for attaching housing to concrete base.
b) Electric heating cable or heater with self-limiting temperature control.
2. Weather-Resistant Enclosures:
a. Description:  Uninsulated enclosure designed to protect aboveground water piping,
equipment, or specialties from weather and damage.
1) Standard: ASSE 1060.
2) Class lll:  For equipment or devices other than pressure or atmospheric vacuum
breakers.
3) Class IlI-V: For pressure or atmospheric vacuum breaker equipment or devices.
Include drain opening in housing.
i Housing: Reinforced-aluminum OR -fiberglass, as directed,
construction.
ii. Size: Of dimensions indicated, but not less than those required for
access and service of protected unit.
iii. Drain opening for units with drain connection.

May 2010 Water Distribution
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iv. Access doors with locking devices.
v. Anchoring devices for attaching housing to concrete base.

3. Expanded-Metal Enclosures:

a.

Description: Enclosure designed to protect aboveground water piping, equipment, or

specialties from damage.

1) Material: ASTM F 1267, expanded metal side and top panels, of weight and with
reinforcement of same metal at edges as required for rigidity.

2) Type: Type |, expanded OR I, expanded and flattened, as directed.

3) Class: Class 1, uncoated carbon steel OR 2, hot-dip, zinc-coated carbon steel
OR 3, corrosion-resisting steel, as directed.

4) Finish: Manufacturer's enamel paint.

5) Size: Of dimensions indicated, but not less than those required for access and
service of protected unit.

6) Locking device.

7 Lugs or devices for securing enclosure to base.

4, Enclosure Bases:

a.

Description: 4-inch- (100-mm-) OR 6-inch- (150-mm-), as directed, minimum thickness
precast concrete, of dimensions required to extend at least 6 inches (150 mm) beyond
edges of enclosure housings. Include openings for piping.

Z. Fire Hydrants
1. Dry-Barrel Fire Hydrants:

a.

Description (for AWWA dry-barrel fire hydrants): Freestanding, with one NPS 4-1/2

(DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve,

and NPS 6 (DN 150) mechanical-joint inlet. Include interior coating according to

AWWA C550. Hydrant shall have cast-iron body, compression-type valve opening against

pressure and closing with pressure.

1) Standard: AWWA C502.

2) Pressure Rating: 150 psig (1035 kPa) minimum OR 250 psig (1725 kPa), as
directed.

3) Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

4) Operating and Cap Nuts: Pentagon, 1-1/2 inches (38 mm) point to flat.

5) Direction of Opening: Open hydrant valve by turning operating nut to left or
counterclockwise.

6) Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

Description (for UL/FMG, dry-barrel fire hydrants): Freestanding, with one NPS 4-1/2

(DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve,

and NPS 6 (DN 150) mechanical-joint inlet.  Hydrant shall have cast-iron body,

compression-type valve opening against pressure and closing with pressure.

1) Standards: UL 246, FMG approved.

2) Pressure Rating: 150 psig (1035 kPa) minimum OR 250 psig (1725 kPa), as
directed.

3) Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

4) Operating and Cap Nuts: Pentagon, 1-1/2 inches (38 mm) point to flat.

5) Direction of Opening: Open hydrant valve by turning operating nut to left or
counterclockwise.

6) Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

2. Wet-Barrel Fire Hydrants:

a.

Water Distribution

Description (for AWWA wet-barrel fire hydrants): Freestanding, with one NPS 4-1/2
(DN 115) and two NPS 2-1/2 (DN 65) outlets, NPS 6 (DN 150) threaded or flanged inlet,
and base section with NPS 6 (DN 150) mechanical-joint inlet. Include interior coating
according to AWWA C550.

1) Standard: AWWA C503.
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2) Pressure Rating: 150 psig (1035 kPa) minimum.

3) Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

4) Operating and Cap Nuts: Pentagon, 1-1/2 inches (38 mm) point to flat.

5) Direction of Opening: Open hydrant valves by turning operating nut to left or
counterclockwise.

6) Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

b. Description (for UL/FMG, wet-barrel fire hydrants): Freestanding, with one NPS 4-1/2
(DN 115) and two NPS 2-1/2 (DN 65) outlets, NPS 6 (DN 150) threaded or flanged inlet,
and base section with NPS 6 (DN 150) mechanical-joint inlet.

1) Standards: UL 246 and FMG approved.

2) Pressure Rating: 150 psig (1035 kPa) minimum.

3) Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

4) Operating and Cap Nuts: Pentagon, 1-1/2 inches (38 mm) point to flat.

5) Direction of Opening: Open hydrant valves by turning operating nut to left or
counterclockwise.

6) Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

AA. Flushing Hydrants
1. Post-Type Flushing Hydrants:
a. Description: Nonfreeze and drainable, of length required for shutoff valve installation
below frost line.
1) Pressure Rating: 150 psig (1035 kPa) minimum.
2) Outlet: One, with horizontal discharge.
3) Hose Thread: NPS 2-1/2 (DN 65), with NFPA 1963 external hose thread for use by
local fire department, and with cast-iron cap with brass chain.
4) Barrel: Cast-iron or steel pipe with breakaway feature.
5) Valve: Bronze body with bronze-ball or plunger closure, and automatic draining.
6) Security: Locking device for padlock.
7) Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.
8) Inlet: NPS 2 (DN 50) minimum.
9) Operating Wrench: One for each unit.
2. Ground-Type Flushing Hydrants:
a. Description: Nonfreeze and drainable, of length required for shutoff valve installation
below frost line.
1) Pressure Rating: 150 psig (1035 kPa) minimum.
2) Outlet: One, with vertical OR angle, as directed, discharge.
3) Hose Thread: NPS 2-1/2 (DN 65), with NFPA 1963 external hose thread for use by
local fire department, and with cast-iron cap with brass chain.
4) Barrel: Cast-iron or steel pipe.
5) Valve: Bronze body with bronze-ball or plunger closure, and automatic draining.
6) Inlet: NPS 2 (DN 50) minimum.
7) Hydrant Box: Cast iron with cover, for ground mounting.
8) Operating Wrench: One for each unit.
3. Post-Type Sampling Station:
a. Description: Nonfreeze and drainable, of length required for shutoff valve installation
below frost line.
1) Pressure Rating: 100 psig (690 kPa) minimum.
2) Sampling Outlet: One unthreaded nozzle with handle.
3) Valve: Bronze body with bronze-ball or plunger closure. Include operating handle.
4) Drain: Tubing with separate manual vacuum pump.
5) Inlet: NPS 3/4 (DN 20) minimum.
6) Housing: Weatherproof material with locking device. Include anchor device.
7) Operating Wrench: One for each unit.
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BB. Fire Department Connections

1.

CC. Alarm
1.

2.

Fire Department Connections:

a. Description: Freestanding, with cast-bronze body, thread inlets according to NFPA 1963
and matching local fire department hose threads, and threaded bottom outlet. Include
lugged caps, gaskets, and chains; lugged swivel connection and drop clapper for each
hose-connection inlet; 18-inch- (460-mm-) high brass sleeve; and round escutcheon plate.
1) Standard: UL 405.

2) Connections: Two NPS 2-1/2 (DN 65) inlets and one NPS 4 (DN 100) OR NPS 6
(DN 150), as directed, outlet.

3) Connections: Three OR Four, as directed, NPS 2-1/2 (DN 65) inlets and one
NPS 6 (DN 150) outlet.

4) Connections: Six NPS 2-1/2 (DN 65) inlets and one NPS 6 (DN 150) OR NPS 8
(DN 200), as directed, outlet.

5) Inlet Alignment: Inline, horizontal OR Square, as directed.

6) Finish Including Sleeve: Polished chrome-plated OR Rough chrome-plated OR
Polished bronze, as directed.

7) Escutcheon Plate Marking: "AUTO SPKR” OR “STANDPIPE” OR “AUTO SPKR &
STANDPIPE."

Devices

Alarm Devices, General: UL 753 and FMG approved, of types and sizes to mate and match
piping and equipment.

Water-Flow Indicators (can be used with wet-barrel fire hydrants): Vane-type water-flow detector,
rated for 250-psig (1725-kPa) working pressure; designed for horizontal or vertical installation;
with 2 single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts,
7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to
prevent false signals and tamperproof cover that sends signal when cover is removed.
Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully
open position. Mount on stem of OS&Y gate valves and on indicator posts.

Pressure Switches: Single pole, double throw; designed to signal increase in pressure. Mount
on barrel of dry-barrel fire hydrants.

1.3 EXECUTION

A. Earthwork

1. Refer to Division 02 Section "Earthwork" for excavating, trenching, and backfilling.
B. Piping Applications
1. General: Use pipe, fittings, and joining methods for piping systems according to the following
applications.
2. Transition couplings and special fittings with pressure ratings at least equal to piping pressure
rating may be used, unless otherwise indicated.
3. Do not use flanges or unions for underground piping.
4, Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints
indicated, on aboveground piping and piping in vaults.
5. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80), as directed, shall be
selected from the following, as directed:
a. Soft copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) OR ASTM B 88, Type L
(ASTM B 88M, Type B), as directed; wrought-copper, solder-joint fittings; and brazed OR
copper, pressure-seal fittings; and pressure-sealed, as directed, joints.
b. PE, ASTM pipe; insert fittings for PE pipe; and clamped OR molded PE fittings; and heat-
fusion, as directed, joints.
C. PVC, Schedule 40 pipe; PVC, Schedule 40 OR Schedule 80 pipe; PVC, Schedule 80, as
directed, socket fittings; and solvent-cemented joints.
Water Distribution May 2010
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d. NPS 1 to NPS 3 (DN 25 to DN 80) fiberglass, AWWA RTRP, Class 150 OR 200 OR 250,
as directed; RTRF; and bonded joints.

e. Fiberglass, AWWA RTRP, Class 150 OR 200 OR 250, as directed; RTRF; and bonded
joints.

6. Underground water-service piping NPS 4 to NPS 8 (DN 100 to DN 200), as directed, shall be
selected from the following, as directed:

a. Soft copper tube, ASTM B 88, Type K (ASTM B 88M,Type A) OR ASTM B 88, Type L
(ASTM B 88M, Type B), as directed; wrought-copper, solder-joint fittings; and brazed
joints.

b. 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 OR grooved-
end pipe; ductile-iron-pipe appurtenances; and grooved, as directed, joints.

C. PE, AWWA pipe; PE, AWWA fittings; and heat-fusion joints.

d. PVC, Schedule 40 pipe; PVC, Schedule 40 OR Schedule 80 pipe; PVC, Schedule 80, as
directed, socket fittings; and solvent-cemented joints.

e. NPS 4 and NPS 6 (DN 100 and DN 150): NPS 6 (DN 150) PVC, AWWA Class 150 pipe;
PVC, AWWA Class 150 fabricated OR molded, as directed, fittings; and gasketed joints.

f. NPS 8 (DN 200): PVC, AWWA Class 200 pipe; PVC, AWWA Class 200 fabricated OR
push-on-joint, ductile-iron OR mechanical-joint, ductile-iron, as directed, fittings; and
gasketed joints.

g. Fiberglass, AWWA RTRP, Class 150 OR 200 OR 250, as directed; RTRF; and bonded
joints.

7. Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 (DN 20 to DN 50), as directed, shall
be same as underground water-service piping.

8. Aboveground and Vault, as directed, Water-Service Piping NPS 3/4 to NPS 3 (DN 20 to DN 80),
as directed, shall be selected from the following:

NOTE: Water-service piping materials listed in subparagraphs below are for potable-water service.

They may not be suitable for fire-service mains.

a. Hard copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) OR ASTM B 88, Type L
(ASTM B 88M, Type B), as directed; wrought-copper, solder-joint fittings; and brazed OR
copper, pressure-seal fittings; and pressure-sealed, as directed, joints.

b. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-cemented OR
threaded fittings; and threaded, as directed, joints.

C. NPS 1 to NPS 2 (DN 25 to DN 50) fiberglass, AWWA RTRP, Class 150 OR 200 OR 250,
as directed; RTRF; and bonded joints.

9. Aboveground and vault, as directed, water-service piping NPS 4 to NPS 8 (DN 100 to DN 200),
as directed, shall be selected from the following:

a. Hard copper tube, ASTM B 88, Type K (ASTM B 88M, Type A) OR ASTM B 88, Type L
(ASTM B 88M, Type B), as directed; wrought-copper, solder-joint fittings; and brazed
joints.

b. Ductile-iron, grooved-end pipe; ductile-iron, grooved-end appurtenances; and grooved
joints.

C. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-cemented OR
threaded fittings; and threaded, as directed, joints.

d. Fiberglass, AWWA RTRP, Class 150 OR 200 OR 250, as directed; RTRF; and bonded
joints.

10.  Underground Fire-Service-Main Piping NPS 4 to NPS 12 (DN 100 to DN 300), as directed, shall
be selected from the following:

NOTE: Fire-service-main piping materials listed in subparagraphs below are for fire-protection water

service. They may not be suitable for potable-water service.

a. 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 OR grooved-
end pipe; ductile-iron-pipe appurtenances; and grooved, as directed, joints.

b. PE, Class 150 OR 200, as directed, fire-service pipe; molded PE fittings; and heat-fusion
joints.
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C. PVC, AWWA Class 150 pipe listed for fire-protection service; PVC Class 150 fabricated or
molded fittings; and gasketed joints.

d. PVC, AWWA Class 200 pipe listed for fire-protection service; PVC Class 200 fabricated
fittings; and gasketed joints.

e. Fiberglass, AWWA, FMG-approved RTRP, Class 150 OR 200, as directed; RTRF; and
gasketed joints.

f. Fiberglass, UL RTRP, Class 150 OR 200 OR 250, as directed; RTRF; and gasketed
joints.

11. Aboveground and Vault, as directed, Fire-Service-Main Piping NPS 4 to NPS 12 (DN 100 to
DN 300), as directed, shall be ductile-iron, grooved-end pipe; ductile-iron-pipe appurtenances;
and grooved joints.

12. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 12 (DN 150
to DN 300), as directed, shall be selected from the following:

a. 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 OR grooved-
end pipe; ductile-iron-pipe appurtenances; and grooved, as directed, joints.

b. PVC, AWWA Class 150 OR 200, as directed, pipe listed for fire-protection service; PVC
fabricated or molded fittings of same class as pipe; and gasketed joints.

C. Fiberglass, AWWA, FMG-approved RTRP, Class 150 OR 200, as directed; RTRF; and
gasketed joints.

13.  Aboveground and Vault, as directed, Combined Water Service and Fire-Service-Main Piping
NPS 6 to NPS 12 (DN 150 to DN 300), as directed, shall be ductile-iron, grooved-end pipe;
ductile-iron-pipe appurtenances; and grooved joints.

C. Valve Applications

1. General Application: Use mechanical-joint-end valves for NPS 3 (DN 80) and larger underground
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG,
nonrising-stem gate valves for installation with indicator posts. Use corporation valves and curb
valves with ends compatible with piping, for NPS 2 (DN 50) and smaller installation.

2. Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:
a. Underground Valves, NPS 3 (DN 80) and Larger: AWWA, cast-iron, nonrising-stem, metal

OR resilient OR high-pressure, resilient, as directed,-seated gate valves with valve box.

b. Underground Valves, NPS 4 (DN 100) and Larger, for Indicator Posts: UL/FMG, cast-iron,
nonrising-stem gate valves with indicator post.
C. Use the following for valves in vaults and aboveground:

1) Gate Valves, NPS 2 (DN 50) and Smaller: Bronze, nonrising OR rising, as
directed, stem.

2) Gate Valves, NPS 3 (DN 80) and Larger: AWWA, cast iron, OS&Y rising stem,
metal seated OR AWWA, cast iron, OS&Y rising stem, resilient seated OR UL/FMG,
cast iron, OS&Y rising stem, as directed.

3) Check Valves: AWWA C508 OR UL/FMG, as directed, swing type.

d. Pressure-Reducing Valves: Use for water-service piping in vaults and aboveground to
control water pressure.
e. Relief Valves: Use for water-service piping in vaults and aboveground.

1) Air-Release Valves: To release accumulated air.
2) Air/Vacuum Valves: To release or admit large volume of air during filling of piping.
3) Combination Air Valves: To release or admit air.

f. Detector Check Valves: Use for water-service piping in vaults and aboveground to detect
unauthorized use of water.

D. Piping Systems - Common Requirements
1. See Division 15 Section "Common Work Results For Plumbing" for piping-system common
requirements.
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E. Piping Installation

1. Water-Main Connection (if tap is made by utility company): Arrange with utility company for tap of
size and in location indicated in water main.

2. Water-Main Connection (if tap is made by Contractor): Tap water main according to
requirements of water utility company and of size and in location indicated.

3. Make connections larger than NPS 2 (DN 50) with tapping machine according to the following:

a. Install tapping sleeve and tapping valve according to MSS SP-60.

b. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

C. Use tapping machine compatible with valve and tapping sleeve; cut hole in main. Remove
tapping machine and connect water-service piping.

d. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem
pointing up and with valve box.

4, Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:

a. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement
required by utility company standards.

b. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for
corporation valves.

C. Use drilling machine compatible with service-saddle assemblies and corporation valves.
Drill hole in main. Remove drilling machine and connect water-service piping.

d. Install corporation valves into service-saddle assemblies.

e. Install manifold for multiple taps in water main.

f. Install curb valve in water-service piping with head pointing up and with service box.

5. Comply with NFPA 24 for fire-service-main piping materials and installation.

a. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105.

b. Install copper tube and fittings according to CDA's "Copper Tube Handbook."

6. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.

a. If required, install PE corrosion-protection encasement according to ASTM A 674 or
AWWA C105.

7. Install PE pipe according to ASTM D 2774 and ASTM F 645.

8. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.

9. Install fiberglass AWWA pipe according to AWWA M45.

10.  Bury piping with depth of cover over top at least 30 inches (750 mm), as directed, with top at
least 12 inches (300 mm), as directed, below level of maximum frost penetration, and according
to the following:

a. Under Driveways: With at least 36 inches (910 mm), as directed, cover over top.

b. Under Railroad Tracks: With at least 48 inches (1220 mm), as directed, cover over top.

