








E. Minimum acceptable density of in-place course materials is 94—96 percent of the
recorded laboratory specimen density

F.  Thickness—Variations from drawings:
1. Base course: 1/2 inch +
2. Surface course: 1/2 inch +

G. Surface smoothness:

1. Test using a 10 foot straight edge applied parallel to direction of drainage
2. 1/4 inch per foot from nearest point of contact
3. Do not permit pockets or depressions where water may pool

3.10 CLEANING

A. After completion of paving operations, clean surfaces of excess or spilled asphalt
materials to the satisfaction of the District

3.11 PROTECTION OF FINISHED WORK

A. After final rolling, do not permit vehicular traffic on asphaltic concrete pavement until it
has cooled and hardened and in no case sooner than 6 hours

B. Provide barricades and warning devices as required to protect pavement and the general
public in accordance with Section 01570

C. Cover openings of structure in the area of paving until permanent coverings are placed

END OF SECTION
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SECTION 02607

MANHOLES AND COVERS

PART 1 GENERAL
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SECTION INCLUDES

Precast concrete manhole sections with tongue and groove joints, transition, ring, cover,
and accessories

RELATED SECTIONS

Section 01340—Shop Drawings, Product Data and Samples

Section 01400—Quality Control

Section 02200—Earthwork

Section 03001—Concrete

Section 03600—Grout

Section 07160—Bituminous Dampproofing

REFERENCES

ASTM A48—Gray Iron Castings

ASTM A185—Steel Welded Wire Reinforcement, Plain, for Concrete
ASTM A615—Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
ASTM C33—Concrete Aggregates

ASTM C150—Portland Cement

ASTM C478—Precast Reinforced Concrete Manhole Sections
ASTM C913—Precast Concrete Water and Wastewater Structures

ASTM D2240—Rubber Property—Durometer Hardness
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14 SUBMITTALS
A.  Submit under provisions of Section 01340

Shop Drawings: Indicate manhole locations, rim elevations, piping, sizes, orientations,
and elevations of penetrations

C. Product Data: Provide manhole covers, steps, component construction, features,
configuration, and dimensions.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum 5 years experience

1.6 ENVIRONMENTAL REQUIREMENTS
A. Product suitable for use with wastewater or surface runoff
B. Water temperature: Range 5 degrees C to 20 degrees C
PART 2 PRODUCTS
2.1 MATERIALS

A. Concrete—Section 03001 except as modified herein:
1. Minimum compressive strength: 3500 psi at 28 days
2. Cement: ASTM C150, Portland Cement, Type Il
3. Aggregates: ASTM C33, free of deleterious substances

B. Precast sections:

Specifications: ASTM C478

Minimum wall thickness: 5 inch

Reinforcement: Welded wire fabric, ASTM A185
Grade rings as required

Precast base and first barrel section cast monolithically

arwdE

C. Performed plastic gaskets:
1. Diameter: 1-1/2 inch for 48 inch manhole; 2 inch for 60 inch manholes and larger
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2. Acceptable Manufacturers:

a. “Rub'r-Nek,” Henry Co.

b “Kent Seal No. 2,” Hamilton-Kent Manufacturing Co.
C. “Ram-Nek” is not acceptable

d Or approved equal

Pipe penetration seals for precast sections:
1. Neoprene rubber pipe penetration gaskets, #40 durometer A, ASTM D2240 and
adjustable stainless steel pipe clamps, “A-Lok” or approved equal

Manhole steps: Steel bar, 1/2 inch Grade 60, drop-front type with polypropylene coating
applied by manufacturer, Type MA Industries Inc. “PS2-PFS” or approved equal

Manhole rings and covers:

1. Cast iron, heavy duty traffic type, ASTM A48, Class 30B. Grind bearing surfaces
to ensure flat, true surfaces

Covers to seat at all points on ring

Lettered “SEWER” or “WATER” in 2 inch high flush letters as required

Neenah R1798, for water applications or approved equal

Neenah R1706 for sewer applications or approved equal

arwN

Manhole height adjustment: Use HDPE adjusting rings as manufactured by Ladtech, Inc
or approved equal

Rock Subbase: 1 1/2 inch minus well-graded gravel. Comply with provisions for pipe
embedment in Section 02200

Water: Clean and free of deleterious substances

Grout: Provide under provisions of Section 03600

FABRICATION

Manhole section:

1. Minimum manhole inside diam: 48 inch and 60 inch where indicated

2. Provide eccentric cones for all manholes except where indicated otherwise

3. Cones: Same or greater reinforcement and wall thickness as manhole section

4 Manhole steps: 12 inch on center, vertical alignment above largest open area or
bench

5. Joints: Keylock type with double mastic gaskets, each joint to set equally and
tightly

6. Manhole opening: Minimum 24 inch clear

7. Drop structure: As indicated by standard detail
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PART 3 EXECUTION
3.1 EXAMINATION
A. Verify items provided by other section of Work are properly sized and located
Verify that built-in items are in proper location, ready for roughing into Work
C. Verify excavation for manholes is correct
3.2 PREPARATION
A. Excavation and Backfill: Refer to Section 02200 for requirements

Coordinate placement of inlet and outlet pipe or duct sleeves required by other sections

O

Rock Subbase: Remove water, excavate, and place 1-1/2 inch rock 6 inch minimum
depth, vibrate for compaction

3.3 PLACING MANHOLE SECTIONS

Place manhole sections plumb and level, trim to correct elevations
Clean ends of sections and place double mastic gasket

Fill outside of joint completely with non-shrink grout and trowel smooth

Cure non-shrink grout using approved methods outlined in Section 03600

m O O w »

Set cover rings and covers with slight tip to match cross slope of paved or finished
surfaces

F.  Completed manholes shall be rigid and watertight

G. Coordinate with other Sections of Work to provide correct size, shape, and location
3.4 PREFORMED GASKETS
Remove and replace manhole sections which have chipped or cracked joints
Thoroughly clean section joints

Install gasket in conformance with manufacturer's instructions

o o w >

Only use primer furnished by gasket manufacturer
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MANHOLE INVERTS

Place concrete in bottom of manhole and form smooth transition. Trowel smooth and
brush for non-skid finish. Slope bench 1 inch per foot for drainage to invert

Invert shape to conform to radius of pipe it connects

Remove all rough sections or sharp edges which tend to obstruct flow or cause material
to snag

Construct in conformance with standard details

Remove all excess grout or concrete from invert

DROP ASSEMBLIES

Construct as shown per District standard details

FLEXIBLE JOINTS

Provide joint in rigid sewer pipe less than 2 feet from manhole

Where last joint to manhole is more than 2 feet away, place concrete cradle under pipe
from within 2 feet of MH to last joint

PIPE STUBOUTS FOR PRESENT AND FUTURE SERVICE CONNECTIONS
Install service stubouts where shown on Drawings

Place stubouts in base of manhole and form smooth invert

Maximum length: 12 inch outside manhole wall

Place watertight plastic gasket plug in all stubouts

Brace plug against blow-off

Match pipe crown of service connection with pipe crown of outlet pipe
PERMANENT PLUGS

Thoroughly clean contact surfaces of pipes to be abandoned or cut off

Pipes 18 inch diam and less: Place 18 inch deep concrete plug
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C. Pipes greater than 18 inch diam: Plugs can be cast-in-place concrete with outside face
plastered with non-shrink grout

D. Plugs: Watertight and capable of withstanding all pressures
3.10 TEMPORARY PLUGS
A. Install 1/2 inch plywood plugs in joint

Make water tight as required by the District

O

Backfill against plug

3.11 MANHOLE RINGS AND COVERS

Place rings in bed of non-shrink grout on top of manholes
Ensure no infiltration will enter manhole at this location

Carry non-shrink grout over flange of ring

o o w >

Set top of ring flush with all surfaces subject to foot and vehicular traffic or as required
by local jurisdiction

E. Settop of ring 6 inches above surfaces in open, untraveled areas
F.  Use precast grade rings for height adjustment
3.12 MANHOLES OVER EXISTING SEWERS
A. Construct manhole base and install manhole sections as described herein
Maintain flow at all times

C. Prior approval of proposed method for maintaining flow must be obtained from the
District

D. Break out crown of existing pipe and make invert
E. Cover the edges of the broken pipe with mortar and trowel smooth to the new invert

F.  Provide cover over invert so debris does not enter existing pipe lines
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3.13

3.15

CONNECTION TO EXISTING MANHOLES
Maintain flow at all times

Prior approval of proposed method for maintaining flow must be obtained from the
District

Concrete core into existing manhole and reform invert to provide smooth flow transition

Cover area around new pipe with non-shrink grout and or waterstop gasket to ensure a
watertight structure

Make connection during low flow periods
EXTERIOR DAMPPROOFING

Dampproof all exterior surfaces of manholes after installation under provisions of Section
07160

Apply exterior bituthane wrap, “Ice and Shield” as manufactured by Grace or approved
equal.

FIELD TESTING

Test all manholes:

1. Vacuum test:

a. Plug all inlets and outlets in such a manner as to prevent displacement of
plugs

b. Install and operate vacuum tester head assembly in accordance with
equipment specifications and manufacturer instructions

C. Attach the vacuum pump assembly to the proper connection on the test
head assembly. Make sure the vacuum inlet/outlet valve is in the closed
position

d. Inflate the sealing element to twice the test pressure to be used. Do not
over inflate

e. Start the vacuum pump assembly engine and allow preset RPM to stabilize

f. Open the inlet/outlet ball valve and evacuate the manhole to 5"Hg.
(mercury).

g. Close vacuum inlet/outlet ball valve, disconnect vacuum pump, and

monitor vacuum. Record time for vacuum to drop to 3"Hg
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h. Acceptance for 5 ft diameter manhole is when the time to drop from 5"Hg
to 4"Hg meets or exceeds requirements as defined below:

Maximum Allowable Vacuum Drop

Manhole Depth Diameter Time to Drop
Rim to Invert In Feet 1 inch Mercury
10 ft. or less 5 150 seconds

10 ft. to 15 ft. 5 180 seconds

15 ft. to 25 ft. 5 210 seconds

I. Adjust time to drop from 5"Hg to 4"Hg for other manhole diameters as
follows:
1) 4 foot diameter MH: Subtract 30 seconds
2) 6 feet diameter MH: Add 30 seconds

J. Repair all manholes that fail leakage test and retest until manhole passes
test at no additional cost
k. If joint mastic or gasket is displaced during vacuum test, disassemble

manhole and replace seal

B. Test all manholes immediately after assembly and before backfilling. Remove standing
water in excavation which may affect test accuracy

C. Conduct final test after backfilling

D. Perform all testing in presence of the District

END OF SECTION
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SECTION 02667

SITE WATER LINES

PART 1 GENERAL
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SECTION INCLUDES

Pipe and fittings for site water distribution system

Valves and fire hydrants

RELATED SECTIONS

Section 01340—Shop Drawings, Product Data and Samples

Section 01400—Quality Control

Section 01610—Materials

Section 01720—Project Record Documents

Section 02200—Earthwork

Section 02607—Manholes and Covers

Section 02675—Disinfection of Water Distribution Systems

Section 15430—PIlumbing Specialties

REFERENCES

ASME B16.18—Cast Copper Alloy Solder Joint Pressure Fittings

ASME B16.22—Wrought Copper and Copper Alloy Solder Joint Pressure Fittings
ANSI B31.9—Building Service Piping

AWS A5.8—Brazing Filler Metal

AWWA C104— Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water

AWWA C110—Ductile-Iron and Gray-Iron Fittings, 3 Inch through 48 Inch, for Water
and Other Liquids
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AWWA C111— Rubber-Gasket Joints for Ductile Iron and Grey-lron Pressure Pipe and
Fittings

AWWA C115—Flanged Ductile-Iron Pipe with Threaded Flanges
AWWA C150—Thickness Design of Ductile-Iron Pipe

AWWA C151—Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined
Molds, for Water or Other Liquids

AWWA C153—Ductile-Iron Compact Fittings, 3 Inch through 12 Inch, for Water and
Other Liquids

AWWA C500—Gate Valves, 3 through 48 in NPS, for Water and Sewage Systems
AWWA C502—Dry Barrel Fire Hydrants

AWWA C504—Rubber Seated Butterfly Valves

AWWA C508—Swing-Check Valves for Waterworks Service, 2 in through 24 in NPS

AWWA C509—Resilient Seated Gate Valves 3 in through 12 in NPS, for Water and
Sewage Systems

AWWA C550—FProtective Interior Coatings for Valves and Hydrants

AWWA C600—Installation of Ductile-lron Water Mains and Appurtenances
ASTM B88—Seamless Copper Water Tube

NSF 61—Drinking Water System Components - Health Effects

UL 246—Hydrants for Fire - Protection Service

SYSTEM DESCRIPTION

Provide piping complete with all fittings, jointing materials, supports, anchors, joint
restraint system and necessary appurtenances for watertight, fully operational water
distribution lines

SUBMITTALS

Submit under provisions of Section 01340

Shop Drawings: Provide piping layout fabrication and assembly drawings with fitting
dimensions. Provide sufficient information to verify compliance with specifications
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C. Product Data: Provide data on pipe materials, pipe fittings, joint restraint system, valves
and accessories. Provide manufacturer's catalog information with dimensions, material
and assembled weight. Indicate pressure ratings for pipe, valves and hydrants

D. Manufacturer's Certificate: Certify that pipe products meet or exceed specified
requirements

E. Test Reports: Submit reports of field pressure tests and disinfection
1.6 PROJECT RECORD DOCUMENTS
A.  Submit under provisions of Section 01720

Accurately record actual locations of piping mains, valves, connections, and top of pipe
elevations

C. Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities

1.7  QUALITY ASSURANCE

A. Perform Work in accordance with Copper Mountain Consolidated Metro District
Standards and specifications as specified herein

B. Manufacturer's name and pressure rating marked on piping, valves and hydrants
1.8 REGULATORY REQUIREMENTS

A. Conform to all municipal codes and ordinances, laws and regulations of the State to
prevent cross-connections by providing backflow prevention devices where required

B. In case of apparent conflict, State and local requirements govern over these
Specifications

C. Inabsence of State and local regulations, Uniform Plumbing Code applies
1.9 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site under provisions of Section 01610

Deliver and store valves and accessories in shipping containers with labeling in place in
accordance with AWWA C500

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation
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F.