C. In Loose Gravelly Soil and Rock: With at least 12 inches (300 mm), as directed,
additional cover.

11. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions
that cannot be disturbed.

12. 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.

a. 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.

13. Sleeves are specified in Division 15 Section "Common Work Results For Plumbing".

14. Mechanical sleeve seals are specified in Division 15 Section "Common Work Results For
Plumbing".

15.  For piping with gasketed joints: 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.

16. See Division 15 Section "Common Work Results For Fire Suppression” for fire-suppression-water
piping inside the building.

17.  See Division 15 Section "Common Work Results For Plumbing" for potable-water piping inside
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F. Joint Construction

1.
2.

See Division 15 Section "Common Work Results For Plumbing" for basic piping joint construction.

Make pipe joints according to the following:

a. Copper-Tubing, Pressure-Sealed Joints: Use proprietary crimping tool and procedure
recommended by copper, pressure-seal-fitting manufacturer.

b. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and

AWWA M41.
C. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.
d. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end,

ductile-iron-piping couplings, gaskets, lubricant, and bolts according to coupling
manufacturer's written instructions.

e. PE Piping Insert-Fitting Joints: Use plastic insert fittings and fasteners according to fitting
manufacturer's written instructions.

f. 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.

g. Fiberglass Piping Bonded Joints: Use adhesive and procedure recommended by piping
manufacturer.
h. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials,

with OD, and with system working pressure. Refer to Division 15 Section "Common Work
Results For Plumbing" for joining piping of dissimilar metals.

G. Anchorage Installation

1.

Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and
restrained-joint types that may be used include the following:

Concrete thrust blocks.

Locking mechanical joints.

Set-screw mechanical retainer glands.

Bolted flanged joints.

Heat-fused joints.

. Pipe clamps and tie rods.

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.
Include anchorages for the following piping systems:

a. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600.

b. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.

C. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

d. Fire-Service-Main Piping: According to NFPA 24.

Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed
ferrous anchorage devices.

TP ooT R

H. Valve Installation

1.

8.

AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground
valve with stem pointing up and with valve box.

AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.

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.

UL/FMG, Valves Other Than Gate Valves: Comply with NFPA 24.

MSS Valves: Install as component of connected piping system.

Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up
and with service box.

Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves. Install full-
size valved bypass, as directed.

Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.

l. Detector-Check Valve Installation
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1. Install in vault or aboveground.

2. Install for proper direction of flow. Install bypass with water meter, gate valves on each side of
meter, and check valve downstream from meter.

3. Support detector check valves, meters, shutoff valves, and piping on brick or concrete piers.

J. Water Meter Installation

1. If water meters are provided by the Contractor: Install water meters, piping, and specialties
according to utility company's written instructions.

2. Water Meters: Install displacement OR turbine, as directed,-type water meters, NPS 2 (DN 50)
and smaller, in meter boxes with shutoff valves on water meter inlets. Include valves on water
meter outlets and valved bypass around meters unless prohibited by authorities having
jurisdiction.

3. Water Meters: Install compound OR turbine, as directed,-type water meters, NPS 3 (DN 80) and
larger, in meter vaults. Include shutoff valves on water meter inlets and outlets and valved
bypass around meters. Support meters, valves, and piping on brick or concrete piers.

4, Water Meters: Install detector-type water meters in meter vault according to AWWA M6. Include
shutoff valves on water meter inlets and outlets and full-size valved bypass around meters.
Support meters, valves, and piping on brick or concrete piers.

K. Roughing-In For Water Meters

1. If Contractor is to rough-in for water meters to be installed by utility company: Rough-in piping

and specialties for water meter installation according to utility company's written instructions.
L. Vacuum Breaker Assembly Installation

1. Install pressure vacuum breaker assemblies of type, size, and capacity indicated. Include valves
and test cocks. Install according to requirements of plumbing and health department and
authorities having jurisdiction.

2. Do not install pressure vacuum breaker assemblies in vault or other space subject to flooding.

M. Backflow Preventer Installation

1. 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.

2. Do not install backflow preventers that have relief drain in vault or in other spaces subject to
flooding.

3. Do not install bypass piping around backflow preventers.

4. Support NPS 2-1/2 (DN 65) and larger backflow preventers, valves, and piping near floor and on
brick or concrete piers.

N. Water Meter Box Installation

1. Install water meter boxes in paved areas flush with surface.

2. Install water meter boxes in grass or earth areas with top 2 inches (50 mm), as directed, above
surface.

0. Concrete Vault Installation
1. Install precast concrete vaults according to ASTM C 891.
P. Protective Enclosure Installation

1. Install concrete base level and with top approximately 2 inches (50 mm), as directed, above
grade.

2. Install protective enclosure over valves and equipment.

3. Anchor protective enclosure to concrete base.

Q. Fire Hydrant Installation

1. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained
joints or thrust blocks, and support in upright position.
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2.
3.
4.,

Wet-Barrel Fire Hydrants: Install with valve below frost line. Provide for drainage.
AWWA Fire Hydrants: Comply with AWWA M17.
UL/FMG Fire Hydrants: Comply with NFPA 24.

R. Flushing Hydrant Installation

1. Install post-type flushing hydrants with valve below frost line and provide for drainage. Support in
upright position. Include separate gate valve or curb valve and restrained joints in supply piping.

2. Install ground-type flushing hydrants with valve below frost line and provide for drainage. Install
hydrant box flush with grade. Include separate gate valve or curb valve and restrained joints in
supply piping.

3. Install sampling stations with valve below frost line and provide for drainage. Attach weather-
resistant housing and support in upright position. Include separate curb valve in supply piping.

S. Fire Department Connection Installation
1. Install ball drip valves at each check valve for fire department connection to mains.
2. Install protective pipe bollards on two sides of OR on three sides of, as directed, each fire

department connection. Pipe bollards are specified in Division 05 Section "Metal Fabrications".

T. Alarm Device Installation

1. General: Comply with NFPA 24 for devices and methods of valve supervision. Underground
valves with valve box do not require supervision.

2. Supervisory Switches: Supervise valves in open position.

a. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem
depression, to OS&Y gate-valve yoke.

b. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install switch,
with toggle against target plate, on barrel of indicator post.

3. Locking and Sealing: Secure unsupervised valves as follows:

a. Valves: Install chain and padlock on open OS&Y gate valve.
b. Post Indicators: Install padlock on wrench on indicator post.

4, Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.

5. Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle and
vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.

6. Connect alarm devices to building fire alarm system. Wiring and fire-alarm devices are specified
in Division 13.

u. Connections

1. Piping installation requirements are specified in other Division 02. Drawings indicate general
arrangement of piping, fittings, and specialties.

2. See Division 15 Section "Common Work Results For Plumbing" for piping connections to valves
and equipment.

3. Connect water-distribution piping to utility water main OR existing water main, as directed. Use
tapping sleeve and tapping valve OR service clamp and corporation valve, as directed.

4. Connect water-distribution piping to interior domestic water OR fire-suppression, as directed,
piping.

5. Connect waste piping from concrete vault drains to sanitary sewerage system. See Division 02
for connection to sanitary-sewer OR storm-drainage system. See Division 02 for connection to
storm-sewer, as directed, piping.

6. Ground equipment according to Division 16 Section "Grounding And Bonding".

7. Connect wiring according to Division 16 Section "Conductors And Cables".

V. Field Quality Control

1. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks
have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to
stabilize system. Use only potable water.

2. Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for two hours.
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a. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between
increments. Hold at test pressure for 1 hour; decrease to 0 psig (0 kPa). Slowly increase
again to test pressure and hold for 1 more hour. Maximum allowable leakage is 2 quarts
(1.89 L) per hour per 100 joints. Remake leaking joints with new materials and repeat test
until leakage is within allowed limits.

3. Prepare reports of testing activities.
Identification
1. Install continuous underground detectable, as directed, warning tape during backfilling of trench

for underground water-distribution piping. Locate below finished grade, directly over piping.
Underground warning tapes are specified in Division 02 Section "Earthwork".

2. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on
main electrical meter panel. See Division 15 Section "Common Work Results For Plumbing" for
identifying devices.

NOTE: Delete paragraph above if metallic water-service piping without electrically insulated fittings will

be used.

Cleaning

1. Clean and disinfect water-distribution piping as follows:

a.

b.

Purge new water-distribution piping systems and parts of existing systems that have been

altered, extended, or repaired before use.

If fire-protection-water piping is not connected to potable-water supply, use purging and

disinfecting procedure prescribed by authorities having jurisdiction or, if method is not

prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for
flushing of piping. Flush piping system with clean, potable water until dirty water does not
appear at points of outlet.

If fire-protection-water piping is connected to potable-water supply, 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:

1) Fill system or part of system with water/chlorine solution containing at least 50 ppm
of chlorine; isolate and allow to stand for 24 hours OR 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, as directed.

2) After standing time, flush system with clean, potable water until no chlorine remains
in water coming from system.

3) Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedure if biological examination shows evidence of contamination.

2. Prepare reports of purging and disinfecting activities.

END OF SECTION 02455a
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SECTION 02455b - SANITARY SEWERAGE

11 GENERAL

A. Description Of Work

1. This specification covers the furnishing and installation of materials for sanitary sewerage.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

B. Summary
1. Section Includes:

Pipe and fittings.

Nonpressure and pressure couplings.
Expansion joints and deflection fittings.
Backwater valves.

Cleanouts.

Encasement for piping.

Manholes.

@~oooow

C. Definitions

1.

FRP: Fiberglass-reinforced plastic.

D. Submittals

1.

5.
6.

Product Data: For the following:

a. Expansion joints and deflection fittings.

b. Backwater valves.

Shop Drawings: For manholes. Include plans, elevations, sections, details, and frames and
covers.

Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same
trench and clearances from sewer system piping. Indicate interface and spatial relationship
between manholes, piping, and proximate structures.

Profile Drawings: Show system piping in elevation. Draw profiles to horizontal scale of not less
than 1 inch equals 50 feet (1:500) and to vertical scale of not less than 1 inch equals 5 feet (1:50).
Indicate manholes and piping. Show types, sizes, materials, and elevations of other utilities
crossing system piping.

Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer.

Field quality-control reports.

E. Delivery, Storage, And Handling

1. Do not store plastic manholes, pipe, and fittings in direct sunlight.
2. Protect pipe, pipe fittings, and seals from dirt and damage.
3. Handle manholes according to manufacturer's written rigging instructions.
F. Project Conditions
1. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities occupied

May 2010

by Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary service according to requirements indicated:

a. Notify the Owner no fewer than two days in advance of proposed interruption of service.

b. Do not proceed with interruption of service without the Owner written permission.

Sanitary Sewerage
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1.2

PRODUCTS

Hub-And-Spigot, Cast-Iron Soil Pipe And Fittings

1. Pipe and Fittings: ASTM A 74, Service class OR Service and Extra-Heavy classes OR Extra-
Heavy class, as directed.

2. Gaskets: ASTM C 564, rubber.

3. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

Hubless Cast-lron Soil Pipe And Fittings
1. Pipe and Fittings: ASTM A 888 or CISPI 301.
2. CISPI-Trademark, Shielded Couplings:

a. Description:  ASTM C 1277 and CISPI 310, with stainless-steel corrugated shield;
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral,
center pipe stop.

3. Heavy-Duty, Shielded Couplings:

a. Description: ASTM C 1277 and ASTM C 1540, with stainless-steel shield; stainless-steel
bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe
stop.

4. Cast-Iron, Shielded Couplings:

a. Description: ~ ASTM C 1277 with ASTM A 48/A 48M, two-piece, cast-iron housing;
stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe
stop.

5. Unshielded Couplings:

a. Description: ASTM C 1277 and ASTM C 1461, rigid, sleeve-type, reducing- or transition-
type mechanical coupling, with integral, center pipe stop, molded from ASTM C 1440, TPE
material; with corrosion-resistant-metal tension band and tightening mechanism on each
end.

Ductile-Iron, Gravity Sewer Pipe And Fittings

1. Pipe: ASTM A 746, for push-on joints.

2. Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints.
3. Compact Fittings: AWWA C153, ductile iron, for push-on joints.

4. Gaskets: AWWA C111, rubber.

Ductile-Iron, Pressure Pipe And Fittings
1. Push-on-Joint Piping:
a. Pipe: AWWA C151.
b. Standard Fittings: AWWA C110, ductile or gray iron.
C. Compact Fittings: AWWA C153.
d. Gaskets: AWWA C111, rubber, of shape matching pipe and fittings.
2. Mechanical-Joint Piping:
Pipe: AWWA C151, with bolt holes in bell.
Standard Fittings: AWWA C110, ductile or gray iron, with bolt holes in bell.
Compact Fittings: AWWA C153, with bolt holes in bells.
Glands: Cast or ductile iron; with bolt holes and high-strength, cast-iron or high-strength,
low-alloy steel bolts and nuts.
e. Gaskets: AWWA C111, rubber, of shape matching pipe, fittings, and glands.

coop

ABS Pipe And Fittings

1. ABS Sewer Pipe and Fittings: ASTM D 2751, with bell-and-spigot ends for gasketed joints.
a. NPS 3 to NPS 6 (DN 80 to DN 150): SDR 35.
b. NPS 8 to NPS 12 (DN 200 to DN 300): SDR 42.

2. Gaskets: ASTM F 477, elastomeric seals.

PVC Pipe And Fittings
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PVC Cellular-Core Sewer Piping:

a. Pipe: ASTM F 891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core
pipe with plain ends for solvent-cemented joints.

b. Fittings: ASTM D 3034, SDR 35, PVC socket-type fittings.

PVC Corrugated Sewer Piping:

a. Pipe: ASTM F 949, PVC corrugated pipe with bell-and-spigot ends for gasketed joints.

b. Fittings: ASTM F 949, PVC molded or fabricated, socket type.

C. Gaskets: ASTM F 477, elastomeric seals.

PVC Profile Sewer Piping:

a. Pipe: ASTM F 794, PVC profile, gravity sewer pipe with bell-and-spigot ends for gasketed

joints.
b. Fittings: ASTM D 3034, PVC with bell ends.
c. Gaskets: ASTM F 477, elastomeric seals.

PVC Type PSM Sewer Piping:

a. Pipe: ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot ends for
gasketed joints.

b. Fittings: ASTM D 3034, PVC with bell ends.

C. Gaskets: ASTM F 477, elastomeric seals.

PVC Gravity Sewer Piping:

a. Pipe and Fittings: ASTM F 679, T-1 OR T-2, as directed, wall thickness, PVC gravity
sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for
gasketed joints.

PVC Pressure Piping:

a. Pipe: AWWA C900, Class 100 OR Class 150 OR Class 200, as directed, PVC pipe with
bell-and-spigot ends for gasketed joints.

b. Fittings: AWWA C900, Class 100 OR Class 150 OR Class 200, as directed, PVC pipe
with bell ends.

C. Gaskets: ASTM F 477, elastomeric seals.

PVC Water-Service Piping:

a. Pipe: ASTM D 1785, Schedule 40 OR Schedule 80, as directed, PVC, with plain ends for
solvent-cemented joints.

b. Fittings: ASTM D 2466, Schedule 40 OR ASTM D 2467, Schedule 80, as directed, PVC,

socket type.
G. Fiberglass Pipe And Fittings
1. Fiberglass Sewer Pipe: ASTM D 3262, RTRP, for gasketed joints fabricated with Type 2,
polyester OR Type 4, epoxy, as directed, resin.
a. Liner: Reinforced thermoset OR Nonreinforced thermoset OR Thermoplastic OR No liner,
as directed.
b. Grade: Reinforced, surface layer matching pipe resin OR Nonreinforced, surface layer
matching pipe resin OR No surface layer, as directed.
C. Stiffness: 9 psig (62 kPa) OR 18 psig (124 kPa) OR 36 psig (248 kPa) OR 72 psig (496
kPa), as directed.
2. Fiberglass Nonpressure Fittings: ASTM D 3840, RTRF, for gasketed joints.
a. Laminating Resin: Type 1, polyester OR Type 2, epoxy, as directed, resin.
b. Reinforcement: Grade with finish compatible with resin.
3. Gaskets: ASTM F 477, elastomeric seals.
H. Concrete Pipe And Fittings
1. Nonreinforced-Concrete Sewer Pipe and Fittings: ASTM C 14 (ASTM C 14M), Class1 OR
Class 2 OR Class 3, as directed, with bell-and-spigot OR tongue-and-groove, as directed, ends
for gasketed joints with ASTM C 443 (ASTM C 443M), rubber gaskets.
2. Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76 (ASTM C 76M).
a. Bell-and-spigot OR tongue-and-groove, as directed, ends for gasketed joints, with
ASTM C 443 (ASTM C 443M), rubber gaskets.
b. Class Il, Wall A OR Wall B OR Wall C, as directed.
May 2010 Sanitary Sewerage
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C. Class I, Wall A OR Wall B OR Wall C, as directed.
d. Class IV, Wall A OR Wall B OR Wall C, as directed.
e. Class V, Wall A OR Wall B, as directed.

I Nonpressure-Type Transition Couplings

1.

Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining
underground nonpressure piping. Include ends of same sizes as piping to be joined and
corrosion-resistant-metal tension band and tightening mechanism on each end.

Sleeve Materials:

a. For Cast-Iron Soil Pipes: ASTM C 564, rubber.

b. For Concrete Pipes: ASTM C 443 (ASTM C 443M), rubber.

C. For Fiberglass Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

d. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

e. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe materials
being joined.

Unshielded, Flexible Couplings:

a. Description:  Elastomeric sleeve, with stainless-steel shear ring, as directed, and

corrosion-resistant-metal tension band and tightening mechanism on each end.

Shielded, Flexible Couplings:

a. Description: ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-
resistant outer shield and corrosion-resistant-metal tension band and tightening
mechanism on each end.

Ring-Type, Flexible Couplings:

a. Description: Elastomeric compression seal with dimensions to fit inside bell of larger pipe
and for spigot of smaller pipe to fit inside ring.

Nonpressure-Type, Rigid Couplings:

a. Description: ASTM C 1461, sleeve-type, reducing- or transition-type mechanical coupling,
molded from ASTM C 1440, TPE material; with corrosion-resistant-metal tension band and
tightening mechanism on each end.

J. Pressure-Type Pipe Couplings

1. Tubular-Sleeve Couplings: AWWA C219, with center sleeve, gaskets, end rings, and bolt
fasteners.

2. Metal, bolted, sleeve-type, reducing or transition coupling, for joining underground pressure
piping. Include 150-psig (1035-kPa) OR 200-psig (1380-kPa), as directed, minimum pressure
rating and ends of same sizes as piping to be joined.

3. Center-Sleeve Material: Manufacturer's standard OR Carbon steel OR Stainless steel OR Ductile
iron OR Malleable iron, as directed.

4, Gasket Material: Natural or synthetic rubber.

5. Metal Component Finish: Corrosion-resistant coating or material.

K. Expansion Joints And Deflection Fittings

1. Ductile-Iron, Flexible Expansion Joints:

a. Description: Compound fitting with combination of flanged and mechanical-joint ends
complying with AWWA C110 or AWWA C153. Include two gasketed ball-joint sections and
one or more gasketed sleeve sections, rated for 250-psig (1725-kPa) minimum working
pressure and for offset and expansion indicated.

2. Ductile-lIron Expansion Joints:

a. Description: Three-piece assembly of telescoping sleeve with gaskets and restrained-type,
ductile-iron, bell-and-spigot end sections complying with AWWA C110 or AWWA C153.
Include rating for 250-psig (1725-kPa) minimum working pressure and for expansion
indicated.

3. Ductile-Iron Deflection Fittings:
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a. Description: Compound coupling fitting with ball joint, flexing section, gaskets, and
restrained-joint ends complying with AWWA C110 or AWWA C153. Include rating for 250-
psig (1725-kPa) minimum working pressure and for up to 15 degrees of deflection.

L. Backwater Valves
1. Cast-Iron Backwater Valves:

a. Description: ASME A112.14.1, gray-iron body and bolted cover, with bronze seat.

b. Horizontal type; with swing check valve and hub-and-spigot ends.

C. Combination horizontal and manual gate-valve type; with swing check valve, integral gate
valve, and hub-and-spigot ends.

d. Terminal type; with bronze seat, swing check valve, and hub inlet.

2. PVC Backwater Valves:

a. Description: Horizontal type; with PVC body, PVC removable cover, and PVC swing check

valve.
M. Cleanouts
1. Cast-Iron Cleanouts:

a. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and round,
secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot
connection and countersunk, tapered-thread, brass closure plug.

b. Top-Loading Classification(s): Light Duty OR Medium Duty OR Heavy Duty OR Extra-
Heavy Duty, as directed.

C. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron soil pipe
and fittings.

2. PVC Cleanouts:
a. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser
to cleanout of same material as sewer piping.
N. Encasement For Piping
1. Standard: ASTM A 674 or AWWA C105.
2. Material: Linear low-density polyethylene film of 0.008-inch (0.20-mm) OR high-density, cross-
laminated polyethylene film of 0.004-inch (0.10-mm), as directed, minimum thickness.
3. Form: Sheet OR Tube, as directed.
4, Color: Black OR Natural, as directed.
O. Manholes
1. Standard Precast Concrete Manholes:

a. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth
indicated, with provision for sealant joints.

b. Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.

C. Ballast: Increase thickness of precast concrete sections or add concrete to base section,
as required to prevent flotation.

d. Base Section: 6-inch (150-mm) minimum thickness for floor slab and 4-inch (100-mm)
minimum thickness for walls and base riser section; with separate base slab or base
section with integral floor.

e. Riser Sections: 4-inch (100-mm) minimum thickness, of length to provide depth indicated.

f. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated,;
with top of cone of size that matches grade rings.

g. Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.

h. Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into manhole
walls, for each pipe connection.

i. Steps: Individual FRP steps or FRP ladder OR Individual FRP steps, FRP ladder, or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
rods encased in ASTM D 4101, PP, as directed; wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
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steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of manhole to finished grade is less than 60 inches (1500 mm).

j- Adjusting Rings: Interlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer.

OR
Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness,
with diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope.

2. Designed Precast Concrete Manholes:

a. Description: ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-
44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with
provision for sealant joints.

b. Ballast: Increase thickness of one or more precast concrete sections or add concrete to
manhole as required to prevent flotation.

C. Joint Sealant: ASTM C 990 (ASTM 990M), bitumen or butyl rubber.

d. Resilient Pipe Connectors: ASTM C 923 (ASTM C 923M), cast or fitted into manhole
walls, for each pipe connection.

e. Steps: Individual FRP steps or FRP ladder OR Individual FRP steps, FRP ladder, or
ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing rods encased in
ASTM D 4101, PP OR ASTM A 615/A 615M, deformed, 1/2-inch (13-mm) steel reinforcing
rods encased in ASTM D 4101, PP, as directed; wide enough to allow worker to place
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth
from floor of manhole to finished grade is less than 60 inches (1500 mm).

f. Adjusting Rings: Interlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer.

OR
Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness,
with diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope.
3. Fiberglass Manholes:
Description: ASTM D 3753.
Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.
Ballast: Increase thickness of concrete base as required to prevent flotation.
Base Section: Concrete, 6-inch (150-mm) minimum thickness.
Resilient Pipe Connectors (if required): ASTM C 923 (ASTM C 923M), cast or fitted into
manhole walls, for each pipe connection.
Steps: Individual FRP steps or FRP ladder, wide enough to allow worker to place both feet
on one step and designed to prevent lateral slippage off step. Cast or anchor steps into
sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth from floor
of manhole to finished grade is less than 60 inches (1500 mm).

g. Adjusting Rings: Interlocking HDPE rings, with level or sloped edge in thickness and
diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope. Include sealant recommended
by ring manufacturer.

OR
Grade Rings: Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness,
with diameter matching manhole frame and cover, and with height as required to adjust
manhole frame and cover to indicated elevation and slope.

4. Manhole Frames and Covers:

PO T O
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a. Description: Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-
inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover. Include
indented top design with lettering cast into cover, using wording equivalent to "SANITARY
SEWER."

b. Material: ASTM A 536, Grade 60-40-18 ductile OR ASTM A 48/A 48M, Class 35 gray, as
directed, iron unless otherwise indicated.

5. Manhole-Cover Inserts:

a. Description: Manufactured, plastic form, of size to fit between manhole frame and cover
and designed to prevent stormwater inflow. Include handle for removal and gasket for
gastight sealing.

b. Type: Solid OR Drainage with vent holes OR Valve, as directed.

Concrete

1. General: Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and
the following:

a. Cement: ASTM C 150, Type Il.

b. Fine Aggregate: ASTM C 33, sand.

C. Coarse Aggregate: ASTM C 33, crushed gravel.

d. Water: Potable.

2. Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum
water/cementitious materials ratio.

a. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.

b. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

3. Manhole Channels and Benches: Factory or field formed from concrete. Portland cement design
mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
Include channels and benches in manholes.

a. Channels: Concrete invert, formed to same width as connected piping, with height of
vertical sides to three-fourths of pipe diameter. Form curved channels with smooth,
uniform radius and slope.

1) Invert Slope: 1 OR 2, as directed, percent through manhole.

b. Benches: Concrete, sloped to drain into channel.

1) Slope: 4 OR 8, as directed, percent.

4. Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58
maximum water/cementitious materials ratio.

a. Reinforcing Fabric: ASTM A 185/A 185M, steel, welded wire fabric, plain.

b. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

EXECUTION

Earthwork

1. Excavating, trenching, and backfilling are specified in Division 02 Section "Earthwork".

Piping Installation

1. General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground sanitary sewer piping. Location and arrangement of piping layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

2. Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer's written instructions for using lubricants, cements, and
other installation requirements.

3. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch
connections unless direct tap into existing sewer is indicated.

4, Install proper size increasers, reducers, and couplings where different sizes or materials of pipes

and fittings are connected. Reducing size of piping in direction of flow is prohibited.

Sanitary Sewerage
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5. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of microtunneling.
6. Install gravity-flow, nonpressure, drainage piping according to the following:

a. Install piping pitched down in direction of flow, at minimum slope of 1 OR 2, as directed,
percent unless otherwise indicated.

b. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes
in direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place-concrete supports or anchors.

C. Install piping with 36-inch (915-mm) OR 48-inch (1220-mm) OR 60-inch (1520-mm) OR 72-
inch (1830-mm), as directed, minimum cover.

d. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook."
e. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe

and Fittings Handbook."

Install ductile-iron, gravity sewer piping according to ASTM A 746.

Install ABS sewer piping according to ASTM D 2321 and ASTM F 1668.

Install PVC cellular-core sewer piping according to ASTM D 2321 and ASTM F 1668.
Install PVC corrugated sewer piping according to ASTM D 2321 and ASTM F 1668.
Install PVC profile sewer piping according to ASTM D 2321 and ASTM F 1668.
Install PVC Type PSM sewer piping according to ASTM D 2321 and ASTM F 1668.
Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.
Install fiberglass sewer piping according to ASTM D 3839 and ASTM F 1668.

Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

0. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete
Pipe Installation Manual."

7. Install force-main, pressure piping according to the following:

a. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in
direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint
system, or cast-in-place-concrete supports or anchors.

b. Install piping with 36-inch (915-mm) OR 48-inch (1220-mm) OR 60-inch (1520-mm) OR 72-
inch (1830-mm), as directed, minimum cover.

C. Install ductile-iron pressure piping according to AWWA C600 or AWWA M41.
d. Install ductile-iron special fittings according to AWWA C600.
e. Install PVC pressure piping according to AWWA M23 or to ASTMD 2774 and
ASTM F 1668.
f. Install PVC water-service piping according to ASTM D 2774 and ASTM F 1668.
8. If required to provide protection for metal piping, install corrosion-protection piping encasement
over the following underground metal piping according to ASTM A 674 or AWWA C105:
a. Hub-and-spigot, cast-iron soil pipe.
b. Hubless cast-iron soil pipe and fittings.
C. Ductile-iron pipe and fittings.
d. Expansion joints and deflection fittings.
9. Clear interior of piping and manholes of dirt and superfluous material as work progresses.

Maintain swab or drag in piping, and pull past each joint as it is completed. Place plug in end of
incomplete piping at end of day and when work stops.

C. Pipe Joint Construction

1. Join gravity-flow, nonpressure, drainage piping according to the following:
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 hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron

Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
C. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe
and Fittings Handbook" for hubless-coupling joints.
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n.

Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.

Join ABS sewer piping according to ASTM D 2321 and ASTM D 2751 for elastomeric-seal
joints.

Join PVC cellular-core sewer piping according to ASTM D 2321 and ASTM F 891 for
solvent-cemented joints.

Join PVC corrugated sewer piping according to ASTM D 2321.

Join PVC profile sewer piping according to ASTM D 2321 for elastomeric-seal joints or
ASTM F 794 for gasketed joints.

Join PVC Type PSM sewer piping according to ASTM D 2321 and ASTM D 3034 for
elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.

Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for
elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.

Join fiberglass sewer piping according to ASTM D 4161 for elastomeric-seal joints.

Join nonreinforced-concrete sewer piping according to ASTM C 14 (ASTM C 14M) and
ACPA's "Concrete Pipe Installation Manual" for rubber-gasket joints.

Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation
Manual" for rubber-gasket joints.

Join dissimilar pipe materials with nonpressure-type, flexible OR rigid, as directed,
couplings.

Join force-main, pressure piping according to the following:

a.

b.

c.
d.

e.

Join ductile-iron pressure piping according to AWWA C600 or AWWA M41 for push-on
joints.

Join ductile-iron special fittings according to AWWA C600 or AWWA M41 for push-on
joints.

Join PVC pressure piping according to AWWA M23 for gasketed joints.

Join PVC water-service piping according to ASTM D 2855.

Join dissimilar pipe materials with pressure-type couplings.

Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to
piping rating may be used in applications below unless otherwise indicated.

a.

b.

Use nonpressure flexible couplings where required to join gravity-flow, nonpressure sewer

piping unless otherwise indicated.

1) Unshielded OR Shielded, as directed, flexible OR rigid, as directed, couplings for
pipes of same or slightly different OD.

2) Unshielded, increaser/reducer-pattern, flexible OR rigid, as directed, couplings for
pipes with different OD.

3) Ring-type flexible couplings for piping of different sizes where annular space
between smaller piping's OD and larger piping's ID permits installation.

Use pressure pipe couplings for force-main joints.

D. Manhole Installation

General: Install manholes complete with appurtenances and accessories indicated.

Install precast concrete manhole sections with sealants according to ASTM C 891.

Install FRP manholes according to manufacturer's written instructions.

Form continuous concrete channels and benches between inlets and outlet.

Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

Install manhole-cover inserts in frame and immediately below cover.

agrwONE

6.

E. Concrete Placement

1. Place cast-in-place concrete according to ACI 318.
F. Backwater Valve Installation
1. Install horizontal-type backwater valves in piping manholes or pits.
2. Install combination horizontal and manual gate valves in piping and in manholes.
3. Install terminal-type backwater valves on end of piping and in manholes. Secure units to

May 2010
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G. Cleanout Installation
1. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soll
pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser
extensions to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe.

a. Use Light-Duty, top-loading classification cleanouts in earth OR unpaved foot-traffic, as
directed, areas.

b. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic areas.
C. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.
d. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.

2. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches
(450 by 450 by 300 mm) deep. Set with tops 1 inch (25 mm) above surrounding grade.

3. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement
surface.

H. Connections

1. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified
in Division 15 Section "Sanitary Waste And Vent Piping".

2. Connect force-main piping to building's sanitary force mains specified in Division 15 Section
"Sanitary Waste And Vent Piping". Terminate piping where indicated.

3. Make connections to existing piping and underground manholes.
a. Use commercially manufactured wye fittings for piping branch connections. Remove

section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting
plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of concrete with 28-day
compressive strength of 3000 psi (20.7 MPa).

b. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to
DN 500). Remove section of existing pipe, install wye fitting into existing piping, and
encase entire wye with not less than 6 inches (150 mm) of concrete with 28-day
compressive strength of 3000 psi (20.7 MPa).

C. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to
underground manholes by cutting opening into existing unit large enough to allow 3 inches
(76 mm) of concrete to be packed around entering connection. Cut end of connection pipe
passing through pipe or structure wall to conform to shape of and be flush with inside wall
unless otherwise indicated. On outside of pipe or manhole wall, encase entering
connection in 6 inches (150 mm) of concrete for minimum length of 12 inches (300 mm) to
provide additional support of collar from connection to undisturbed ground.

1) Use concrete that will attain a minimum 28-day compressive strength of 3000 psi
(20.7 MPa) unless otherwise indicated.

2) Use epoxy-bonding compound as interface between new and existing concrete and
piping materials.

d. Protect existing piping and manholes to prevent concrete or debris from entering while
making tap connections. Remove debris or other extraneous material that may
accumulate.

4, Connect to grease OR oil OR sand, as directed, interceptors specified in Division 02 Section

"Interceptors".

l. Closing Abandoned Sanitary Sewer Systems
1. Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in
place. Include closures strong enough to withstand hydrostatic and earth pressures that may
result after ends of abandoned piping have been closed. Use either procedure below:

a. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
b. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable
methods suitable for size and type of material being closed. Do not use wood plugs.
2. Abandoned Manholes: Excavate around manhole as required and use either procedure below:
a. Remove manhole and close open ends of remaining piping.
Sanitary Sewerage May 2010
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b. Remove top of manhole down to at least 36 inches (915 mm) below final grade. Fill to
within 12 inches (300 mm) of top with stone, rubble, gravel, or compacted dirt. Fill to top
with concrete.

3. Backfill to grade according to Division 02 Section "Earthwork".
J. Identification
1. Materials and their installation are specified in Division 02 Section "Earthwork". Arrange for
installation of green warning tapes directly over piping and at outside edges of underground
manholes.
a. Use warning tape OR detectable warning tape, as directed, over ferrous piping.
b. Use detectable warning tape over nonferrous piping and over edges of underground

manholes.

K. Field Quality Control

1. Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of
Project.

a. Submit separate report for each system inspection.

b. Defects requiring correction include the following:
1) Alignment: Less than full diameter of inside of pipe is visible between structures.
2) Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of
size not less than 92.5 percent of piping diameter.
3) Damage: Crushed, broken, cracked, or otherwise damaged piping.
4) Infiltration: Water leakage into piping.
5) Exfiltration: Water leakage from or around piping.
C. Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.
d. Reinspect and repeat procedure until results are satisfactory.
2. Test new piping systems, and parts of existing systems that have been altered, extended, or

repaired, for leaks and defects.

a.
b.
C.

d.

g.

Do not enclose, cover, or put into service before inspection and approval.

Test completed piping systems according to requirements of authorities having jurisdiction.

Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'

advance notice.

Submit separate report for each test.

Hydrostatic Tests: Test sanitary sewerage according to requirements of authorities having

jurisdiction and the following:

1) Fill sewer piping with water. Test with pressure of at least 10-foot (3-m) head of
water, and maintain such pressure without leakage for at least 15 minutes.

2) Close openings in system and fill with water.

3) Purge air and refill with water.

4) Disconnect water supply.

5) Test and inspect joints for leaks.

Air Tests: Test sanitary sewerage according to requirements of authorities having

jurisdiction, UNI-B-6, and the following:

6) Option: Test plastic gravity sewer piping according to ASTM F 1417.

7 Option: Test concrete gravity sewer piping according to ASTM C 924
(ASTM C 924M).

Force Main: Perform hydrostatic test after thrust blocks, supports, and anchors have

hardened. Test at pressure not less than 1-1/2 times the maximum system operating

pressure, but not less than 150 psig (1035 kPa).

1) Ductile-Iron Piping: Test according to AWWA C600, "Hydraulic Testing" Section.

2) PVC Piping: Test according to AWWA M23, "Testing and Maintenance" Chapter.