Seal valve ends to prevent entry of foreign materials into valve body

During loading, transporting and unloading, exercise care to prevent damage to material:
Use nylon slings only

Do not drop pipe or fittings

Do not roll or skid against pipe already on ground

Repair any damage done to coating or lining

Handle per manufacturer's recommendations

Store rubber gaskets in cool dark location

Store all material on wood pallets or timbers

NookrwnpE

Adequately tag or otherwise mark all piping and fittings as to size

PART 2 PRODUCTS

2.1

A

2.2

MANUFACTURERS - DUCTILE IRON PIPE AND FITTINGS
Griffin Pipe Products Company

U.S. Pipe

Tyler Pipe/Utilities Division

Or approved equal

DUCTILE IRON PIPE

ANSI A21.51/AWWA C151—As listed below except as otherwise specified or indicated

on Drawings:

1. Where fitted with push-on joints, mechanical joints or mechanical joints with joint
restraint device or restrained joints: Special Thickness Class 52, 4-12 inches

2. Where fitted with flanged or restrained joints: Special Thickness Class 53

Fittings:

1. Flanged Joint: Ductile iron, ANSI A21.10/AWWA C110
a. 12 inch and below: 250 psi rating

2. Mechanical Joint: Ductile iron, ANSI A 21.53/AWWA C153
a. 12 inch and below: Pressure class 350
b. Compact fitting

Joints:
1. Mechanical joints:
a. Bolts and nuts: High strength, low alloy steel, EBAA Iron Sales, Inc.,
“MEGA-LUG”. No substitutions
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2. Push-on joints: ANSI A21.11/AWWA C111, except gaskets shall be neoprene or
other synthetic rubber. Natural rubber is not acceptable:

a. Lubricant: Heavy vegetable soap solution suitable for potable water
contact
b. Pressure rated 350 psi
3. Restrained push-on lock joints:

a. 24 inch and below: , U.S. Pipe “Field-Lok”, or approved equal

4. Threaded connections: ANSI B1.20.3 NPT, Boss or tapping saddle at all tapped
connections

5. Mechanical couplings: Smith Blair “411” or approved equal

6. Flanged coupling adapters:
a. 12 inch and under: Smith Blair “Type 912 (Old style) or approved equal
b. Working pressure: 250 psi

7. Mechanical joint with restraint device:
a. Multiple wedging action or 360 degrees serration lock engagement type
b. Twist off nuts used to insure proper actuating of the restraining device or
nuts and bolts torqued to requirements of manufacturer
C. Working pressure rated at same pressure as pipe
d. EBAA Iron Sales, Inc., MEGA LUG 1100 Series at MJ fittings
8. Push-on joint with restraint device:
a. Multiple wedging action or 360 degrees serration lock engagement type
restraint ring with bell ring and tie bolts
b. Twist off nuts used to insure proper actuating of the restraining device or
nuts and bolts torqued to requirements of manufacturer
C. Working pressure rated at same pressure as pipe

d. EBAA lIron Sales, Inc., MEGA LUG 1100 Series with Bell Restraint
Harness or Uni-Flange Corporation, 1390 Series

9. Joint accessories:
a. Electrical conductivity bonding: No. 4 copper wire
b. Wire to pipe welding (field): CAD WELD
C. Pipe welded protective caps: Royston “Handy Cap 2”, or approved equal

GATE VALVES - 3 INCHES THROUGH 12 INCHES

Manufacturers:
1. Mueller Company - Model Series 2360
2. No Substitutions

AWWA C509, Iron body, bronze trim, two O-ring stem seals, non-rising stem with
square nut, single wedge, resilient seat, mechanical joint ends, extension stem, and
extension valve box, max working pressure of 250 psi

Rotation: Counter clockwise to open with the word "OPEN" and an arrow indicating the
direction to open cast on valve body or operating nut
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BALL VALVES - UP TO 2 INCHES

Manufacturers:
1. Nibco Model T-590-Y
2. Or approved equal

Bronze body, bronze ball, TFE seats and stem seals, operating with handle, NPT inlet
end, NPT outlet

HYDRANT

Manufacturers:
1. Mueller Company - Super Centurion 250 Model A-423
2. No substitutions

Hydrant: AWWA C502, UL 246, dry barrel type, inside dimension of 7 inches
minimum, with minimum 5 inches diameter valve seat opening; minimum net water area
of barrel not less than 190 percent of valve opening; 6 inch bell or mechanical joint inlet
connection with accessories, gland bolts, and gaskets, max working pressure of 250 psi

Hydrant Extensions: Fabricate in multiples of 6 inches with rod and coupling to increase
barrel length

Hose and Steamer Connection: Match sizes with District Fire Department, two hose
nozzles and one pumper nozzle

Finish: Primer and two coats of enamel to color required by District Fire Department
AIR AND VACUUM RELIEF VALVES - 3 INCHES AND SMALLER

APCO 2 inch valve, Series 145C, as manufactured by Valve and Primer Corporation or
approved equal

Combination, single body, integral type, air release and vacuum relief valves, max
working pressure of 250 psi

DOMESTIC , COMMERCIAL AND IRRIGATION METERS

Manufacturer:
1. Metron-Farnier, LLC
a. Domestic
b. I For 1 inch and under: “Spectrum MP-4" water meters
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b. Commercial 1 inch to 2 inch “Spectrum MP-3” water meters
C. Commercial 3 “Spectrum MP-5 water meters

2. Register: Metron-Farnier OER Encoder

3. Transmitter: Transparent Technologies “M2 AMR System”

BEDDING MATERIALS

Bedding: As specified in Section 02200
ACCESSORIES

Provide two operating keys for buried valves

Valve boxes for all buried valves, depth as required for valve

Cast iron extension sleeve type with boxes and covers

Minimum diameter: 5 inch

Minimum thickness: 3/16 inch

Box, cover, and base coated by dipping in asphalt varnish

An appropriate word designating the valve service on the cover

Series 6850 and 6860 as manufactured by Tyler Union or approved equal

oakrwdE

Concrete for thrust blocks: Concrete type specified in Section 03001

Corporation stops with flared connections and Valves: 3/4" to 2", ,” Mueller “300 Ball”,
A.Y. McDonald Mfg. Co. “Series 4701B”or approved equal

Curb Stops with flared connections: 3/4" to 2", Mueller “300 Ball”, A.Y. McDonald Mfg.
Co “Series 6104” or approved equal

Curb stop box:
1. 2-inch and smaller: McDonald “5601L” or approved equal
2. 41/2", Tyler Series 6850, or approved equal

Service saddles: Ductile iron with double stainless steel strap and rubber sealing gasket,
max working pressure of 250 psi, Mueller “DR2S”, Romac Industries, Inc. “Style 202N,
or approved equal

Tapping sleeves and valves (Use and location as approved by the District):

1. Tapping Sleeves: Stainless steel body with SST type 304 bolts, as manufactured
by Mueller, no substitutions

2. Tapping valve: Resilient seated gate valve, model “T-2360" as manufactured by
Mueller, no substitutions

Water Service Marker Post: 8 foot long pressure treated 4 x 4 with exposed length of 4 x
4 spray painted blue
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D.

CORROSION CONTROL

Shop paint all ferrous metal surfaces of valves and accessories, both interior and exterior
for corrosion protection.