Manholes: Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

3. Leaks and loss in test pressure constitute defects that must be repaired.

May 2010
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4, Replace leaking piping using new materials, and repeat testing until leakage is within allowances
specified.
L. Cleaning
1. Clean dirt and superfluous material from interior of piping. Flush with potable water.

END OF SECTION 02455b

Sanitary Sewerage May 2010

02455b - 12 Department of Design and Construction



..] .] JJ 02 - Site Work

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

Task Specification Specification Description

02455 02242 Piped Utilities Basic Materials And Methods
02455 02452 Storm Drainage

May 2010

Department of Design and Construction 02455 - 1



02 - Site Work '.] .] JJ

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

THIS PAGE INTENTIONALLY LEFT BLANK

May 2010

02455 - 2 Department of Design and Construction



'.] .] JJ 02 - Site Work

NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

SECTION 02456 - WATER SUPPLY WELLS

11

1.2

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for water supply wells.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary

1. This Section includes the following:
a. Cable-tool, Rotary drilled, Reverse-rotary drilled, and Driven water supply wells.
b. Jet, Line-shaft, and Submersible well pumps.

Definitions

1. ABS: Acrylonitrile-butadiene-styrene plastic.

2. PA: Polyamide (nylon) plastic.

3. PE: Polyethylene plastic.

4. PP: Polypropylene plastic.

5. PVC: Polyvinyl chloride plastic.

Submittals

1. Product Data: Submit certified performance curves and rated capacities of selected well pumps
and furnished specialties for each type and size of well pump indicated.

2. Shop Drawings: Show layout and connections for well pumps.
a. Wiring Diagrams: Power, signal, and control wiring.

3. Field quality-control reports.

4, Operation and maintenance data.

Quality Assurance

1. Well Driller Qualifications: An experienced water supply well driller licensed in the jurisdiction
where Project is located.
2. 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.
3. Comply with AWWA A100 for water supply wells.

Project Conditions

1. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary water service according to requirements indicated:

a. Notify Owner no fewer than seven days in advance of proposed interruption of water
service.
b. Do not proceed with interruption of water service without Owner's written permission.
2. Well Drilling Water: Provide temporary water and piping for drilling purposes. Provide necessary

piping for water supply.

PRODUCTS

Well Casings
1. Steel Casing: AWWA C200, single ply, steel pipe with threaded ends and threaded couplings for
threaded joints.

Water Supply Wells
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2. ABS Casing: ASTM F 480, ABS, Schedule 40 OR 80, as directed, bell-and-spigot pipe and
couplings for solvent-cemented joints.

3. PVC Casing: ASTM F 480 and NSF 14, as directed, PVC, Schedule 40 OR 80, as directed,
bell-and-spigot pipe and couplings for solvent-cemented joints. Include NSF listing mark
"NSF wc," as directed.

4. Pitless Adapter: Fitting, of shape required to fit onto casing, with waterproof seals.
5. Pitless Unit: Factory-assembled equipment that includes pitless adapter.
6. Well Seals: Casing cap, with holes for piping and cables, that fits into top of casing and is

removable, waterproof, and vermin proof.

B. Grout
1. Cement: ASTM C 150, Type II.
2. Aggregates: ASTM C 33, fine and coarse grades.
3. Water: Potable.

C. Water Well Screens

1. Screen Material: Fabricated of ASTM A 666, Type 304 stainless steel, welded; with continuous-
slot, V-shaped openings that widen inwardly OR tube; with slotted or perforated surface and
designed for well-screen applications, as directed.
a. Screen Couplings: Butt-type, stainless-steel coupling rings.
b. Screen Fittings: Screen, with necessary fittings, closes bottom and makes tight seal

between top of screen and well casing.

C. Maximum Entering Velocity: 0.1 fps (0.03 m/s).

D. Pack Materials
1. Coarse, uniformly graded filter sand, maximum 1/8 inch (3 mm) in diameter.
2. Fine gravel, maximum 1/4 inch (6 mm) in diameter.

E. Jet-Type Well Pumps

1. Description: Shallow OR Deep, as directed,-well-design, jet well pump; self-priming; centrifugal
pump capable of continuous operation; with the following features:
a. Housing: Cast iron.
b. Impeller: Single stage OR Multistage, as directed, centrifugal; fabricated of corrosion-

resistant materials.

c Seals: Mechanical.

d Shaft: Stainless steel.

e. Motor: Manufacturer's standard, NEMA MG 1 motor, panel, and accessories.

f. Motor Controls: Electronic; variable speed.

g. Check valve, ejector, and pressure-control valve.

Pump Accessories:

a Compression Tanks: Comply with requirements in Division 15 Section "Potable-water
Storage Tanks" OR Precharged butyl rubber diaphragm, steel shell, fused polymeric lining,
and 100-psig (690-kPa) working pressure, as directed.

b. Pressure Switches: For pump control; for installation in piping.

C. Water Piping: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with threaded ends.
1) Cast-Iron Fittings: ASME B16.4, threaded, galvanized.

d. Water Piping: ASTM D 2239, SIDR Numbers 5.3, 7, or 9 PE pipe; made with PE
compound number required to give pressure rating not less than 160 psig (1100 kPa) OR
200 psig (1380 kPa), as directed. Include NSF listing mark "NSF pw."

1) Fittings for PE Pipe: ASTM D 2609, made of PA, PP, or PVC with serrated, male
insert ends matching inside of pipe. Include bands or crimp rings.

F. Line-Shaft Well Pumps
1. Description:  Line-shaft, water OR oil, as directed,-lubricated, vertical-turbine well pump
complying with HI 2.1-2.2 and HI 2.3; with the following features:

Water Supply Wells May 2010
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a. Impeller Material: Stainless steel OR Carbon steel OR Bronze, as directed.

b. Motor: Full-voltage starting, vertical hollow- or solid-shaft, squirrel-cage induction type
complying with ANSI C50.10.

C. Pump Base: Cast iron or fabricated steel.

d. Column Pipe: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with threaded ends
and cast-iron or steel threaded couplings.

G. Submersible Well Pumps

1. Description: Submersible, vertical-turbine well pump complying with HI 2.1-2.2 and HI 2.3; with

the following features:

a. Impeller Material: Stainless steel OR Silicon bronze, as directed.

b. Motor: Capable of continuous operation under water, with protected submersible power
cable.

C. Column Pipe: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with threaded ends
and cast-iron or steel threaded couplings.

d. Discharge Piping: ASTM D 2239, SIDR Numbers 5.3, 7, or 9 PE pipe; made with PE
compound number required to give pressure rating not less than 160 psig (1100 kPa) OR
200 psig (1380 kPa), as directed. Include NSF listing mark "NSF pw."
1) Insert Fittings for PE Pipe: ASTM D 2609, made of PA, PP, or PVC with serrated,

male insert ends matching inside of pipe. Include bands or crimp rings.
H. Motors

1. General requirements for motors are specified in Division 15 Section "Common Motor

Requirements For Plumbing Equipment".
a. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.
b. Controllers, Electrical Devices, and Wiring: Electrical devices and connections are
specified in Division 15.
1.3 EXECUTION
A. Preparation
1. Pilot-Hole Data: Review pilot-hole test analysis furnished by Owner.
2. Neighborhood Well Data: Review operating and test analyses.
B. Installation

1. Construct well using cable-tool OR rotary drilling OR reverse-rotary drilling OR driven, as
directed, method.

2. Take samples of substrata formation at 10-foot (3-m) intervals and at changes in formation
throughout entire depth of each water supply well. Carefully preserve samples on-site in glass
jars properly labeled for identification.

3. If selecting rotary drilled or reverse-rotary drilled method, excavate for mud pit or provide
aboveground structure, acceptable to authorities having jurisdiction, to allow settlement of
cuttings and circulation of drill fluids back to well without discharging to on-site waterways.

4. Enlarge pilot hole and install permanent casing, screen, and grout. Install first section of casing
with hardened steel driving shoe of an OD slightly larger than casing couplings if threaded
couplings are used.

5. Set casing and liners round, plumb, and true to line.

6. Join casing pipe as follows:

a. Ream ends of pipe and remove burrs.

b. Remove scale, slag, dirt, and debris from inside and outside casing before installation.
C. Cut bevel in ends of steel casing pipe and make threaded joints.

d. Clean and make solvent-cemented joints for ABS and PVC casings.

7. If rotary drilled or reverse-rotary drilled well, mix grout in proportions of 1 cu. ft. (0.03 cu. m) or a
94-lb (42.6-kg) sack of cement with 5 to 6 gal. (19 to 23 L) of water. Bentonite clay may be added
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10.

11.

12.

13.

in amounts of 3 to 5 Ib/cu. ft. (1.4 to 2.3 kg/0.03 cu. m) for a 94-Ib (42.6-kg) sack of cement. If
bentonite clay is added, water may be increased to 6.5 gal./cu. ft. (25 L/0.03 cu. m) of cement.

If rotary drilled or reverse-rotary drilled well, place grout continuously, from bottom to top surface,
to ensure filling of annular space in one operation. Do not perform other operations in well within
72 hours after grouting of casing. When quick-setting cement is used, this period may be
reduced to 24 hours.

Provide permanent casing with temporary well cap. Install with top of casing 36 inches (910 mm)
above finished grade, as directed.

Develop wells to maximum yield per foot (meter) of drawdown.

a. Extract maximum practical quantity of sand, drill fluid, and other fine materials from water-
bearing formation.

b. Avoid settlement and disturbance of strata above water-bearing formation.

C. Do not disturb sealing around well casings.

d. Continue developing wells until water contains no more than 2 ppm of sand by weight

when pumped at maximum testing rate.

Install jet well pumps with ejector in or attached to pump housing. Place check valve on suction

line to prevent drainage of compression tank.

Install jet well pumps and pressure and suction lines. Install ejector where pressure and suction

lines connect above well screen. Install check valve in suction line, or install foot valve below

ejector, to prevent drainage of compression tank.

Install line-shaft OR submersible, as directed, well pumps according to HI 2.1-2.4 and provide

access for periodic maintenance.

a. Before lowering permanent pump into well, lower a dummy pump that is slightly longer and
wider than permanent pump to determine that permanent pump can be installed. Correct
alignment problems.

b. Before lowering permanent pump into well, start pump to verify correct rotation.

Securely tighten discharge piping joints.

Locate line-shaft well pump near well bottom; locate motor above grade. Install driver plate

to correctly align motor and pump.

e. Connect motor to submersible pump and locate near well bottom.

1) Connect power cable while connection points are dry and undamaged.

2) Do not damage power cable during installation; use cable clamps that do not have
sharp edges.

3) Install water-sealed surface plate that will support pump and piping.

e o

C. Connections

1.

2.
3.

Piping installation requirements are specified in Division 02 Section "Water Distribution".
Drawings indicate general arrangement of piping, fittings, and specialties.

a. Connect piping between well pump and water piping.

b. Connect water distribution system in trench to well pipe at pitless adapter OR unit, as
directed.

C. Connect building water distribution to well pipe inside well house.

Ground equipment according to Division 16 Section "Grounding And Bonding".
Connect wiring according to Division 16 Section "Conductors And Cables".

D. Well Abandonment

1.

Comply with AWWA A100 when abandoning water supply wells. Fill and seal holes and casings
and restore ground surface to finished grade.

OR

Follow well-abandonment procedures of authorities having jurisdiction. Restore ground surface
to finished grade.

E. Field Quality Control

1. Plumbness and Alignment Testing: Comply with AWWA A100.
Water Supply Wells May 2010
02456 - 4 Department of Design and Construction



NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

02 - Site Work

A J
QY

=

2. Furnish samples of water-bearing formation to testing laboratory and well-screen manufacturer
for mechanical sieve analysis.

3. Prepare reports on static level of ground water, level of water for various pumping rates, and
depth to water-bearing strata.

4. Performance Testing: Conduct final pumping tests after wells have been constructed, cleaned,
and tested for plumbness and alignment.

a. Provide discharge piping to conduct water to locations where disposal will not create a
nuisance or endanger adjacent property. Comply with requirements of authorities having
jurisdiction.

b. Measure elevation to water level in wells.

C. Perform two bailer or air-ejection tests to determine expected yield. Test at depths with
sufficient quantity of water to satisfy desired yields.

d. Test Pump: Variable capacity test pump with capacity equal to maximum expected yields

at pressure equal to drawdown in wells, plus losses in pump columns and discharge pipes.
Start and adjust test pumps and equipment to required pumping rates.

Record readings of water levels in wells and pumping rates at 30-minute maximum
intervals throughout 24-hour minimum period.

Record maximum yields when drawdown is 60 inches (1500 mm) above top of suction
screens after designated times.

Operate pumping units continuously for eight hours after maximum drawdown is reached.
Record returning water levels in wells and plot curves of well recovery rates.

Remove sand, stones, and other foreign materials that may become deposited in wells
after completing final tests.

5. Water Analysis Testing:

a. Engage] a qualified testing agency to make bacteriological, physical, and chemical
analyses of water from each finished well and report the results. Make analyses according
to requirements of authorities having jurisdiction.

OR

Analyze water sample from each finished well for bacteriological, physical, and chemical
quality and report the results. Make analyses according to requirements of authorities
having jurisdiction.

il ¢))

o5 @

F. Cleaning
1. Disinfect water supply wells according to AWWA A100 and AWWA C654 before testing well
pumps.
OR

Follow water supply well disinfection procedures required by authorities having jurisdiction before
testing well pumps.

G. Protection

1. Water Quality Protection: Prevent well contamination, including undesirable physical and
chemical characteristics.

2. Ensure that mud pit will not leak or overflow into streams or wetlands. When well is accepted,
remove mud and solids in mud pit from Project site and restore site to finished grade.

3. Provide casings, seals, sterilizing agents, and other materials to eliminate contamination; shut off
contaminated water.

4. Exercise care to prevent breakdown or collapse of strata overlaying that from which water is to be
drawn.

5. Protect water supply wells to prevent tampering and introducing foreign matter. Retain temporary

well cap until installation is complete.

END OF SECTION 02456
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GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for hydronic distribution.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary
1. This Section includes underground piping outside the building for distribution of heating hot and
chilled water.

Performance Requirements
1. Provide components and installation capable of producing hydronic piping systems with the
following minimum working-pressure ratings:
a. Hot-Water Piping: 100 psig (690 kPa) OR 150 psig (1035 kPa), as directed.
b. Chilled-Water Piping: 100 psig (690 kPa) OR 150 psig (1035 kPa), as directed.
C. Condenser-Water Piping: 100 psig (690 kPa) OR 150 psig (1035 kPa), as directed.

Submittals

Product Data

Shop Drawings

Welding certificates.

Source quality-control test reports.
Field quality-control test reports.

agrLONE

Quality Assurance

1. Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel
Code: Section IX.

2. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials,
products, and installation.

Project Conditions

1. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless
permitted under the following conditions and then only after arranging to provide temporary utility
services according to requirements indicated:

a. Notify the Owner no fewer than two days in advance of proposed utility interruptions.
b. Do not proceed with utility interruptions without the Owner's written permission.
PRODUCTS

Piping Materials

1. Refer to Part 1.3 "Piping Application" Article for applications of pipes, tubes, fittings, and joining
methods.

2. Refer to Division 02 Section "Piped Ultilities -basic Materials And Methods" for commonly used
joining materials.

Steel Pipes And Fittings

1. Steel Pipe: ASTM A 53/A 53M, Type E, Grade B, Standard Weight; with plain ends.

2. Nipples: ASTM A 733, Standard Weight, seamless, carbon-steel pipe complying with
ASTM A 53/A 53M.

Hydronic Distribution
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3. Malleable-Iron, Threaded Fittings: ASME B16.3, Classes 150 OR 300, as directed, with threads
according to ASME B1.20.1.

4. Cast-Iron, Threaded Fittings: ASME B16.4, Classes 125 OR 250, as directed, standard pattern,

with threads according to ASME B1.20.1.

Steel Welding Fittings: ASME B16.9 OR ASTM A 234/A 234M, as directed, seamless or welded.

Ductile-Iron, Grooved-End Fittings: ASTM A 536, ductile-iron casting with dimensions matching

piping.

7. Steel-Pipe, Keyed Couplings: AWWA C606 for steel-pipe dimensions. Include ferrous housing
sections, gasket suitable for hot water, and bolts and nuts.

oo

C. Conduit Piping
1. Description: Factory-fabricated and -assembled, airtight and watertight, drainable, pressure-
tested piping with conduit, inner pipe supports, and insulated carrier piping. Fabricate so
insulation can be dried in place by forcing dry air through conduit.
2. Carrier Pipe: Steel pipe complying with ASTM A 53/A 53M, Type E, Grade B with beveled OR
socket, as directed, ends for welded joints.
3. Carrier Pipe Insulation:
a. Mineral-Wool Pipe Insulation: ASTM C 547, Type |, molded.
1) Apparent Thermal Conductivity (k-Value): 0.31 at 200 deg F (0.044 at 93 deg C)
mean temperature.
2) Density: Maximum 10 Ib/cu. ft. (160 kg/cu. m) average.
3) Compressive Strength: 10 psig (69 kPa) minimum at 5 percent deformation.
4) Bands: ASTM A 666, Type 304, stainless steel, 3/4 inch (19 mm) wide, 0.020 inch
(0.5 mm) thick.
b. Calcium Silicate Pipe Insulation: ASTM C 533, Typel; preformed, incombustible,
inorganic, with non-asbestos fibrous reinforcement.
1) Thermal Conductivity (k-Value): 0.60 at 500 deg F (0.087 at 260 deg C).
2) Dry Density: 15 Ib/cu. ft. (240 kg/cu. m) maximum.
3) Compressive Strength: 60 psig (414 kPa) minimum at 5 percent deformation.
4) Bands: ASTM A 666, Type 304, stainless steel, 3/4 inch (19 mm) wide, 0.020 inch
(0.5 mm) thick.
C. Polyisocyanurate Foam Pipe Insulation: ASTM C 591, preformed, rigid, cellular.
1) Thermal Conductivity (k-Value): 0.14 at 75 deg F (0.020 at 24 deg C).
2) Service Temperature: Minus 250 to plus 400 deg F (Minus 156 to plus 204 deg C).
3) Moisture Absorption: ASTM D 2842, maximum 0.054 percent by volume.
4) Minimum 90 percent closed cell.
5) Dry Density: 2 Ib/cu. ft. (32 kg/cu. m) maximum.
6) Compressive Strength: 35 psig (242 kPa) minimum at 5 percent deformation.
7 Water-Vapor Transmission: 1.26 perm inches (1.83 ng/Pa x s x m) according to
ASTM E 96.
d. Polyurethane Foam Pipe Insulation: ASTM C 591, preformed, rigid, cellular.
1) Thermal Conductivity (k-Value): 0.13 at 75 deg F (0.019 at 24 deg C).
2) Service Temperature: Minus 250 to plus 200 deg F (Minus 156 to plus 93 deg C).
3) Moisture Absorption: ASTM D 2842, maximum 0.054 percent by volume.
4) Minimum 90 percent closed cell.
5) Dry Density: 2 Ib/cu. ft. (32 kg/cu. m) maximum.
6) Compressive Strength: 35 psig (242 kPa) minimum at 5 percent deformation.
7 Water-Vapor Transmission: 1.26 perm inches (1.83 ng/Pa x s x m) according to

ASTM E 96.
4, Minimum Clearance:
a. Between Carrier Pipe Insulation and Conduit: 1 inch (25 mm).
b. Between Insulation of Multiple Carrier Pipes: 3/16 inch (4.75 mm).
C. Between Bottom of Carrier Pipe Insulation and Conduit: 1 inch (25 mm).
d Between Bottom of Bare, Carrier Pipe and Casing: 1-3/8 inches (35 mm).

Hydronic Distribution May 2010
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5. Conduit: Spiral wound, steel. Finish conduit with 2 coats of fusion-bonded epoxy, minimum 20
mils (0.50 mm) thick. Cover with polyurethane foam insulation with a high-density polyethylene
jacket; thickness indicated in Part 1.3 “Piping Application" Article, as directed.

OR
Conduit: Spiral wound, bare steel. Cover with polyurethane foam insulation with a high-density
polyethylene jacket; thickness indicated in Part 1.3 "Piping Application" Article.

6. Carrier Piping Supports within Conduit: Corrugated galvanized steel with a maximum spacing of
10 feet (3 m).

7. Fittings: Factory-fabricated and -insulated elbows and tees. Elbows may be bent pipe equal to
carrier pipe. Tees shall be factory fabricated and insulated, and shall be compatible with the
carrier pipe.

8. Expansion Offsets and Loops: Size casing to contain piping expansion.

9. Conduit accessories include the following:

a. Water Shed: Terminal end protector for carrier pipes entering building through floor, 3
inches (75 mm) deep and 2 inches (50 mm) larger than casing; terminate casing 20 inches
(500 mm) above the floor level.

b. Guides and Anchors: Steel plate welded to carrier pipes and to casing, complete with vent
and drainage openings inside casing.

C. End Seals: Steel plate welded to carrier pipes and to casing, complete with drain and vent
openings on vertical centerline.

d. Gland Seals: Packed stuffing box and gland follower mounted on steel plate, welded to

end of casing, permitting axial movement of carrier piping, with drain and vent connections
on vertical centerline.
e. Joint Kit: Half-shell, pourable or split insulation and shrink-wrap sleeve.
10.  Source Quality Control: Factory test the conduit to 15 psig (105 kPa) for a minimum of 2 minutes
with no change in pressure. Factory test the carrier pipe to 150 percent of the operating pressure
of system. Furnish test certificates.

D. Cased Piping
1. Description: Factory-fabricated piping with carrier pipe, insulation, and casing.
2. Carrier Pipe: Steel pipe complying with ASTM A 53/A 53M, Type E, Grade B with beveled OR
socket, as directed, ends for welded joints.
3. Carrier Pipe Insulation:
a. Polyurethane Foam Pipe Insulation: ASTM C 591, preformed, rigid, cellular.
1) Thermal Conductivity (k-Value): 0.13 at 75 deg F (0.019 at 24 deg C).
2) Service Temperature: Minus 250 to plus 200 deg F (Minus 156 to plus 93 deg C).
3) Moisture Absorption: ASTM D 2842, maximum 0.054 percent by volume.
4) Minimum 90 percent closed cell.
5) Dry Density: 2 Ib/cu. ft. (32 kg/cu. m) maximum.
6) Compressive Strength: 35 psig (242 kPa) minimum at 5 percent deformation.
7) Water-Vapor Transmission: 1.26 perm inches (1.83 ng/Pa x s x m) according to

ASTM E 96.
4, Casing: High-density polyethylene OR Filament-wound, fiberglass-reinforced polyester resin OR
PVC, as directed.
5. Casing accessories include the following:
a. Joint Kit: Half-shell, pourable or split insulation, casing sleeve, and shrink-wrap sleeve.
b. Expansion Blanket: Elastomeric foam, formed to fit over piping.
C. End Seals: Shrink wrap the casing material to seal watertight around casing and carrier
pipe.
6. Source Quality Control: Factory test the carrier pipe to 150 percent of the operating pressure of

system. Furnish test certificates.

E. Loose-Fill Insulation
1. Granular, Loose-Fill Insulation: Inorganic, nontoxic, nonflammable, sodium potassium aluminum
silicate with calcium carbonate filler. Include chemical treatment that renders insulation
hydrophobic.
May 2010 Hydronic Distribution
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a. Thermal Conductivity (k-Value): 0.60 at 175 deg F (0.087 at 79 deg C) and 0.65 at 300
deg F (0.094 at 149 deg C).

b. Application Temperature Range: 35 to 800 deg F (2 to 426 deg C).

C. Dry Density: 40 to 42 Ib/cu. ft. (640 to 672 kg/cu. m).

d. Strength: 12,000 Ib/sg. ft. (58 600 kg/sq. m).

2. Powder, Loose-Fill Insulation: Inert, nontoxic, nonflammable, calcium carbonate particles.

Include chemical treatment that renders insulation hydrophobic.

a. Thermal Conductivity (k-Value): ASTM C 177, 0.58 at 100 deg F (0.084 at 37 deg C) and
0.68 at 300 deg F (0.098 at 149 deg C).

b. Application Temperature Range: Minus 273 to plus 480 deg F (Minus 169 to plus 250
deg C).

C. Dry Density: Approximately 60 Ib/cu. ft. (960 kg/cu. m).

d. Strength: 12,000 Ib/sg. ft. (58 600 kg/sq. m).

1.3 EXECUTION
A. Earthwork: Refer to Division 02 Section "Earthwork" for excavating, trenching, and backfilling.

B. Piping Application

1. Hot-Water Piping: Schedule 40 OR Schedule 80, as directed, steel pipe with cast-iron, threaded
fittings and threaded OR steel fittings and welded OR ductile-iron, grooved-end fittings and
mechanical, as directed, joints; granular OR powder, loose-fill insulation.

OR

Hot-Water Piping: Conduit piping with mineral-wool OR calcium silicate OR polyisocyanurate OR
polyurethane, as directed, carrier-pipe insulation and with coated OR coated and insulated, as
directed, conduit.

a. Insulation Thickness: 1 inch (25 mm) OR 2 inches (50 mm), as directed.

OR

Hot-Water Piping: Cased piping with polyurethane carrier-pipe insulation.

2. Chilled-Water Piping: Schedule 40 OR Schedule 80, as directed, steel pipe with cast-iron,
threaded fittings and threaded OR steel welding fittings and welded OR ductile-iron, grooved-end
fittings and mechanical, as directed, joints; granular OR powder, as directed, loose-fill
insulation.

OR

Chilled-Water Piping: Conduit piping with mineral-wool OR calcium silicate OR polyisocyanurate
OR polyurethane, as directed, carrier-pipe insulation and with coated OR coated and insulated,
as directed, conduit.

a. Insulation Thickness: 1 inch (25 mm) OR 2 inches (50 mm), as directed.

OR

Chilled-Water Piping: Cased piping with polyurethane carrier-pipe insulation.

3. Condenser-Water Piping: Schedule 40 OR Schedule 80, as directed, steel pipe with cast-iron,
threaded fittings and threaded OR steel welding fittings and welded OR ductile-iron, grooved-end
fittings and mechanical, as directed, joints; granular OR powder, as directed, loose-fill
insulation.

OR

Condenser-Water Piping: Conduit piping with mineral-wool OR calcium silicate OR
polyisocyanurate OR polyurethane, as directed, carrier-pipe insulation and with coated OR
coated and insulated, as directed, conduit.

a. Insulation Thickness: 1 inch (25 mm) OR 2 inches (50 mm), as directed.

OR

Condenser-Water Piping: Cased piping with polyurethane carrier-pipe insulation.

C. Piping Installation
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1. General Locations and Arrangements: Drawings indicate general location and arrangement of
piping. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated, unless
deviations to layout are approved.

2. Remove any standing water in the bottom of trench.

3. Bed the pipe on a minimum 6-inch (150-mm) layer of granular fill material with a minimum 6-inch
(150-mm) clearance between the pipes.

4. Do not insulate piping or backfill piping trench until field quality-control testing has been
completed and results approved.

5. Install piping at uniform grade of 0.2 percent upward in direction of flow or as indicated.

6. Install components with pressure rating equal to or greater than system operating pressure.

7. Install piping free of sags and bends.

8. Install fittings for changes in direction and branch connections.

9. Refer to Division 15 Section "Common Work Results For Hvac" for sleeves and mechanical
sleeve seals through exterior building walls.

10.  Secure anchors with concrete thrust blocks. Concrete is specified in Division 03 Section "Cast-in-
place Concrete".

11. Connect to hydronic piping where it passes through the building wall. Hydronic piping inside the
building is specified in Division 15 Section "Hydronic Piping".

D. Loose-Fill Insulation Installation

1. Do not disturb the bottom of trench, or compact and stabilize it to ensure proper support.

2. Remove any standing water in the bottom of trench.

3. Form insulation trench by excavation or by installing drywall side forms to establish required
height and width of the insulation.

4, Support piping with proper pitch, separation, and clearance to backfill or side forms using
temporary supporting devices that can be removed after back filling with insulation.

5. Place insulation and backfill after field quality-control testing has been completed and results
approved.

6. Apply bitumastic coating to carbon-steel anchors and guides. Pour concrete thrust blocks and
anchors. Refer to Division 03 Section "Cast-in-place Concrete" for concrete and reinforcement.

7. Wrap piping at expansion loops and offsets with mineral-wool insulation of thickness appropriate
for calculated expansion amount.

8. Pour loose-fill insulation to required dimension agitating insulation to eliminate voids around
piping.

9. Remove temporary hangers and supports.

10. Cover loose-fill insulation with polyethylene sheet a minimum of 4 mils (0.10 mm) thick, and
empty loose-fill insulation bags on top.

11. Manually backfill 6 inches (150 mm) of clean backfill. If mechanical compaction is required,
manually backfill to 12 inches (300 mm) before using mechanical-compaction equipment.

E. Joint Construction

1. Refer to Division 02 Section "Piped Utilities -basic Materials And Methods" for basic piping joint
construction.

2. Keyed-Coupling Joints: Cut- or roll-groove pipes. Assemble joints with keyed couplings, gaskets,
lubricant, and bolts.

3. Conduit and Cased Piping Joints: Assemble sections and finish joints with pourable or split
insulation, exterior jacket sleeve, and apply shrink-wrap seals as required by manufacturer's
written installation instructions.

F. Identification: Install continuous plastic underground warning tapes during back filling of trenches for

underground hydronic distribution piping. Locate 6 to 8 inches (150 to 200 mm) below finished grade,
directly over piping. Refer to Division 02 Section "Earthwork" for warning-tape materials and devices
and their installation.

G. Field Quality Control

May 2010
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Prepare hydronic piping for testing according to ASME B31.9 and as follows:

a. Leave joints, including welds, uninsulated and exposed for examination during test.

b. Isolate equipment. Do not subject equipment to test pressure.

C. Install relief valve set at pressure no more than one-third higher than test pressure.

d Fill system with water. Where there is risk of freezing, air or a safe, compatible liquid may
be used.

e. Use vents installed at high points to release trapped air while filling system.

Test hydronic piping as follows:

a. Subject hydronic piping to hydrostatic test pressure that is not less than 1.5 times the
design pressure.

b. After hydrostatic test pressure has been applied for 10 minutes, examine joints for leakage.

Remake leaking joints using new materials and repeat hydrostatic test until no leaks exist.
Test conduit as follows:
a. Seal vents and drains and subject conduit to 15 psig (105 kPa) for 4 hours with no loss of
pressure. Repair leaks and retest as required.
Prepare a written report of testing.

END OF SECTION 02456a
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SECTION 02456b - STEAM DISTRIBUTION

11

1.2

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for steam distribution.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary
1. This Section includes underground piping outside the building for distribution of steam and
condensate.

Performance Requirements

1. Provide components and installation capable of producing steam piping systems with the
following minimum working-pressure ratings:
a. Steam Piping: 15 psig (104 kPa) OR 125 psig (860 kPa), as directed.
b. Condensate Piping: 100 psig (690 kPa).

Submittals

Product Data:

Shop Drawings:

Welding certificates.

Source quality-control test reports.
Field quality-control test reports.

agrwONE

Quality Assurance

1. Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel
Code: Section IX.

2. ASME Compliance: Comply with ASME B31.1, "Power Piping” OR ASME B31.9, "Building
Services Piping," as directed, for materials, products, and installation.

3. ASME Compliance: Safety valves and pressure vessels shall bear appropriate ASME labels.

Project Conditions

1. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless
permitted under the following conditions and then only after arranging to provide temporary utility
services according to requirements indicated:

a. Notify the Owner no fewer than two days in advance of proposed utility interruptions.
b. Do not proceed with utility interruptions without written permission.
PRODUCTS

Piping Materials

1. Refer to Article 1.3 "Piping Application" for applications of pipes, tubes, fittings, and joining
methods.

2. Refer to Division 02 Section "Piped Ultilities -basic Materials And Methods" for commonly used
joining materials.

Steel Pipes And Fittings

1. Steel Pipe: ASTM A 53/A 53M, Type E, Grade A, Standard Weight; with plain ends.

2. Nipples: ASTM A 733, Standard Weight, seamless, carbon-steel pipe complying with
ASTM A 53/A 53M.

Steam Distribution
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3. Malleable-Iron, Threaded Fittings: ASME B16.3, Classes 150 and 300, with threads according to
ASME B1.20.1.

4, Cast-Iron, Threaded Fittings: ASME B16.4, Classes 125 and 250, standard pattern, with threads
according to ASME B1.20.1.

5. Steel Welding Fittings: ASME B16.9 and ASTM A 234/A 234M, seamless or welded.

C. Conduit Piping
1. Description: Factory-fabricated and -assembled, airtight and watertight, drainable, pressure-
tested piping with conduit, inner pipe supports, and insulated carrier piping. Fabricate so
insulation can be dried in place by forcing dry air through conduit.
2. Carrier Pipe: Steel pipe complying with ASTM A 53/A 53M, Type E, Grade A with beveled OR
socket, as directed, ends for welded joints.
3. Carrier Pipe Insulation:
a. Mineral-Wool Pipe Insulation: ASTM C 547, Type |, molded.
1) Apparent Thermal Conductivity (k-Value): 0.31 at 200 deg F (0.044 at 93 deg C)
mean temperature.
2) Density: Maximum 10 Ib/cu. ft. (160 kg/cu. m) average.
3) Compressive Strength: 10 psig (69 kPa) minimum at 5 percent deformation.
4) Bands: ASTM A 666, Type 304, stainless steel, 3/4 inch (19 mm) wide, 0.020 inch
(0.5 mm) thick.
b. Calcium Silicate Pipe Insulation: ASTM C 533, Typel; preformed, incombustible,
inorganic, with non-asbestos fibrous reinforcement.
1) Thermal Conductivity (k-Value): 0.60 at 500 deg F (0.087 at 260 deg C).
2) Dry Density: 15 Ib/cu. ft. (240 kg/cu. m) maximum.
3) Compressive Strength: 60 psig (414 kPa) minimum at 5 percent deformation.
4) Bands: ASTM A 666, Type 304, stainless steel, 3/4 inch (19 mm) wide, 0.020 inch
(0.5 mm) thick.
C. Polyisocyanurate Foam Pipe Insulation: ASTM C 591, preformed, rigid, cellular.
1) Thermal Conductivity (k-Value): 0.14 at 75 deg F (0.020 at 24 deg C).
2) Service Temperature: Minus 250 to plus 400 deg F (Minus 156 to plus 204 deg C).
3) Moisture Absorption: ASTM D 2842, maximum 0.054 percent by volume.
4) Minimum 90 percent closed cell.
5) Dry Density: 2 Ib/cu. ft. (32 kg/cu. m) maximum.
6) Compressive Strength: 35 psig (242 kPa) minimum at 5 percent deformation.
7) Water-Vapor Transmission: 1.26 perm inches (1.83 ng/Pa x s x m) according to
ASTM E 96.
d. Polyurethane Foam Pipe Insulation: ASTM C 591, preformed, rigid, cellular.
1) Thermal Conductivity (k-Value): 0.13 at 75 deg F (0.019 at 24 deg C).
2) Service Temperature: Minus 250 to plus 200 deg F (Minus 156 to plus 93 deg C).
3) Moisture Absorption: ASTM D 2842, maximum 0.054 percent by volume.
4) Minimum 90 percent closed cell.
5) Dry Density: 2 Ib/cu. ft. (32 kg/cu. m) maximum.
6) Compressive Strength: 35 psig (242 kPa) minimum at 5 percent deformation.
7) Water-Vapor Transmission: 1.26 perm inches (1.83 ng/Pa x s x m) according to

ASTM E 96.
4. Minimum Clearance:
a. Between Carrier Pipe Insulation and Conduit: 1 inch (25 mm).
b. Between Insulation of Multiple Carrier Pipes: 3/16 inch (4.75 mm).
C. Between Bottom of Carrier Pipe Insulation and Conduit: 1 inch (25 mm).
d. Between Bottom of Bare, Carrier Pipe and Casing: 1-3/8 inches (35 mm).
5. Conduit: Spiral wound, steel. Finish conduit with 2 coats of fusion-bonded epoxy, minimum 20

mils (0.50 mm) thick. Cover with polyurethane foam insulation with a high-density polyethylene
jacket; thickness indicated in Part 1.3 "Piping Application" Article, as directed.