Manufacturer's standard paint will be acceptable if it is functionally equivalent and
compatible with specified field coatings

Exterior coal tar or coal tar epoxy coating for all exterior, all buried ductile iron or steel
surfaces: Manufacturer's Standard, 20 mils minimum

Ductile-iron Pipe and Fittings Shop lining: Cement-lined, AWWA C104/C205

PART 3 EXECUTION

3.1

A

3.2

c o o >

3.3

EXAMINATION

Carefully examine pipe and fittings for cracks, damage to linings, and other defects prior
to installation

Remove all defective pipe from site and replace

Examine areas for weak or structural defects or deviations beyond allowable tolerances
for piping clearances that adversely affect excavation and quality of Work

Start installation only when conditions are satisfactory
PREPARATION

Ream pipe and tube ends and remove burrs

Remove scale and dirt, on inside and outside, before assembly
Prepare pipe connections to equipment with flanges or unions

Thoroughly inspect and clean interior of fire hydrants. Open and close hydrant to insure
parts are in working order, the valves seat properly and the drain valve operates

Check packing gland and gland nut of fire hydrant for proper installation
Cut and bevel ends of metallic pipe
BEDDING

Excavate pipe trench in accordance with Section 02200 for work of this Section. Do not
disturb trench bottom during excavation. Hand trim excavation for accurate placement of
pipe to elevations indicated
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B. Place bedding material at trench bottom, level fill materials in one continuous layer, of
approximately 12 inches

C. Consolidate or compact to 95 percent in accordance with Section 02200
3.4  INSTALLATION - PIPE
A. Install as specified or in accordance with the manufacturer's instructions
Cutting Pipe:
1. Cut pipe to measurement taken at the site, not from the drawings
Cut pipe neatly without damage to pipe or cement lining
Cut smooth, straight, and at right angles to pipe axis

2
3.
4. Dress and bevel end of cut pipe to remove roughness and sharp corners
5 Cut ductile iron pipe with saw or abrasive wheel

C. Provide an isolation or shutoff valve and union at the water connections to each fixture
and unit of equipment, whether shown on the drawings or not

D. Maintain separation of water main from storm or sewer lines in accordance with the
Colorado Department of Public Health and Environment: 10 feet minimum

E. Group piping with other site piping work whenever practical

F. Install pipe to lines and grades shown on the Drawings to within tolerance of 3 inches.
Adjust to maintain minimum depth of bury and maintain minimum grade for drainage
and also allow for all air to be released at high points

G. Install ductile iron piping and fittings to AWWA C600
H. Route pipe in straight line
I.  Install pipe to allow for expansion and contraction without stressing pipe or joints

J. Install access fittings to permit disinfection of water system performed under Section
02675 subject to approval by the District

K. Slope water pipe and position drain at low points
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Provide full support of pipe barrel over its entire length

Place and tamp bedding under haunches of pipe up to spring line in previously dug bell
holes

Protect from lateral displacement by placing embedment evenly on both sides of pipe

Do not lay pipe in water. Maintain groundwater level a minimum of 12 inches below
pipe to be installed. Do not lay pipe under unsuitable weather or trench conditions

Lay pipe with bell ends facing the direction of laying except when Engineer authorizes
reverse laying

Form and place concrete for thrust blocks at each elbow or change of direction of pipe
main

Establish elevations of buried piping to ensure not less than 9.0 feet of cover
Backfill trench in accordance with Section 02200
Install water main marker strip in trench above all water mains

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system

INSTALLATION - VALVES AND HYDRANTS

Install valves, hydrants, and accessories in accordance with the manufacturer's
instructions

Set valves on solid bearing

Center and plumb valve box over valve. Set box cover flush with finished grade. Evenly
fill around box and thoroughly compact on all sides

Extend stem to within 6 inches of final grade. Provide spacers to center stem in valve
box

Set hydrants plumb and locate pumper nozzle perpendicular to roadway
Set hydrants to grade, with nozzles at least 18 inches above ground

Locate control valve 6 to 8 feet away from hydrant
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Provide a drainage pit with 1/2 inches washed gravel. Encase elbow of hydrant in gravel
to 6 inches above drain opening. Do not connect drain opening to any sewer

Pipe exhaust of air release valves to suitable disposal point

INSTALLATION — WATER SERVICES

Install as specified herein for installation of pipe, and in accordance with standard details
Establish elevations of buried water services to ensure not less than 9.0 feet of cover

Mark location of each water service corporation stop or isolation valve with 4 x 4. Set 4
X 4 to expose a minimum of 4 feet

JOINTS
Connect piping in accordance with manufacturer’s instructions

Install joint conductor for electrical continuity per manufacturer’s instructions: CAD
WELD

Determine maximum length of pipe that can be used without exceeding allowable
deflection at joint, coupling, or fitting

Maximum deflection at mechanical couplings per manufacturer instructions

Maximum deflection at a joint: Per manufacturer instructions, but not more than 3-1/2
inches except where approved by District

CONCRETE ENCASEMENT

Provide as required by standard Drawings

Suitably support and block pipe and anchor against flotation
CONNECTION TO EXISTING PIPELINES

Make connections between new and existing piping with suitable fittings

Schedule connection to minimize inconvenience to the District and customers and as
authorized by the District

Provide facilities for adequate dewatering, dechlorination and disposal of water from
dewatered line and excavations without damage to adjacent property
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3.11

3.12

3.13

Potable water lines:

1. Take special care to prevent contamination
2. Do not permit trench water, mud, or other contaminating substances in lines
3. Thoroughly clean the interior of pipe, fittings and valves and swab with or dip

into a 200 mg/I chlorine solution
DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
Flush and disinfect system in accordance with Section 02675
PROTECTIVE COATING

Field coating and touch up of exposed metal surfaces not protected by tape wrap or for

surfaces previously coated by manufacturer:

1. Coat all steel clamp rods, bolts, and other metal accessories used in tapping
saddles, anchorages, follower rings and bolts or joint harnesses subject to
submergence, buried, or in vaults and not concrete encased, including pipe fittings
and bolts in polyethylene tube encasement

2. Apply 1 coat of coal tar epoxy paint to clean, dry primed metal surfaces. Apply
coat and let dry before wrapping in polyethylene encasement
3. Surface prep and apply touch up coating to all damaged surfaces before wrapping

in polyethylene encasement or as directed by the District
ERECTION TOLERANCES

Establish invert elevations, slopes for drainage to 1/4 inch per foot , two percent
minimum but never less than 1/8 per inch per foot. Maintain minimum gradients for
drainage

Slope exposed water piping and install to drain at low points
FIELD QUALITY CONTROL
Field inspection and testing will be performed under provisions of Section 01400

Test each line at the Contractor's expense in the presence and to the satisfaction of the
District

Provide all necessary pumping equipment, piping connections, pressure gauges with
maximum of 5 psi increments, and other required equipment, facilities, and materials

If tests indicate Work does not meet specified requirements, remove Work, replace and
retest at no cost to the District

Wet Tap Test: Test at wet tap location, air test pressure at 180 psi for 15 minutes
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F.  Hydrostatic Test Conditions: At lowest point in the line or section under test

Service Test Pressure Test Medium Pipe System

Water Supply 250 psi water water distribution
or 1.5 X Working and transmission
Pressure

G. Procedure:

1.

wmn

oo

9.

10.

11.

Disconnect all fixture devices and other accessories which may be damaged by
the specified test pressure

Plug or cap ends as required

Bleed system to eliminate all air from system

No testing before concrete thrust blocks have adequate curing time to reach
design strength, 7 days minimum

Notify District 48 hours prior to testing

Test for 2 hours with no more than 5 psi loss in pressure

Structure test so as to test all intermediate valves in tested section, test all line
valves by pressurizing upstream to test pressure and relieving downstream
pressure, valves must maintain test pressure in each valved pipe line segment,
maximum 1000 feet

Leakage is the quantity of water added to a test section to maintain test pressure +

5 psi:
a. L=SxDx(P)*®
133,200

L = allowable leakage, in gallons per hour

S = length of pipe tested, in feet

D = nominal diameter of the pipe, in inches

P = avg. test pressure during the test, in psi (gauge)
a. All visible leaks shall be stopped to the satisfaction of the District
b. All water used for pressure testing must be potable and delivered in

acceptable containers
All joints located in visible interior or exterior locations shall be watertight and
free of leaks
Length of pipe in visible interior or exterior locations shall not be included in
calculation of allowable leakage quantity
Immediately locate and replace all pipe fittings, valves, pipe joints, and other
materials found to be defective with new and acceptable material

H. District will only provide water for initial filling and testing of pipeline

I.  Contractor will provide water for additional testing. If water is purchased from the
District, cost of water is at the standard bulk rate

J. Flush a

092701

Il lines thoroughly before disinfection in accordance with Section 02675
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K. When testing against a closed valve connected to an existing potable water system,
complete flushing and passing disinfection tests per Section 02675 prior to conducting
hydrostatic pressure test

3.14 CLEANING AND DRAINING

A. The inside of all pipe, valves, and fittings shall be smooth, clean, and free from blisters,
loose mill scale, sand, and dirt when connected

B.  Wire brush, if necessary, wipe clean and keep joint contact surfaces clean until
connection is complete

END OF SECTION
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SECTION 02675

DISINFECTION OF WATER DISTRIBUTION SYSTEMS

PART 1 GENERAL

11

1.2

1.3

14

092701

SECTION INCLUDES

Disinfection of potable water distribution lines

Dechlorination of chlorinated discharge from distribution lines after disinfection
Testing and reporting results

RELATED SECTIONS

Section 01340—Shop Drawings, Product Data and Samples

Section 01400—Quality Control

Section 01720—Project Record Documents

Section 02667—Site Water Lines

REFERENCES

ANSI/AWWA B300—Standard for Hypochlorites

ANSI/AWWA C651—Standard for Disinfecting Water Mains

NSF 60—Drinking Water Treatment Chemicals - Health Effects
NSF 61—Drinking Water System Components - Health Effects
SUBMITTALS

Test Reports: Indicate results comparative to specified requirements

Certificate: Certify that cleanliness of water distribution system meets or exceeds
specified requirements

Disinfection method and disposal plan for highly chlorinated water
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1.5 PROJECT RECORD DOCUMENTS

A.  Submit under provisions of Section 01720

Disinfection report; record:

1.

2.
3.
4

o

6.

Type and form of disinfectant used

Date and time of disinfectant injection start and time of completion

Test locations

Initial and 24 hour disinfectant residuals (quantity in treated water) in ppm for
each outlet tested

Date and time of flushing start and completion

Disinfectant residual after flushing in ppm for each outlet tested

C. Bacteriological report; record:

1.

Nookrwd

8.

Date issued, project name, and testing laboratory name, address, and telephone
number

Time and date of water sample collection

Name of person collecting samples

Test locations

Initial and 24 hour disinfectant residuals in ppm for each outlet tested
Coliform bacteria test results for each outlet tested

Certification that water conforms, or fails to conform, to bacterial standards of
Colorado Department of Public Health and Environment

Bacteriologist's signature and authority

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with ANSI/AWWA C651

1.7  QUALIFICATIONS

A. Testing Laboratory: Laboratory specializing in testing potable water systems, certified
by the State of Colorado

1.8 REGULATORY REQUIREMENTS

A. Conform to local code or state regulation for performing the work of this Section

PART 2

PRODUCTS

2.1  DISINFECTION CHEMICALS

A. Chemicals: ANSI/AWWA B300, Hypochlorite.

092701
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PART 3 EXECUTION

3.1

A

3.2

EXAMINATION

Verify that piping system has been cleaned, free of debris and inspected to the
satisfaction of the District before filling the pipe with water.

Perform scheduling and disinfection activity with start-up, testing, adjusting and
balancing, demonstration procedures, including coordination with related systems

Complete disinfection before pressure (hydrostatic) testing
DISINFECTION AND PRESSURE TESTING
Provide and attach required equipment to perform the work of this Section

Prior to starting work, verify system is complete, flushed and clean for proper sanitary
conditions.

Attach chlorine tablets to the inside top of pipe with an approved adhesive certified to
NSF Standard 61 such as Permatres RTV Clear silicon adhesive sealant, or approved
equal, prior to pipe installation in the trench.

Dosage shall be calculated for a 100 mg/l residual. For calculating the weight of chlorine
required see Table 1 below:

Table 1. Minimum number of hypochlorite tablets of 7 strength (5 available chlorine) for
a dose of 100 mg/I

Length of Pipe Section | Pipe Diameter (Inches)

(Feet) 4 6 8 10 12
13 or less 2 3 3 5 8
18 2 3 5 8 9
20 2 3 5 8 11
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F.  Bleed water from outlets to ensure distribution and test for disinfectant residual
G. Maintain disinfectant in system for 24 hours
H. If final disinfectant residual tests less than 25 mg/I, repeat treatment

I.  Flush, circulate and clean until residual equal to that of incoming water or 0.5 mg/l is
achieved; use municipal domestic water provided by the District

J. Take samples no sooner than 24 hours after flushing, from outlets and from water entry,
and analyze

K. Replace permanent system devices removed for disinfection

L. One sample per 1000 feet of pipe, one sample per pipe line branch, and one sample of
source water. Contractor to provide sampling corps and piping as required to obtain
samples

M. Failing bacteriological test:
1. Contractor to flush pipeline and resample
2. If second test fails, Contractor to rechlorinate line by continuous feed, per
AWWA C651, Section 5. Pipeline to be reflushed and retested

N. Dispose of highly chlorinated test water by dechlorination or other methods in a safe
manner and in conformance with the District and National Discharge Elimination System
Permit. Submit proposed disposal plan to District for review and approval

O. Pressure test system under provisions of Section 02667. Repair leaks and retest for
disinfection

3.3 QUALITY CONTROL

A. Pay all costs for bacteriological tests and analysis of treated water except where indicated
otherwise

B. Meter water usage and pay all costs for all retesting in accordance with current District
rates

END OF SECTION
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SECTION 02732

SITE SANITARY SEWERAGE SYSTEM

PART 1 GENERAL

11 SECTION INCLUDES
A. Sanitary sewerage piping, fittings, accessories and bedding
B. Connection of building sanitary system to District collection system
C. Cleanout access, and accessories

1.2 RELATED SECTIONS

A. Section 01340—Shop Drawings, Product Data and Samples
B. Section 01400—Quality Control

C. Section 01720—Project Record Documents

D. Section 02200—Earthwork

E. Section 02607—Manholes and Covers

F. Section 03001—Concrete
G. Section 03600—Grout
1.3 REFERENCES

A. ASTM D698—Laboratory Compaction Characteristics of Soil Using Standard Effort
(12,400 ft-Ibf/ft> (600 kN-m/m°)

B. ASTM D1784—Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated
Poly(Vinyl Chloride) (CPVC) Compounds

C. ASTM D2321—Underground Installation of Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

D. ASTM D3034—Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings

ASTM D3212—Joints for Drain and Sewer Plastic Pipes Using Flexible
Elastomeric Seals
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1.4

1.5

1.6

1.7

1.8

092701

ASTM D6938—In-Place Density and Water Content of Soil and Soil-Aggregate by
Nuclear Methods (Shallow Depth)

ASTM F477—Elastomeric Seals (Gaskets) for Joining Plastic Pipe

ASTM F679—Polyvinyl Chloride (PVC) Large Diameter Plastic Gravity Sewer Pipe and
Fittings

DEFINITIONS

Bedding: Fill placed under, beside and directly over pipe, prior to subsequent backfill
operations

SUBMITTALS
Submit under provisions of Section 01340
Product Data: Provide data indicating pipe, pipe accessories, and standard dimensions