6. Conduit: Spiral wound, bare steel. Cover with polyurethane foam insulation with a high-density
polyethylene jacket; thickness indicated in Part 1.3 "Piping Application" Article.

Steam Distribution May 2010
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10.

11.

Carrier Piping Supports within Conduit: Corrugated galvanized steel with a maximum spacing of

10 feet (3 m).

Fittings: Factory-fabricated and -insulated elbows and tees. Elbows may be bent pipe equal to

carrier pipe. Tees shall be factory fabricated and insulated, and shall be compatible with the

carrier pipe.

Expansion Offsets and Loops: Size casing to contain piping expansion.

Conduit accessories include the following:

a. Water Shed: Terminal end protector for carrier pipes entering building through floor, 3
inches (75 mm) deep and 2 inches (50 mm) larger than casing; terminate casing 20 inches
(500 mm) above the floor level.

b. Guides and Anchors: Steel plate welded to carrier pipes and to casing, complete with vent
and drainage openings inside casing.

C. End Seals: Steel plate welded to carrier pipes and to casing, complete with drain and vent
openings on vertical centerline.

d. Gland Seals: Packed stuffing box and gland follower mounted on steel plate, welded to

end of casing, permitting axial movement of carrier piping, with drain and vent connections
on vertical centerline.
e. Joint Kit: Half-shell, pourable or split insulation and shrink-wrap sleeve.
Source Quality Control: Factory test the conduit to 15 psig (105 kPa) for a minimum of 2 minutes
with no change in pressure. Factory test the carrier pipe to 150 percent of the operating pressure
of system. Furnish test certificates.

D. Cased Piping

1.
2.

3.

Description: Factory-fabricated piping with carrier pipe, insulation, and casing.
Carrier Pipe: Steel pipe complying with ASTM A 53/A 53M, Type E, Grade A with beveled OR
socket, as directed, ends for welded joints.
Carrier Pipe Insulation:
a. Polyurethane Foam Pipe Insulation: ASTM C 591, preformed, rigid, cellular.
1) Thermal Conductivity (k-Value): 0.13 at 75 deg F (0.019 at 24 deg C).
2) Service Temperature: Minus 250 to plus 200 deg F (Minus 156 to plus 93 deg C).
3) Moisture Absorption: ASTM D 2842, maximum 0.054 percent by volume.
4) Minimum 90 percent closed cell.
5) Dry Density: 2 Ib/cu. ft. (32 kg/cu. m) maximum.
6) Compressive Strength: 35 psig (242 kPa) minimum at 5 percent deformation.
7 Water-Vapor Transmission: 1.26 perm inches (1.83 ng/Pa x s x m) according to
ASTM E 96.
Casing: High-density polyethylene OR Filament-wound, fiberglass-reinforced polyester resin OR
PVC, as directed.
Casing accessories include the following:
a. Joint Kit: Half-shell, pourable or split insulation, casing sleeve, and shrink-wrap sleeve.
b. Expansion Blanket: Elastomeric foam, formed to fit over piping.
C. End Seals: Shrink wrap the casing material to seal watertight around casing and carrier
pipe.
Source Quality Control: Factory test the carrier pipe to 150 percent of the operating pressure of
system. Furnish test certificates.

E. Loose-Fill Insulation

1.

May 2010

Granular, Loose-Fill Insulation: Inorganic, nontoxic, nonflammable, sodium potassium aluminum

silicate with calcium carbonate filler. Include chemical treatment that renders insulation

hydrophobic.

a. Thermal Conductivity (k-Value): 0.60 at 175 deg F (0.087 at 79 deg C) and 0.65 at 300
deg F (0.094 at 149 deg C).

b. Application Temperature Range: 35 to 800 deg F (2 to 426 deg C).

C. Dry Density: 40 to 42 Ib/cu. ft. (640 to 672 kg/cu. m).

d. Strength: 12,000 Ib/sg. ft. (58 600 kg/sq. m).

Steam Distribution
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2. Powder, Loose-Fill Insulation: Inert, nontoxic, nonflammable, calcium carbonate particles.

Include chemical treatment that renders insulation hydrophobic.

a. Thermal Conductivity (k-Value): ASTM C 177, 0.58 at 100 deg F (0.084 at 37 deg C) and
0.68 at 300 deg F (0.098 at 149 deg C).

b. Application Temperature Range: Minus 273 to plus 480 deg F (Minus 169 to plus 250
deg C).

C. Dry Density: Approximately 60 Ib/cu. ft. (960 kg/cu. m).

d. Strength: 12,000 Ib/sg. ft. (58 600 kg/sq. m).

1.3 EXECUTION
A. Earthwork: Refer to Division 02 Section "Earthwork” for excavating, trenching, and backfilling.

B. Piping Application

1. Steam Piping: Schedule 40 OR Schedule 80, as directed, steel pipe with cast-iron, threaded
fittings and threaded OR steel fittings and welded OR ductile-iron, grooved-end fittings and
mechanical, as directed, joints; granular OR powder, as directed, loose-fill insulation.

2. Steam Piping: Conduit piping with mineral-wool OR calcium silicate OR polyisocyanurate OR
polyurethane, as directed, carrier-pipe insulation and with coated, unless directed otherwise to
be coated and insulated, conduit.

a. Insulation Thickness: 1 inch (25 mm) OR 2 inches (50 mm), as directed.

3. Condensate Piping: Schedule 40 OR Schedule 80, as directed, steel pipe with cast-iron,
threaded fittings and threaded OR steel welding fittings and welded OR ductile-iron, grooved-end
fittings and mechanical, as directed, joints; granular OR powder, as directed, loose-fill
insulation.

4. Condensate Piping: Conduit piping with mineral-wool OR calcium silicate OR polyisocyanurate
OR polyurethane, as directed, carrier-pipe insulation and with coated OR coated and insulated,
as directed, conduit.

a. Insulation Thickness: 1 inch (25 mm) OR 2 inches (50 mm), as directed.

5. Condensate Piping: Cased piping with polyurethane carrier-pipe insulation.

C. Piping Installation
1. General Locations and Arrangements: Drawings indicate general location and arrangement of
piping. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations. Install piping as indicated, unless
deviations to layout are approved.
2. Remove any standing water in the bottom of trench.
Bed the pipe on a minimum 6-inch (150-mm) layer of granular fill material with a minimum 6-inch
(150-mm) clearance between the pipes.
Do not insulate piping or backfill piping trench until field quality-control testing has been
completed and results approved.
Install piping at uniform grade of 0.2 percent downward in direction of flow or as indicated.
Install condensate piping at uniform grade of 0.4 percent downward in direction of flow.
Install components with pressure rating equal to or greater than system operating pressure.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
0. Refer to Division 15 Section "Common Work Results For Hvac" for sleeves and mechanical
sleeve seals through exterior building walls.
11.  Secure anchors with concrete thrust blocks. Concrete is specified in Division 03 Section "Cast-in-
place Concrete".
12. Connect to steam and condensate piping where it passes through the building wall. Steam and
condensate piping inside the building is specified in Division 15 Section "Steam And Condensate
Piping".

e
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D. Loose-Fill Insulation Installation

1. Do not disturb the bottom of trench, or compact and stabilize it to ensure proper support.

2. Remove any standing water in the bottom of trench.

3. Form insulation trench by excavation or by installing drywall side forms to establish the required
height and width of the insulation.

4. Support piping with proper pitch, separation, and clearance to backfill or side forms using
temporary supporting devices that can be removed after back filling with insulation.

5. Place insulation and backfill after field quality-control testing has been completed and results
approved.

6. Apply bitumastic coating to carbon-steel anchors and guides. Pour concrete thrust blocks and
anchors. Refer to Division 03 Section "Cast-in-place Concrete" for concrete and reinforcement.

7. Wrap piping at expansion loops and offsets with mineral-wool insulation of thickness appropriate
for calculated expansion amount.

8. Pour loose-fill insulation to required dimension agitating insulation to eliminate voids around
piping.

9. Remove temporary hangers and supports.

10. Cover loose-fill insulation with polyethylene sheet a minimum of 4 mils (0.10 mm) thick, and
empty loose-fill insulation bags on top.

11. Manually backfill 6 inches (150 mm) of clean backfill. If mechanical compaction is required
manually backfill to 12 inches (300 mm) before using mechanical-compaction equipment.

E. Joint Construction

1. Refer to Division 02 Section "Piped Utilities -basic Materials And Methods" for basic piping joint
construction.

2. Keyed-Coupling Joints: Cut- or roll-groove pipes. Assemble joints with keyed couplings, gaskets,
lubricant, and bolts.

3. Conduit and Cased Piping Joints: Assemble sections and finish joints with pourable or split
insulation, exterior jacket sleeve, and apply shrink-wrap seals as required by manufacturer's
written installation instructions.

F. Identification: Install continuous plastic underground warning tapes during back filling of trenches for

underground steam and condensate distribution piping. Locate 6 to 8 inches (150 to 200 mm) below
finished grade, directly over piping. Refer to Division 02 Section "Earthwork" for warning-tape materials
and devices and their installation.

G. Field Quality Control

1.

May 2010

Prepare steam and condensate piping for testing according to ASME B31.1 and ASME B31.9 and
as follows:

a. Leave joints, including welds, uninsulated and exposed for examination during test.

b. Isolate equipment. Do not subject equipment to test pressure.

C. Install relief valve set at pressure no more than one-third higher than test pressure.

d Fill system with temperature water. Where there is risk of freezing, air or a safe,

compatible liquid may be used.

e. Use vents installed at high points to release trapped air while filling system. Use drip legs
installed at low points for complete removal of liquid.

Test steam and condensate piping as follows:

a. Subject steam and condensate piping to hydrostatic test pressure that is not less than 1.5
times the design pressure.
b. After hydrostatic test pressure has been applied for 10 minutes, examine joints for leakage.

Remake leaking joints using new materials and repeat hydrostatic test until no leaks exist.
Test conduit as follows:
a. Seal vents and drains and subject conduit to 15 psig (105 kPa) for 4 hours with no loss of
pressure. Repair leaks and retest as required.
Prepare a written report of testing.

Steam Distribution
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END OF SECTION 02456b
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SECTION 02459 - GROUND-LOOP HEAT-PUMP PIPING

11

1.2

May 2010

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for ground-loop, heat-pump
piping. Products shall be as follows or as directed by the Owner. Installation procedures shall be
in accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary
1. This Section includes piping for horizontal or vertical, direct-buried, ground-loop, heat-pump
systems that operate between 23 and 104 deg F (minus 5 and plus 40 deg C).

Performance Requirements

1. Components and installation shall be capable of withstanding the following minimum working
pressure, unless otherwise indicated:
a. Ground-Loop, Heat-Pump Piping: 160 psig (1100 kPa) OR 200 psig (1380 kPa), as

directed
Submittals
1. Product Data: For the following:
a. Pipe and fittings.
b. Joining method and equipment.
C. Propylene glycol solution.
2. Field quality-control test reports.
PRODUCTS

Pipes And Fittings
1. PE Pipe: ASTM D 2239, SIDR Numbers 5.3, 7, 9, or 11.5; with PE compound number required to
achieve required system working pressure.
a. Molded PE Fittings: ASTM D 2683 or ASTM D 3261, PE resin, socket- or butt-fusion type,
made to match PE pipe dimensions and class.
2. U-Bend Assembly: Factory fabricated with embossed depth stamp every 24 inches (600 mm) OR
36 inches (900 mm), as directed from U-bend.

Borehole Backfill

1. Surface Seal: Bentonite OR Cement, as directed, with thermal conductivity greater than 1.2
Btu/h x sq. ft. x deg F (0.7 W/sg. m x K).

2. Backfill below Surface Seal: Natural or manufactured sand specified in Division 02 Section
"Earthwork".

Antifreeze Solution

1. Propylene Glycol:  Minimum 99 percent propylene glycol with corrosion inhibitors and
environmental stabilizer additives to be mixed with water to protect the piping circuit and
connected equipment from physical damage from freezing or corrosion.

2. Quantity: Sufficient solution for initial system startup and for preventive maintenance for one year
from date of Substantial Completion.
3. Dilution Water: Chloride content shall be less than 25 ppm, sulfate less than 25 ppm, and

hardness less than 100 ppm.

Ground-Loop Heat-Pump Piping

Department of Design and Construction 02459 - 1



02 - Site Work '.] .] JJ
NEW YORK CITY DEFARTMENT OF
DESIGMN + CONSTRUCTION

1.3 EXECUTION
A. Earthwork
1. Excavating, trenching, warning tape, and backfilling are specified in Division 02 Section
"Earthwork".
B. Horizontal Piping Installation
1. Separate trenches by 10 feet (3 m) minimum, unless otherwise indicated. Remove rocks in
trenches that could contact pipe.
2. Backfill to 24 inches (600 mm) above pipe with mud developed from excavated rock-free soil or

with sand, pea gravel, or fly ash. Backfill from slurry level to grade with excavated soil,
compacting as specified for pipe burial in Division 02 Section "Earthwork".

3. Extend pipe from trench onto the bottom of the body of water at an elevation that is at least 12
inches (300 mm) below frost line. Seal membrane or impervious liner under the body of water
after installing piping.

4, Install PE piping in trenches according to ASTM D 2774 or ASTM F 645.

a. Clean PE pipe and fittings and make heat-fusion joints according to ASTM D 2657.
Minimize number of joints.

Purge, flush, and pressure test piping before backfilling trenches.

Install continuous detectable warning tape for underground piping. Locate tape a minimum of 24

inches (600 mm) below finished grade, directly over piping. Underground warning tapes are

specified in Division 02 Section "Earthwork".

7. Common piping installation requirements are specified in Division 15 Section "Common Work
Results For Hvac".

ou

C. Vertical Piping Installation

1. Install PE piping in boreholes according to ASTM D 2774 or ASTM F 645.

a. Clean PE pipe and fittings and make heat-fusion joints according to ASTM D 2657.
Minimize number of joints.

2. Purge, flush, and pressure test piping before backfilling boreholes.

3. After installation of loop pipe in borehole, fill piping loop with water or antifreeze solution, and
pump backfill into borehole to discharge at base of borehole.

4. Fill borehole with backfill to a point at least 60 inches (1524 mm) below grade and backfill
remainder with surface seal material.

5. Extend piping and connect to water-source, ground-loop, heat-pump piping systems at outside
face of building wall in locations and pipe sizes indicated.
a. Terminate water-service piping at building wall until building water-source, ground-loop,

heat-pump piping systems are installed. Terminate piping with caps. Make connections to
building water-source, ground-loop, heat-pump piping systems when those systems are
installed.

6. Wall sleeves are specified in Division 15 Section "Common Work Results For Hvac".
7. Mechanical sleeve seals are specified in Division 15 Section "Common Work Results For
Plumbing".
D. Antifreeze Solution Fill
1. Fill system with required quantity of propylene glycol and water to provide minus 10 deg F (minus
23 deg C) freezing temperature.
2. Test the dilute solution using gas chromatography to verity concentration of propylene glycol, and

forward report to the Owner.

E. Connections
1. Drawings indicate general arrangement of piping, fittings, and specialties.

F. Field Quality Control

Ground-Loop Heat-Pump Piping May 2010
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1. Piping Tests: Fill piping 24 hours before testing and apply test pressure to stabilize piping. Use
potable water only.

2. Hydrostatic Tests: Test at not less than 1-1/2 times the pipe working-pressure rating allowing for
static pressure of borehole depth.

a. Increase pressure in 50-psig (345-kPa) increments and inspect each joint between
increments. Hold at test pressure for 30 minutes. Slowly increase to next test pressure
increment and hold for 30 minutes. After testing at maximum test pressure, reduce
pressure to 30 psig (207 kPa). Hold for 90 minutes, and measure pressure at 30-minute
intervals. Repair leaks and retest until no leaks exist.

3. Prepare reports of testing activity.

END OF SECTION 02459
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Task Specification Specification Description

02459 02242 Piped Utilities Basic Materials And Methods
02459 02455a Water Distribution

02459 02213 Subdrainage

02459 02452 Storm Drainage

02460 02455b Sanitary Sewerage

02462 01352 No Specification Required

02462 02242 Piped Utilities Basic Materials And Methods
02462 02455b Sanitary Sewerage

02462 02452 Storm Drainage

02463 02455b Sanitary Sewerage
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SECTION 02464 - SAND DRAINS

11 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of sand drains. Products shall match
existing materials and/or shall be as follows or as directed by the Owner. Installation procedures
shall be in accordance with the product manufacturer's recommendations. Demolition and
removal of materials shall be as required to support the work.

B. Submittals
1. Product Data: For each type of product indicated.

1.2 PRODUCTS
A. Galvanized Perforated Corrugated Metal Pipe: AASHTO M36.
B. Perforated Polyvinyl Chloride (PVC) Plastic Pipe: ASTM D 1784.

C. Aggregate shall be sand, gravel, crushed rock, or chat that is clean, sound, and of a good quality.
Gradation shall conform to the following table:
Retained on the 1-inch sieve 0%
Retained on the 3/8-inch sieve 0-15%
Retained on the No. 8 sieve 40-60%
Retained on the No. 30 sieve 70-95%
Retained on the No. 100 sieve 98-100%

1.3 EXECUTION
A. Pipe Bedding: Aggregate shall be placed in uniform layers on level excavation.
B. Perforated Pipe shall be installed with securely aligned joints to lines and grades, which will allow proper
drainage.