Manufacturer's Installation Instructions: Indicate special procedures required to install
Products specified

Manufacturer's Certificate: Certify that products meet or exceed specified requirements
PROJECT RECORD DOCUMENTS
Submit documents under provisions of Section 01720

Accurately record location of pipe, pipe fittings, connections, cleanouts, invert elevations
and coordinates at each pipe run entrance and exit including all manholes. Horizontal
and vertical as-built elevations are required for all pipe joints. Vertical tolerance: %
inch; horizontal tolerance: 6 inch

Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities

REGULATORY REQUIREMENTS

Conform to Copper Mountain Consolidated Metro District Rules and Regulations for
materials and installation of the Work of this section

FIELD MEASUREMENTS

Verify that field measurements and elevations are as indicated
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1.9 COORDINATION

A. Coordinate the Work with termination of sanitary sewer connection outside building,
connection to District sewer utility service with the Copper Mountain Consolidated
Metro District

PART 2 PRODUCTS
2.1 MANUFACTURERS
A. J-M Manufacturing Company Inc.
Certainteed Corporation
C. Orapproved equal
2.2 MATERIALS

A. Sanitary sewer pipe and fittings, large diameter PVVC:
1. 18 through 48 inch, ASTM F679, T-1 Wall, SDR 35
2. Cell classification: ASTM D1784
a. Pipe: 12364
b. Fittings: 12454
3. Pipe length: 14 or 20 feet standard manufactured length for construction

B. Sanitary sewer pipe and fittings:
1. 4 through 15 inch, ASTM D3034, SDR35/SDR26, as specified on Drawings
2. Cell classification: ASTM D1784, 12454
3. Pipe length: 14 or 20 feet standard manufactured length for construction

C. Site drainage pipe and fittings:
1. 6 through 15 inch, ASTM D3034, SDR 26
2. Cell classification: ASTM D1784, 12454

3. Pipe length: 14 to 20 feet standard manufactured length for construction
D. Joints:
1. Integral bell, ball-and-spigot rubber gasketed joint, ASTM D3212 and F477
2. Internally cast bell with one sealing ring
3. Designed to hold pipe in alignment, provide flexibility, separate the ends of pipe

lengths, resist applied earth pressures, and provide fluid tightness
4. Rubber rings: ASTM D3212 and F477
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2.3

2.4

2.5

2.6

CLEANOUTS

Lid and Frame—Cast iron construction, hinged lid:
1. Lid Design: Open checkerboard grill
2. Nominal Lid and Frame Size: 26 inches

BEDDING MATERIALS
Bedding: Provide bedding as specified in Section 02200
ACCESSORIES

Sewer Service Marker Post: 8 foot long pressure treated 4 x 4 with exposed length of 4 x
4 spray painted green

Rebar: #4 rebar from end of service to 1 foot below finished grade
SOURCE QUALITY CONTROL

Identification Marks: Clearly and permanently marked at not greater than 5 foot intervals
with pipe diameter, PVC cell classification, manufacturer, plant, shift, ASTM, SDR
(SCHD)

Testing per ASTM D3034:
1. Test products not manufactured in the U.S. at an acceptable laboratory in the U.S.

PART 3 EXECUTION

3.1

A

C.
092701

EXAMINATION

Examine pipe and fittings and do not use individual sections containing cracks, dents,
abrasions, and other defects. Remove defective material from the site

Mark rejected pipe and remove from the site

Verify that trench cut is ready to receive work and excavations, dimensions, and
elevations are as indicated on drawings

PREPARATION

Hand trim excavations to required elevations. Correct over excavation with coarse
aggregate

Remove large stones or other hard matter which could damage pipe or impede consistent
backfilling or compaction

Cutting:
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1. Cut and bevel ends in accordance with manufacturer's standard instructions

2. Machine cut ends smooth and square to proper dimensions

3. Do not cut with a cold chisel, iron pipe cutter, or any other method that may
fracture the pipe or leave ragged, uneven edges

4. Remove burrs and wipe off all dust and dirt from jointing surfaces

3.3 BEDDING

A. Excavate pipe trench in accordance with Section 02200 for work of this Section. Hand
trim excavation for accurate placement of pipe to elevations indicated

B. Place minimum of 4 inches of bedding material at trench bottom, level and consolidate
materials in accordance with Section 02200

3.4 INSTALLATION - PIPE

A. Install pipe, fittings, and accessories in accordance with ASTM D2321 and
manufacturer's instructions. Seal joints watertight

B. Inspect pipe and accessories for defects before lowering into trench. Replace all
defective, damaged or unsound pipe

C. Remove all dirt and foreign material from the inside of pipe before laying

D. Check bedding for firmness and uniformity of surface immediately before laying each
section of pipe

E. Carefully lower pipe, fittings, valves, and accessories into the trench with derricks, ropes,
and other suitable equipment to prevent damage

F. Do not dump or drop pipe or accessories into trench

G. Lay pipe to slope gradients noted on drawings:
1. Closely joint to form a smooth flow line

H. Provide full support of pipe barrel over its entire length

I.  Place and tamp bedding under haunches of pipe up to spring line in previously dug bell
holes

J. Install bedding at sides and over top of pipe to minimum compacted thickness of 12
inches compacted to 95 percent
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3.5

3.6

Utilize implements, tools, and facilities per manufacturer instructions

Keep pipe clean during and after laying

Close all open ends with watertight expandable type sewer plugs or test plugs
Remove and relay any pipe which has floated

Do not lay pipe when:

1. There is water in the trench
2. Trench conditions are unsuitable
3. Weather conditions are unsuitable

Use acceptable adaptors at manhole and structure connections to provide a watertight seal
and flexibility; provide a short length of pipe outside each connection

Refer to Section 02200 for trenching requirements. Do not displace or damage pipe
when compacting

Refer to Section 02607 for manhole requirements

Connect to building sanitary sewer outlet and District sewer system

INSTALLATION — SEWER SERVICES

Install as specified herein for installation of pipe and in accordance with standard details
Securely cap end of each sewer service air-tight

Mark location of end of each sewer service with #4 rebar and 4 x 4. Set 4 x 4 to expose a
minimum of 4 feet

JOINTING
Assemble in accordance with the manufacturer's instructions
Wipe clean pipe ends, gasket and gasket groove before inserting gasket

Apply lubricant furnished by the pipe manufacturer to the gasket and the outside of the
spigot end

Utilize assembly tool per manufacturer instructions to center the sleeve over the spigot
end

Insert the spigot end to the reference mark
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3.8

3.9
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Check gasket location after assembly with a suitable gage:

1. Gasket locations to be the distance form the sleeve and recommended by the
coupling manufacturer for their full circumference

2. If not within the required limits, disassemble and reassemble the joint

FITTINGS

Install utilizing standard methods

Lower into trench with rope, cable, chain, or other means to prevent damage
Attach rope, cable or chain around the exterior

Do not attach rope, cable, or chain through the interior

Carefully connect to pipe or other facility

Check joint to insure a sound and proper joint

INSTALLATION - CLEANOUTS

Form bottom of excavation clean and smooth to correct elevation

Form and place cast-in-place concrete base pad, with provision for sanitary sewer pipe
end sections

Establish elevations and pipe inverts for inlets and outlets as indicated

Mount lid and frame level in grout, secured to top cone section to elevation indicated
FIELD QUALITY CONTROL

Field inspection and testing will be performed under provisions of Section 01400
Request inspection prior to and immediately after placing bedding

Compaction testing will be performed in accordance with ANSI/ASTM D698, ASTM
D6938

If tests indicate Work does not meet specified requirements, remove Work, replace and
retest at no cost to the District
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Air test:
1. Perform an air test on each reach of sewer or drain pipe between manholes:
a. Test the first reach prior to installing any of the remaining pipe
b. Provide all necessary piping between the reach to be tested together with
all required materials and equipment
C. Methods used, scheduling, and duration of tests shall be acceptable to
Engineer
d. Low pressure air testing 100 percent of system:

1) Submit complete information to Engineer for review describing the
proposed test method of water exfiltration testing manholes before
beginning air testing

2) Preparation for tests: Flush and clean the sewer line prior to
testing in order to wet the pipe surfaces and produce more
consistent results. Plug and brace all openings in the main sewer
line and the upper connections. Check all pipe plugs with a soap
solution to detect any air leakage. If leaks are found, release the
air pressure, eliminate the leaks and start the test procedure over
again

3) Procedure of test: Add air until the internal pressure of the sewer
line is raised to approximately 4.0 psi gage at which time the flow
of air shall be reduced and the pressure maintained between 3.5
and 4.5 psi gage for a sufficient time to allow the air temperature to
come to equilibrium with the temperature of the pipe

4) After the temperature has stabilized, permit the pressure to drop to
3.5 psi gage in excess of the ground water pressure above the top
of the sewer, at which time a stop watch or a sweep second hand
watch shall be used to determine the time lapse required for the air
pressure to drop to 3.0 psi gage

5) The time elapsed shall not be less than the following:

Pipe size (Inches) Time (sec)
6 through 15 2.67 x length of pipe in ft.
18 through 24 6.84 x length of pipe in ft.

6) Brace all plugs sufficiently to prevent blowouts and vent the
pipeline completely before attempting to remove the plugs

7) Provide pressurizing equipment with a relief valve set at 5 psi to
avoid over pressurizing and damaging an otherwise acceptable line

8) Conduct exfiltration tests on each manhole, leakage as per
exfiltration allowable leakage for manhole

e. Conduct smoke tests to detect leaks if exfiltration or air tests fail to meet

specified limits
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f. Manholes and pipe lines shall not have any visible leaks or damp spots

g. Repair and retest lines that fail tests until satisfactory results are obtained
F.  Lamp Test:

1. Each section between manholes will be lamped by the District

2. Contractor shall furnish suitable assistants to help the District

3. A minimum of 95 percent of a true circle will be required in the lamp tests to
indicate a properly constructed sewer line

4. Repair any sections not passing the lamp test

G. Infiltration Test:

1. At any time prior to expiration of the correction period, infiltration exceeds 50
gallons per inch of nominal diameter per mile per day, locate the leaks and make
repairs

2. If results of infiltration test are not acceptable, perform TV inspection of the reach

in question at the discretion of the District

H. Pipe Deflection test:

1.

2.

o oA

~

092701

If results of lamp test are not acceptable, perform pipe deflection test at the
discretion of the District

No sooner than 30 days after placement and compaction of backfill, but prior to
placement of permanent surface materials, clean and mandrel each line to detect
obstructions (deflections, joint offsets, lateral pipe intrusions, etc.)

Use a rigid mandrel with diameter of at least 95 percent of the pipe's specified
average inside diameter and a length of the mandrel circular portion at least equal
to the nominal pipe diameter

Maximum allowable deflection is 5 percent of the base internal diameter

Pull the mandrel through the pipe by hand

Relay or replace all pipe exceeding the 5 percent deflection at no additional cost
to the District

Retest repaired sections

Maximum allowable deflection at end of one year correction period, 7-1/2 percent
of the base internal diameter tested in the same manner. Uncover and repair
sections exceeding the allowable deflection

END OF SECTION
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SECTION 02732

SITE SANITARY SEWERAGE SYSTEM

PART 1 GENERAL

11 SECTION INCLUDES
A. Sanitary sewerage piping, fittings, accessories and bedding
B. Connection of building sanitary system to District collection system
C. Cleanout access, and accessories

1.2 RELATED SECTIONS

A. Section 01340—Shop Drawings, Product Data and Samples
B. Section 01400—Quality Control

C. Section 01720—Project Record Documents

D. Section 02200—Earthwork

E. Section 02607—Manholes and Covers

F. Section 03001—Concrete
G. Section 03600—Grout
1.3 REFERENCES

A. ASTM D698—Laboratory Compaction Characteristics of Soil Using Standard Effort
(12,400 ft-Ibf/ft> (600 kN-m/m°)

B. ASTM D1784—Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated
Poly(Vinyl Chloride) (CPVC) Compounds

C. ASTM D2321—Underground Installation of Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

D. ASTM D3034—Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings

ASTM D3212—Joints for Drain and Sewer Plastic Pipes Using Flexible
Elastomeric Seals
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1.4

1.5

1.6

1.7

1.8

092701

ASTM D6938—In-Place Density and Water Content of Soil and Soil-Aggregate by
Nuclear Methods (Shallow Depth)

ASTM F477—Elastomeric Seals (Gaskets) for Joining Plastic Pipe

ASTM F679—Polyvinyl Chloride (PVC) Large Diameter Plastic Gravity Sewer Pipe and
Fittings

DEFINITIONS

Bedding: Fill placed under, beside and directly over pipe, prior to subsequent backfill
operations

SUBMITTALS
Submit under provisions of Section 01340
Product Data: Provide data indicating pipe, pipe accessories, and standard dimensions

Manufacturer's Installation Instructions: Indicate special procedures required to install
Products specified

Manufacturer's Certificate: Certify that products meet or exceed specified requirements
PROJECT RECORD DOCUMENTS
Submit documents under provisions of Section 01720

Accurately record location of pipe, pipe fittings, connections, cleanouts, invert elevations
and coordinates at each pipe run entrance and exit including all manholes. Horizontal
and vertical as-built elevations are required for all pipe joints. Vertical tolerance: %
inch; horizontal tolerance: 6 inch

Identify and describe unexpected variations to subsoil conditions or discovery of
uncharted utilities

REGULATORY REQUIREMENTS

Conform to Copper Mountain Consolidated Metro District Rules and Regulations for
materials and installation of the Work of this section

FIELD MEASUREMENTS

Verify that field measurements and elevations are as indicated
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1.9 COORDINATION

A. Coordinate the Work with termination of sanitary sewer connection outside building,
connection to District sewer utility service with the Copper Mountain Consolidated
Metro District

PART 2 PRODUCTS
2.1 MANUFACTURERS
A. J-M Manufacturing Company Inc.
Certainteed Corporation
C. Orapproved equal
2.2 MATERIALS

A. Sanitary sewer pipe and fittings, large diameter PVVC:
1. 18 through 48 inch, ASTM F679, T-1 Wall, SDR 35
2. Cell classification: ASTM D1784
a. Pipe: 12364
b. Fittings: 12454
3. Pipe length: 14 or 20 feet standard manufactured length for construction

B. Sanitary sewer pipe and fittings:
1. 4 through 15 inch, ASTM D3034, SDR35/SDR26, as specified on Drawings
2. Cell classification: ASTM D1784, 12454
3. Pipe length: 14 or 20 feet standard manufactured length for construction

C. Site drainage pipe and fittings:
1. 6 through 15 inch, ASTM D3034, SDR 26
2. Cell classification: ASTM D1784, 12454

3. Pipe length: 14 to 20 feet standard manufactured length for construction
D. Joints:
1. Integral bell, ball-and-spigot rubber gasketed joint, ASTM D3212 and F477
2. Internally cast bell with one sealing ring
3. Designed to hold pipe in alignment, provide flexibility, separate the ends of pipe

lengths, resist applied earth pressures, and provide fluid tightness
4. Rubber rings: ASTM D3212 and F477
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2.3

2.4

2.5

2.6

CLEANOUTS

Lid and Frame—Cast iron construction, hinged lid:
1. Lid Design: Open checkerboard grill
2. Nominal Lid and Frame Size: 26 inches

BEDDING MATERIALS
Bedding: Provide bedding as specified in Section 02200
ACCESSORIES

Sewer Service Marker Post: 8 foot long pressure treated 4 x 4 with exposed length of 4 x
4 spray painted green

Rebar: #4 rebar from end of service to 1 foot below finished grade
SOURCE QUALITY CONTROL

Identification Marks: Clearly and permanently marked at not greater than 5 foot intervals
with pipe diameter, PVC cell classification, manufacturer, plant, shift, ASTM, SDR
(SCHD)

Testing per ASTM D3034:
1. Test products not manufactured in the U.S. at an acceptable laboratory in the U.S.