C. Perforated Pipe shall be embedded with a minimum coverage of two feet of aggregate or as directed.

END OF SECTION 02464
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SECTION 02464a - MONITORING WELLS

11

GENERAL

Description Of Work

1.

This specification covers the furnishing and installation of materials for monitoring wells including
drilling, casing, well screen, gravel packing, grouting, development, monitoring device, and
incidental related work complete and ready for operation. Products shall be as follows or as
directed by the Owner. Installation procedures shall be in accordance with the product
manufacturer's recommendations. Demolition and removal of materials shall be as required to
support the work.

General Requirements

1. Each system, including equipment, materials, installation, and performance, shall be in
accordance with local, State, and Federal regulations, ASTM D 5092, and EPA 600-4-89-034
except as modified herein. Consider the advisory or recommended provisions to be mandatory,
as though the word "shall' has been substituted for the word "should" wherever it appears.
Reference to the "Project Representative” and the "Owner" shall be interpreted to mean the
Owner. Additional requirements are included under Division 01 Section "Temporary Facilities
And Controls". Mark and secure monitoring wells to avoid unauthorized access and tampering.

Submittals:

1. Shop Drawings: Well construction.

2. Product Data
a. Well casing
b. Well screen
C. Filter pack
d. Neat cement grout
e. Bentonite seal

3. Certificates
a Well Drilling/Development Material Handling Plan
b Health and Safety Plan
C. Field Sampling and Laboratory Testing Plan
d. Treatment facility permit
e Installation Survey Report
f. Well Development Report
g. Borehole Analysis Report

4, Closeout Submittals
a Well Construction Permit
b Shipment manifests
c Delivery certificates
d Treatment and disposal certificates

Delivery, Storage, And Handling

1.

Deliver materials in an undamaged condition. Unload and store with minimal handling. Store
materials in on-site enclosures or under protective coverings. Store plastic piping and jointing
materials, and rubber gaskets under cover, out of direct sunlight. Store materials off the ground.
Keep insides of pipes and fittings free of dirt and debris. Replace defective or damaged materials
with new materials.

Quality Assurance

1.

May 2010

Required Drawings: Submit well construction drawings showing components and details of well
casing, well screen, filter pack, annular seal, and associated items. Drawings shall be prepared
by a State certified professional geologist or hydrogeologist, or by a State registered professional
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1.2

10.

civil engineer, hereafter referred to as the Contractor's Professional Consultant (CPC). Drawings
shall be sealed.

Well Drilling/Development Material Handling Plan: A material handling plan shall be furnished by
the Contractor 15 days prior to initiation of the work that describes phases of dealing with the
potentially contaminated soil and groundwater, including the following: a schedule to be
employed in the well drilling and development stages, a sequence of operations, the method of
drilling and development, material hauling, proposed equipment, handling of the contaminated
materials, soil and water testing requirements, and safety precautions and requirements.

Health and Safety Plan (HASP): Describe safety precautions for each phase of the project as
specifically related to handling of soil and water removed during well drilling and development
operations. ldentify appropriate requirements of 29 CFR 1910 and COE EM-385-1-1. Identify
safety equipment and procedures to be available and used during the project. Furnish the name
and qualifications based on education, training, and work experience of the proposed Health and
Safety Officer (HASO) and the members of the drill crew. The CPC may perform the
responsibilities of the HASO if properly qualified.

Field Sampling and Laboratory Testing Plan: Describe field sampling methods and quality control
procedures. Identify laboratory and laboratory methods to be used for contamination testing.
Sample reports shall show sample identification for location, date, time, sample method,
contamination level, name of individual sampler, identification of laboratory, and quality control
procedures.

Treatment Facility Permit: Verification that the proposed treatment facility is permitted to accept
the contaminated materials specified, prior to the start of excavation.

Well Development Report: Provide report, containing the following data for each well: project
name and location, well designation, date and time of well installation, date and time of well
development, static water level from top of well casing before development and 24 hours after
development, field measurements of pH, temperature, and specific conductivity, depth of well
from top of casing to bottom of well, screen length, description of development methodology
size/capacity of pump or bailer, pumping rate, and recharge rate.

Well Construction Permit: Submit a completed permit application and a proposed method of
construction to the appropriate state agency prior to construction of the well. Construction of the
wells will not be allowed until an approved Well Construction Permit has been submitted to the
Owner.

Shipment Manifests: Copies of manifests and other documentation required for shipment of
waste materials within 24 hours after removal of waste from the site. Shipment manifests shall be
signed by the Owner.

Delivery Certificates: Verification that the wastes were actually delivered to the approved
treatment facility, within 7 days of shipment.

Treatment and Disposal Certificates: Verification that the wastes were successfully treated and
remediated to the levels specified herein.

PRODUCTS

Well Casing

1.

Stainless Steel Piping: ASTM A 312/A 312M, Type 304, Schedule 40S, with flush threaded joint
end fittings. Threaded joints shall be wrapped with fluoropolymer tape, and provided with nitrile
O-ring gaskets.

PVC Piping: ASTM F 480, Type 1, Grade 1, PVC 12454, NSF wc or NSF pw, Schedule 40 OR
80, as directed, with flush threaded joint fittings. Threaded joints shall be wrapped with
fluoropolymer tape, and provided with nitrile O-ring gaskets.

Well Screen: Well screens shall be located as directed. The length of each screen shall be as directed.
Slot size shall be as required to meet project requirements. Slotted openings shall be distributed
uniformly around the circumference of the screen. Open area shall approach the formation's natural

porosity.
Monitoring Wells May 2010
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1. Stainless Steel Screens: ASTM A 312/A 312M, Type 304, Schedule 40S, continuous slot
construction, wire wound, with flush threaded joint ends.

2. PVC Screens: ASTM D 1785, PVC 1120, NSF wc or NSF pw, Schedule 40 OR 80, as directed,
screen, Schedule 80, machine-slotted construction, flush threaded joint ends. Slots shall be even
in width, length, and separation.

C. Primary Filter Pack: Provide clean, durable, well-rounded, and washed quartz or granite, with less than
5 percent non-siliceous material. The filter pack shall not contain organic matter or friable materials.
The filter pack shall allow free flow of water in the well, and shall prevent the infiltration of aquifer
materials. Filter pack shall have a 30 percent finer than (d-30) grain size size as required to meet
project requirements, and a uniformity coefficient less than 2.5, in accordance with ASTM C 117 and
ASTM C 136.

D. Secondary Filter Pack: Gradation in accordance with ASTM D 5092. Provide clean, durable, well-
rounded, and washed quartz or granite. Pack shall not contain organic matter or friable materials.

E. Annular Sealants
1. Bentonite Seal: Provide powdered, granular, pelletized, or chipped sodium OR calcium, as

directed, montmorillonite in sealed containers from a commercial source, free of impurities.
Diameter of pellets shall be less than one fifth the diameter of the borehole annular space to
prevent bridging. Bentonite base grout shall be in accordance with ASTM D 5092.

2. Neat Cement Grout: Provide neat cement grout in accordance with ASTM D 5092. Cement shall
be in accordance with ASTM C 150. Quick setting admixtures shall not be allowed. Drilling mud
or cuttings shall not be used as a sealing material.

F. Bottom Plugs: Provide flush threaded solid plug at the bottom of the well. Plug shall be the same
material as the well casing OR screen to which it is attached, as directed. Joints shall be wrapped with
fluoropolymer tape and provided with nitrile O-ring gaskets.

G. Locking Well Cap: Provide flush threaded, weatherproof, and non-removable locking well cap on the
top of the well. Well cap shall be of the same material as the well casing to which it is attached. Well
cap shall accommodate padlock. Provide a long shackled padlock in accordance with ASTM F 883.
Provide two keys for the padlock, and turn them over to the Owner. Locks at the well site shall be keyed
alike.

H. Well Head Completions: Clearly mark and secure the well to avoid unauthorized access and tampering.
Cast the words "MONITORING WELL" on the well head cover. Provide a sign reading, "WELL IS FOR
MONITORING AND IS NOT SAFE FOR DRINKING." Provide stamped metal identification tag as
follows:

DO NOT DISTURB

ID #: Date:
Installed By:

Total Depth:

Screened Interval:

TOC Elevation:

Other:

For Information, Call:

1. Aboveground Completions: Provide protective outer casing around the well casing extending
above grade. The diameter of the protective outer casing shall be a minimum of 4 in. (100 mm)
larger than the well casing diameter. The top of the protective outer casing shall extend a
minimum of 6 in. (150 mm) above the top of the well casing cap. The protective outer casing
shall be set in cement grout and the bottom of the protective well casing shall extend below the
depth of the frost line OR to the depth indicated, as directed. A 1/4 in. (6 mm) diameter weep
hole shall be drilled in the protective outer casing 3 in. (75 mm) above the ground surface. The
annular space between the protective outer casing and the well casing shall be filled with pea
gravel or coarse sand to just below the level of the cap on the well casing. The locking well cap
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shall be provided on top of the protective outer casing. Provide 6 in. (150 mm) diameter steel

pipe bollards, filled with concrete as indicated to protect the exposed well head.

a. Protective Outer Casing and Bollards: ASTM A 53, Type E or S, Grade B.

b. Well Casing Cap: Provide cap on top of the protective outer casing. Cap shall be flush
threaded and of the same material as the protective outer casing. Threaded joints shall be
wrapped with fluoropolymer tape and provided with nitrile O-ring gaskets.

2. At-Grade Completions: Provide cast iron OR aluminum, as directed, vault box, 30 by 30 in. (750
by 750 mm) OR 12 in. (300 mm) diameter, as directed, with watertight frame and cover. Vault
shall support H-20 loading for traffic areas OR a 100,000 Ib. (45,360 kg) loading for airfield
locations, as directed. The frame shall be 6 in. (150 mm) deep, and shall be set in a concrete
collar a minimum of 8 in. (200 mm) thick, and extending 4 in. (100 mm) beyond the edge of the
frame in all directions. Frame and concrete collar shall be set flush with the level of the existing
pavement OR set 3 in. (75 mm) above the existing grade, as directed. Locking well cap shall be
provided on top of the well casing, which will terminate inside the vault as indicated.

Polyethylene Sheeting: ASTM D 4397.

EXECUTION

General: Notify the Owner at least 15 days prior to commencement of work. Locations of wells shall be
as indicated. Drilling, installation, and development of the monitoring wells shall be supervised,
directed, and monitored by the CPC. Drilling, sampling, and well development equipment introduced to
the well shall be decontaminated before and after each use in accordance with ASTM D 5088.

Drilling: Borehole shall be advanced using conventional 10 in. (250 mm) hollow-stem auger OR solid
auger OR rotary wash, as directed, drilling methods. If it is the opinion of the CPC that an alternate
drilling method is required, justification for a boring method change shall be submitted to the Owner, and
approval for the change granted prior to drilling. Drill crew shall be experienced and trained in drilling
and safety requirements for contaminated sites.

1. Sampling: Obtain samples in accordance with ASTM D 1586 or ASTM D 1587. Perform standard
penetration tests at the following depths 0.0 to 1.5 ft (0 to 450 mm); 1.5 to 3.0 ft (450 to 900 mm);
3.0 to 4.5 ft (900 to 1350 mm); and 5 ft (1500 mm) centers or at changes in soil formation
thereafter. Each soil sample shall be screened in the field with an organic vapor analyzer/flame
ionization device (OVA/FID) capable of detecting vapors to a minimum of one ppm. Log boring in
accordance with ASTM D 2487 and ASTM D 2488. Groundwater elevation shall be indicated.

2. Analysis: The CPC shall review the log data from each borehole and compare the data with the
well design requirements. The CPC shall verify the adequacy of the well design, or shall offer a
proposed modification to the design based on the geologic and hydrogeologic data obtained from
the borehole. This review and analysis shall be conducted for each borehole OR for one
borehole considered representative of the entire project, as directed. The CPC shall submit the
borehole boring logs, the analysis of the well design, and any proposed design modifications to
the Owner in a Borehole Analysis Report. Any modifications to the well design approved by the
Owner shall be considered a change to the contract documents and shall be negotiated in
accordance with the "CHANGES" clause.

3. Alignment: Verify that the well is straight by lowering a 10 ft (3 m) section of steel pipe 1/4 in. (6
mm) smaller in diameter than the inside diameter of the casing in to the well. For wells deeper
than 200 ft (60 m), Contractor shall verify that the well is plumb.

Soil Removed From The Borehole

1. Temporary Containment of Soil Removed from the Borehole: Soil removed from the borehole
shall be placed in a temporary containment area. Provide a temporary containment area near the
well site. Cover containment area with 10 mil (0.25 mm) reinforced polyethylene sheeting. Place
soil removed from the borehole[s] on the impervious barrier and cover with 6 mil (0.15 mm)
reinforced polyethylene sheeting. Provide a straw bale berm around the outer limits of the
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containment area and cover with polyethylene sheets. Secure edges of sheets with weights to

keep the polyethylene sheeting in place. Water runoff shall be diverted from the stockpiled

material. As an option, soil may be stockpiled in trucks suitable for transporting contaminated

soils as specified herein.

Testing Requirements for Stockpiled Soils

a. Sampling: A minimum of one composite sample shall be developed and analyzed for each
required test for every 100 cu. yds. (76.4 cu. m) or fraction thereof from a composite
stockpile of soil removed from all well sites. To develop a composite sample of the size
necessary to run the required tests, the Contractor shall take several samples from
different areas along the surface and in the center of the stockpile. These samples shall
be combined and thoroughly mixed to develop the composite sample.

b. Testing

1) The soil shall contain no free liquid as demonstrated by EPA SW-846, Method 9095,
paint filter liquids test.

2) The sum of benzene, toluene, ethyl benzene, and xylene (BTEX) concentrations
shall be determined by using EPA SW-846, Method 5030/8020.

3) TPH (total petroleum hydrocarbons) concentrations shall be determined by using
EPA SW-846, Method 8015, which has been modified for use with soil.

4) Material shall be tested for TOX (total organic halogens) in accordance with EPA
SW-846, Method 9020.

5) Material shall be analyzed for full TCLP in accordance with EPA SW-846, Method
1311 and for ignitability, corrosivity, and reactivity.

6) Material shall be tested for polychlorinated biphenyls (PCB's) in accordance with
EPA SW-846, Method 8080.

7 Moisture content of the sample shall be determined in accordance with EPA Method
160.3.

C. Disposal of Stockpiled Soils

1) Soils exhibiting TPH less than 100 ppm, BTEX less than 10 ppm, TOX less than 100
ppm, passing TCLP tests, and testing negative for PCB's shall be considered clean
as shall be disposed of on-site, as directed by the Owner.

2) Soils failing the TCLP test or exhibiting TOX greater than 100 ppm shall be
managed in accordance with applicable State and local regulations. Payment for
disposal of materials failing the TCLP metals test or TOX test shall be made in
accordance with the "CHANGES" clause of the General Conditions.

3) If the concentration of total BTEX is greater than 10 ppm or TPH greater than 100
ppm, the soil shall be treated and disposed of at a permitted soil recycling facility.

Well Installation: Well installation shall be in accordance with ASTM D 5092 and EPA 600-4-89-034,
and as indicated on the well construction drawings submitted by the CPC and approved by the Owner.
Borehole shall be stable and shall be verified straight before beginning installation.

1.

Casings and Screens: Well casings, screens, plugs, and caps shall be decontaminated prior to
delivery by the manufacturer and shall be certified clean. Materials shall be delivered, stored,
and handled in such manner as to ensure that grease, oil, or other contaminants do not contact
any portion of the well screen and casing assembly prior to installation. If directed by the Owner,
the well screen and casing assembly shall be cleaned with high pressure water prior to
installation. Personnel shall wear clean cotton or surgical gloves while handling the assembly.
Centralizers shall be used to ensure that the well screen and casing assembly is installed
concentrically in the borehole. When the assembly has been installed at the appropriate
elevation, it shall be adequately secured to preclude movement during placement of the filter
packs and annular seals. The top of the well casing shall be capped during filter pack placement.
Primary and Secondary Filter Packs: Primary and secondary filter packs shall be placed as
indicated on the approved well construction drawings to fill the entire annular space between the
screen and casing assembly and the outside wall of the borehole. Place both the primary and
secondary filters with a tremie pipe in accordance with EPA 600-4-89-034 and ASTM D 5092.
Placement of the primary and secondary filters by gravity or free fall methods is not allowed.
Control speed of filter placement to prevent bridging and to allow for settlement. Prior to

Monitoring Wells
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commencement of work, equipment and methods required to place filters shall be approved by
the Owner.

3. Bentonite Seal: Bentonite shall be placed as a slurry through a tremie pipe. Control speed of
bentonite placement to prevent bridging or segregation of slurry. Additional water shall be added
to the annular space as directed by the CPC to ensure complete hydration of the bentonite.
Bentonite shall cure a minimum of 48 hours before the placement of cement grout to ensure
complete hydration and expansion of the bentonite.

4. Neat Cement Grout: Cement grout shall be placed in the annular space above the bentonite seal
as indicated on the well construction drawings. Cement grout shall be placed as a slurry through
a tremie pipe, and injected under pressure to reduce chance of voids. Grout shall be injected in
one continuous operation until full strength grout flows out at the ground surface without evidence
of drilling cuttings or fluid. Cement grout shall cure a minimum of 48 hours before beginning well
development operations.

5. Well Head Completions: Well head completions shall be as indicated and as specified herein.

E. Well Development: Well development shall be in accordance with EPA 600-4-89-034 and ASTM D
5092 except as modified herein. Bailing, surging, and pumping/overpumping/backwashing are
acceptable development methods. Air surging and jetting are prohibited. Method of development shall
be chosen by the CPC and approved by the Owner. Well development shall not begin until the well
installation is complete and accepted by the Owner. Well development operations shall be conducted
continuously until development water flows clear and free of drilling fluids, cuttings, or other materials.
At such time representative water samples shall be tested for pH, temperature, and specific conductivity
in accordance with EPA 600-4-79-20. Samples shall be taken every 3 hours. When stabilized readings
of these parameters, as accepted by the Owner, have been achieved for 12 consecutive hours, well
development operations shall cease.

F. Water From Well Development Operations: Water from the well development operations shall be
containerized in accordance with State and local regulations. One sample shall be taken and analyzed
for each required test for every 1000 gallons (3780 liters) of stored water from well development

operations.
1. Testing
a. The sum of benzene, toluene, ethyl benzene, and xylene (BTEX) concentrations shall be

determined by using EPA SW-846, Method 8020.

b. TPH (total petroleum hydrocarbons) concentrations shall be determined by using EPA SW-
846, Method 8015.

2. Disposal of Containerized Water

a. Water exhibiting TPH less than 0.5 ppm and BTEX less than 1 ppb shall be considered
clean and shall be disposed of on-site as directed by the Owner.

b. If the concentration of total BTEX is greater than 1 ppb or TPH greater than 0.5 ppm, the
water shall be treated and disposed of at a permitted facility.

G. Transportation Of Contaminated Soil And Water: The Contractor shall be solely responsible for
complying with Federal, State, and local requirements for transporting contaminated materials through
the applicable jurisdictions and shall bear responsibility and cost for any noncompliance. In addition to
those requirements, the Contractor shall do the following:

1. Inspect and document vehicles and containers for proper operation and covering.

2. Inspect vehicles and containers for proper markings, manifest documents, and other
requirements for waste shipment.

3. Perform and document decontamination procedures prior to leaving the worksite and again

before leaving the disposal site.

H. Disposal Of Contaminated Soil And Water: Contaminated materials removed from the site shall be
disposed of in a treatment/disposal facility permitted to accept such materials.
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l. Installation Survey: Upon completion of well installation and development and acceptance by the
Owner therefor, the Contractor vertical and horizontal position of each well shall be determined by a
registered land surveyor licensed in the State where the work is located . The survey shall document
the vertical elevations of the top of the casing pipe and the ground surface elevation adjacent to each
well. Survey shall be accurate to the nearest 0.01 ft (3 mm). This data shall be submitted with a well
location map as the Installation Survey Report.

J. Cleanup: Upon completion of the well construction, remove debris and surplus materials from the

jobsite.

END OF SECTION 02464a
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SECTION 02464b - SEPTIC TANK SYSTEMS

11

GENERAL

Description Of Work

1. This specification covers the furnishing and installation of materials for septic tank systems.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the product manufacturer's recommendations. Demolition and removal of
materials shall be as required to support the work.

Summary

1. This Section includes the following:

a. Septic tanks and septic tank filters.

b. Dosing tanks and siphons or effluent pumps.
C. Distribution boxes.

d. Pipe and fittings, including cleanouts.

e. Leaching chambers.

f. Trench or Bed or Mound absorption fields.
g. Seepage pits.

Definitions

1. ABS: Acrylonitrile-butadiene-styrene plastic.

2. FRP: Fiberglass-reinforced plastic.

3. HDPE: High-density-polyethylene plastic.

4. PE: Polyethylene plastic.

5. PVC: Polyvinyl chloride plastic.

Submittals

1. Product Data: For the following:

a. Plastic septic tanks.

b. Septic tank filters.

C. Automatic siphons OR Effluent pumps, as directed.
d. Plastic distribution boxes.

e. Leaching chambers.

f. Pipe and fittings, including cleanouts.

2. Shop Drawings: Include manhole openings, covers, pipe connections, and accessories for the

following precast concrete structures:

a. Septic tanks.

b. Dosing tanks.

C. Distribution boxes.

d. Wiring diagram for power, signal, and control wiring.

3. Coordination Drawings: Show piping, underground structures, and other utilities. Indicate size
and invert elevations of piping and structures.

4, Operation and Maintenance Data: For effluent pumps to include in emergency, operation, and

maintenance manuals.

Quality Assurance

1.

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.

Project Conditions

May 2010
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1. Interruption of Existing Septic Tank System 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 service according to requirements indicated:

a. Notify Owner no fewer than two days in advance of proposed interruption of service.
b. Do not proceed with interruption of service without Owner's written permission.

PRODUCTS

Septic Tanks

1. Precast Concrete Septic Tanks: ASTM C 1227, single-chamber OR two-chamber, as directed,
precast, reinforced-concrete tank with internal baffle, as directed, and covers.

a. Design: For A-8 (H10-44) OR A-12 (HS15-44) OR A-16 (HS20-44), as directed, traffic
loading according to ASTM C 890.

b. Manholes:  20-inch- (508-mm-) OR 22-inch- (559-mm-) OR 24-inch- (610-mm-), as
directed, minimum diameter opening with reinforced-concrete risers to grade and access
lid with steel lift rings. Include manhole in center of each septic tank compartment top.

C. Filter Access: Reinforced-concrete access hole, large enough to remove filter, over filter
position.

d. Inlet and Outlet Access: 12-inch- (300-mm-) minimum diameter, reinforced-concrete
access lids with steel lift rings. Include access centered over inlet and outlet.

e. Resilient Connectors: ASTM C 923 (ASTM C 923M), of size required for piping, fitted into
inlet and outlet openings.

2. Fiberglass Septic Tanks: UL 1316, single-chamber, FRP construction; fabricated for septic tank
application with at least one access riser and manhole.

a. Manholes: 22-inch- (559-mm-) OR 24-inch- (610-mm-), as directed, minimum diameter
opening with FRP access risers to grade and cover.

b. Filter Access: Include access hole, large enough to remove filter, over filter position.

C. Resilient Connectors: ASTM C 923 (ASTM C 923M) or other watertight seal, of size
required for piping, fitted into inlet and outlet openings.

3. Polyethylene Septic Tanks: Single-chamber, molded, HDPE or PE construction; fabricated for
septic tank application, with baffle, as directed, and at least one access riser and manhole.

4. Polyethylene Septic Tanks: Two-chamber, molded, HDPE or PE construction; fabricated for
septic tank application, with access risers and manholes.

a. Manholes: 18-inch- (457-mm-) OR 20-inch- (508-mm-) OR 22-inch- (559-mm-), as
directed, minimum diameter opening with HDPE or PE access risers to grade and cover.

b. Filter Access: Include access hole, large enough to remove filter, over filter position.

C. Resilient Connectors: ASTM C 923 (ASTM C 923M) or other watertight seal, of size
required for piping, fitted into inlet and outlet openings.

Filters

1. Description: Removable, septic-tank-outlet filter that restricts discharge solids to 1/8 inch (3.2
mm).

a. Housing: HDPE or PVC.
b. Outlet Size: NPS 4 (DN 100) OR NPS 6 (DN 150), as directed.
Insulation
1. Description: Rigid, cellular polystyrene intended for use as thermal insulation. Comply with

ASTM C 578, Type IV or XIII.

a. Thickness: 2-1/2 inches (65 mm) minimum.

b. Recycled Content: Not less than 50 percent blend of postconsumer and recovered
polystyrene resins.

Dosing Tanks
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1. Dosing Tanks: Comply with ASTM C 913 for precast, reinforced-concrete tank and cover;

designed for structural loading according to ASTM C 890.

a. Design: For effluent pump, OR automatic siphon, as directed, installation and A-8 (H10-
44) OR A-12 (HS15-44) OR A-16 (HS20-44), as directed, traffic loading according to
ASTM C 890.

b. Manholes: 20-inch- (508-mm-) OR 22-inch- (559-mm-) OR 24-inch- (610-mm-), as
directed, minimum diameter opening with reinforced-concrete risers to grade and access
lid with steel lift rings. Include manhole in center of each septic tank compartment top.

C. Resilient Connectors: ASTM C 923 (ASTM C 923M), of size required for piping, fitted into
inlet and outlet openings.

E. Automatic Siphons
1. Description: Manufactured siphon assembly of molded-HDPE trap, pipe, and bell, with PVC vent
piping and stainless-steel bolts.

F. Effluent Pumps
1. Description: Single-stage, centrifugal, end-suction, submersible, direct-connected effluent pump
complying with UL 778 and with HI 1.1-1.2 and HI 1.3 for submersible sewage pumps.

a. Pumps: Simplex OR Duplex, as directed, arrangement.

1) Casing: Cast iron, with open inlet and legs or base that elevate pump to permit flow
into impeller, and discharge companion flange arranged for vertical discharge.

2) Impeller: ASTM A 48/A 48M, ClassNo.25A or higher cast iron OR
ASTM A 532/A 532M, abrasion-resistant cast iron OR ASTM B 584, cast bronze, as
directed; statically and dynamically balanced, closed or semiopen design,
overhung, single suction, and keyed and secured to shaft.

3) Pump and Motor Shaft: Stainless steel OR Stainless steel or steel OR Steel, as
directed, with factory-sealed, grease-lubricated ball bearings and mechanical seals.

b. General requirements for motors are specified in Division 15 Section "Common Motor
Requirements For Plumbing Equipment".

1) Motors: Hermetically sealed, capacitor-start type; with built-in overload protection;
lifting eye or lug; and three-conductor waterproof power cable of length required,
with grounding plug and cable-sealing assembly for connection at pump.

2) Moisture-Sensing Probe: Internal moisture sensor, moisture alarm, and waterproof
cable of length required, with cable-sealing assembly for connection at pump.

3) Motor Housing Fluid: Air or oil.

4) Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.

5) Controllers, Electrical Devices, and Wiring: Electrical devices and connections are
specified in Division 15.

C. Pump Discharge Piping: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe;
ASME B16.4, Class 125, gray-iron fittings; and threaded joints.

d. Controls For Simplex Pump Units: NEMA 250, Type 4X wall-mounting enclosure with two
mechanical- float OR mercury-float OR micropressure, as directed, switches in
NEMA 250, Type 6 enclosures; mounting rod; and electric cables.

e. Controls For Duplex Pump Units: NEMA 250, Type 4X wall-mounting enclosure with three
mechanical- float OR mercury-float OR micropressure, as directed, switches in
NEMA 250, Type 6 enclosures; mounting rod; and electric cables. Include automatic
alternator to alternate operation of pump units on successive cycles and to operate both
units if one pump cannot handle load.

G. Distribution Boxes
1. Description: Precast concrete, single-chamber box and cover.
a. Design: Made according to ASTM C 913, and for A-8 (H10-44) OR A-12 (HS15-44) OR A-
16 (HS20-44), as directed, traffic loading according to ASTM C 890. Include baffle
opposite inlet.
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2.

b. Manholes:  20-inch- (508-mm-) OR 22-inch- (559-mm-) OR 24-inch- (610-mm-), as
directed, minimum diameter opening with reinforced-concrete risers to grade and cover
with steel lift rings in center of distribution box cover.

C. Pipe Connections: ASTM C 923 (ASTM C 923M) resilient connectors, of size required for
piping, fitted into inlet and outlet openings. Include watertight plugs in outlets not required.

Description: Molded-HDPE or -PE, single-chamber box and cover.

a. Manholes: 18-inch- (457-mm-) OR 20-inch- (508-mm-) OR 22-inch- (559-mm-), as
directed, minimum diameter opening with HDPE or PE access risers to grade and cover.
Access for PE distribution boxes may be a removable plastic cover and is usually small.
OR
Manufacturer's standard cover or other access opening of size that permits access to
distribution-box inlet and outlets.

b. Pipe Connections: With seal that prevents leakage. Include watertight plugs in outlets not
required.

H. Distribution Pipes And Fittiings

1.

2.

Refer to Part 1.3 "Piping Applications" Article for identification of systems where piping materials
specified below are used.

Sewer Pipe and Fittings: ABS, complying with ASTM D 2751, SDR 35, for solvent-cement or
elastomeric gasket joints.

a. Solvent Cement: ASTM D 2235.

b. Gaskets: ASTM F 477, elastomeric seal.

Sewer Pipe and Fittings: PVC, complying with ASTM D 3034, SDR 35, nonperforated, for
solvent-cement or elastomeric gasket joints.

a. Solvent Cement: ASTM D 2564.

b. Gaskets: ASTM F 477, elastomeric seal.

Sewer Pipe and Fittings: Nonreinforced concrete, complying with ASTM C 14 (ASTM C 14M),
Class 2 pipe and matching concrete fittings, for rubber gasket joints.

a. Gaskets: ASTM C 443 (ASTM C 443M), rubber.

Sewer Pipe and Fittings: Vitrified clay, complying with ASTM C 700, Standard Strength, unglazed
pipe and matching clay fittings, for gasket joints.

a. Gaskets: ASTM C 425, rubber sealing element.

l. Leaching Pipes And Fittings

1.

Pipe: PE, complying with ASTM F 810, perforated.

a. Fittings: ASTM D 2729 PVC for loose joints; ASTM D 3034, PVC for gasketed joints; or
ASTM D 2751, ABS for gasketed joints.

Tube and Fittings: PE, complying with ASTM F 405, perforated corrugated tube with solid-wall

fittings.

a. Couplings: PE band, matching tube and fitting dimensions.

Pipe and Fittings: PVC, complying with ASTM D 2729, perforated, for solvent-cement joints.

a. Solvent Cement: ASTM D 2564.

Drainage Tile: Clay drain tile, complying with ASTM C 4, Standard class, drain tile with regular

and smooth ends, for open joints.

J. Nonpressure-Type Pipe Couplings

1. Description:  Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition
coupling, for joining underground nonpressure piping. Include ends of same sizes as piping to be
joined and corrosion-resistant-metal tension band and tightening mechanism on each end.

a. Sleeve Materials:

1) For Concrete Pipes: ASTM C 443 (ASTM C 443M), rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3) For Vitrified-Clay Pipes: ASTM C 425, rubber.

4) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe

materials being joined.
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Cleanouts

1. Cast-lron Cleanouts: ASME A112.36.2M; with round, flanged, cast-iron housing and secured,
scoriated, heavy-duty OR medium-duty, as directed, loading class, cast-iron cover, cast-iron
ferrule, and countersunk brass cleanout plug.

2. PVC Cleanouts: PVC pipe fitting for solvent-cement or elastomeric gasket joint with PE or PVC
threaded cleanout plug.

Leaching Chambers
1. Description: Arched, molded-PE structures with solid top, perforated sides, open ends, and open
bottom.
a. End Pieces: Solid and solid with pipe opening types.
b. Effluent Distribution Piping: PE or PVC pipe, with holes or slots along pipe, attached to
underside of top of chambers.

Trench OR Bed, as directed, Absorption-Field Materials

1. Filtering Material: ASTM D 448, Size No. 24, 3/4 to 2-1/2 inches (19 to 63 mm), washed, crushed
stone or gravel; or broken, hard-burned clay brick.

2. Filter Mat: Geotextile woven or spun filter fabric, in 1 or more layers, for minimum total unit
weight of 3 0z./sqg. yd. (101 g/sg. m) OR Untreated building paper or similar porous material, as
directed.

3. Joint Covers for Open-Joint Pipe: Geotextile woven filter fabric, in 1 or more layers, for minimum
total unit weight of 3 0z./sq. yd. (101 g/sg. m); copper mesh screening; or commercial corrosion-
resistant metal clips made for this application.

4, Fill Material: Soil removed from trench.

Mound Absorption-Field Materials

1. Sand Filtering Material: 25 percent or more of very coarse, coarse, or medium sand or

combination; maximum of 50 percent fine or very fine sand or combination; and silt and clay

combination not to exceed 25 percent. If clay exceeds 60 percent in combination with silt,

mixture cannot exceed 15 percent of sand filtering material.

Aggregate Filtering Material: Coarse, 1/2 to 2-1/2 inches (13 to 63 mm).

Cap: Clay, silt, or combination of clay and silt.

Topsoil: Good quality, free of stones, metal, and glass.

Vegetation Cover: Grass compatible with adjacent ground cover. No shrubs or trees.

Filter Mat: Geotextile woven or spun filter fabric, in 1 or more layers, for minimum total unit

weight of 3 0z./sg. yd. (101 g/sg. m) OR Untreated building paper or similar porous material, as

directed.

7. Joint Covers for Open-Joint Pipe: Geotextile woven filter fabric, in 1 or more layers, for minimum
total unit weight of 3 0z./sq. yd. (101 g/sg. m); copper mesh screening; or commercial corrosion-
resistant metal clips made for this application.

ok wnN

Seepage Pit Materials
1. Constructed-in-Place-Type Seepage Pit: Include the following materials.
a. Pit Lining: ASTM C 62, Type SW, clay bricks; ASTM C 55, concrete bricks; ASTM C 90,
hollow, concrete masonry units; or precast concrete rings with notches or weep holes.
b. Filtering Material: ASTM D 448, Size No. 24, 3/4 to 2-1/2 inches (19 to 63 mm), washed,
crushed stone or gravel; or broken, hard-burned clay brick.
C. Cover: Precast concrete slab; designed for A-8 (H10-44) OR A-12 (HS15-44) OR A-16
(HS20-44), as directed, traffic loading according to ASTM C 890 and made according to
ASTM C 913. Include slab dimensions that will extend minimum of 12 inches (300 mm)
beyond edge of excavation. Cast cover with opening for manhole in center.
d. Manholes:  20-inch- (508-mm-) OR 22-inch- (559-mm-) OR 24-inch- (610-mm-), as
directed, minimum diameter opening with reinforced-concrete risers to grade and access
lid with steel lift rings.
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1.3

EXECUTION

Earthwork

1. Excavating, trenching, and backfilling for piping and seepage pits are specified in Division 02
Section "Earthwork".
a. Stockpile topsoil for reuse in finish grading without intermixing with other excavated

material. Stockpile materials away from edge of excavation and do not store within drip
line of remaining trees.

b. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown
dust.
2. Excavating and Backfilling for Septic and Dosing Tanks:
a. Excavate sufficient width and length for tanks to depth determined by tank inlet elevation.
Provide level bottom.
b. Backfill with excavated soil, mounding soil above original grade without compacting.
3. Excavating and Backfilling for Trench OR Bed, as directed, Absorption Fields:
a. Excavate for trench absorption fields 30 inches (760 mm) wide and 24 inches (600 mm)
deep, minimum.
b. Backfill trench absorption fields with excavated soil, mounding soil above original grade
without compacting.
C. Excavate for b