PART 3 EXECUTION

3.1

A

C.
092701

EXAMINATION

Examine pipe and fittings and do not use individual sections containing cracks, dents,
abrasions, and other defects. Remove defective material from the site

Mark rejected pipe and remove from the site

Verify that trench cut is ready to receive work and excavations, dimensions, and
elevations are as indicated on drawings

PREPARATION

Hand trim excavations to required elevations. Correct over excavation with coarse
aggregate

Remove large stones or other hard matter which could damage pipe or impede consistent
backfilling or compaction

Cutting:
02732-4 CMSPEC



1. Cut and bevel ends in accordance with manufacturer's standard instructions

2. Machine cut ends smooth and square to proper dimensions

3. Do not cut with a cold chisel, iron pipe cutter, or any other method that may
fracture the pipe or leave ragged, uneven edges

4. Remove burrs and wipe off all dust and dirt from jointing surfaces

3.3 BEDDING

A. Excavate pipe trench in accordance with Section 02200 for work of this Section. Hand
trim excavation for accurate placement of pipe to elevations indicated

B. Place minimum of 4 inches of bedding material at trench bottom, level and consolidate
materials in accordance with Section 02200

3.4 INSTALLATION - PIPE

A. Install pipe, fittings, and accessories in accordance with ASTM D2321 and
manufacturer's instructions. Seal joints watertight

B. Inspect pipe and accessories for defects before lowering into trench. Replace all
defective, damaged or unsound pipe

C. Remove all dirt and foreign material from the inside of pipe before laying

D. Check bedding for firmness and uniformity of surface immediately before laying each
section of pipe

E. Carefully lower pipe, fittings, valves, and accessories into the trench with derricks, ropes,
and other suitable equipment to prevent damage

F. Do not dump or drop pipe or accessories into trench

G. Lay pipe to slope gradients noted on drawings:
1. Closely joint to form a smooth flow line

H. Provide full support of pipe barrel over its entire length

I.  Place and tamp bedding under haunches of pipe up to spring line in previously dug bell
holes

J. Install bedding at sides and over top of pipe to minimum compacted thickness of 12
inches compacted to 95 percent
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3.5

3.6

Utilize implements, tools, and facilities per manufacturer instructions

Keep pipe clean during and after laying

Close all open ends with watertight expandable type sewer plugs or test plugs
Remove and relay any pipe which has floated

Do not lay pipe when:

1. There is water in the trench
2. Trench conditions are unsuitable
3. Weather conditions are unsuitable

Use acceptable adaptors at manhole and structure connections to provide a watertight seal
and flexibility; provide a short length of pipe outside each connection

Refer to Section 02200 for trenching requirements. Do not displace or damage pipe
when compacting

Refer to Section 02607 for manhole requirements

Connect to building sanitary sewer outlet and District sewer system

INSTALLATION — SEWER SERVICES

Install as specified herein for installation of pipe and in accordance with standard details
Securely cap end of each sewer service air-tight

Mark location of end of each sewer service with #4 rebar and 4 x 4. Set 4 x 4 to expose a
minimum of 4 feet

JOINTING
Assemble in accordance with the manufacturer's instructions
Wipe clean pipe ends, gasket and gasket groove before inserting gasket

Apply lubricant furnished by the pipe manufacturer to the gasket and the outside of the
spigot end

Utilize assembly tool per manufacturer instructions to center the sleeve over the spigot
end

Insert the spigot end to the reference mark
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Check gasket location after assembly with a suitable gage:

1. Gasket locations to be the distance form the sleeve and recommended by the
coupling manufacturer for their full circumference

2. If not within the required limits, disassemble and reassemble the joint

FITTINGS

Install utilizing standard methods

Lower into trench with rope, cable, chain, or other means to prevent damage
Attach rope, cable or chain around the exterior

Do not attach rope, cable, or chain through the interior

Carefully connect to pipe or other facility

Check joint to insure a sound and proper joint

INSTALLATION - CLEANOUTS

Form bottom of excavation clean and smooth to correct elevation

Form and place cast-in-place concrete base pad, with provision for sanitary sewer pipe
end sections

Establish elevations and pipe inverts for inlets and outlets as indicated

Mount lid and frame level in grout, secured to top cone section to elevation indicated
FIELD QUALITY CONTROL

Field inspection and testing will be performed under provisions of Section 01400
Request inspection prior to and immediately after placing bedding

Compaction testing will be performed in accordance with ANSI/ASTM D698, ASTM
D6938

If tests indicate Work does not meet specified requirements, remove Work, replace and
retest at no cost to the District
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Air test:
1. Perform an air test on each reach of sewer or drain pipe between manholes:
a. Test the first reach prior to installing any of the remaining pipe
b. Provide all necessary piping between the reach to be tested together with
all required materials and equipment
C. Methods used, scheduling, and duration of tests shall be acceptable to
Engineer
d. Low pressure air testing 100 percent of system:

1) Submit complete information to Engineer for review describing the
proposed test method of water exfiltration testing manholes before
beginning air testing

2) Preparation for tests: Flush and clean the sewer line prior to
testing in order to wet the pipe surfaces and produce more
consistent results. Plug and brace all openings in the main sewer
line and the upper connections. Check all pipe plugs with a soap
solution to detect any air leakage. If leaks are found, release the
air pressure, eliminate the leaks and start the test procedure over
again

3) Procedure of test: Add air until the internal pressure of the sewer
line is raised to approximately 4.0 psi gage at which time the flow
of air shall be reduced and the pressure maintained between 3.5
and 4.5 psi gage for a sufficient time to allow the air temperature to
come to equilibrium with the temperature of the pipe

4) After the temperature has stabilized, permit the pressure to drop to
3.5 psi gage in excess of the ground water pressure above the top
of the sewer, at which time a stop watch or a sweep second hand
watch shall be used to determine the time lapse required for the air
pressure to drop to 3.0 psi gage

5) The time elapsed shall not be less than the following:

Pipe size (Inches) Time (sec)
6 through 15 2.67 x length of pipe in ft.
18 through 24 6.84 x length of pipe in ft.

6) Brace all plugs sufficiently to prevent blowouts and vent the
pipeline completely before attempting to remove the plugs

7) Provide pressurizing equipment with a relief valve set at 5 psi to
avoid over pressurizing and damaging an otherwise acceptable line

8) Conduct exfiltration tests on each manhole, leakage as per
exfiltration allowable leakage for manhole

e. Conduct smoke tests to detect leaks if exfiltration or air tests fail to meet

specified limits
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f. Manholes and pipe lines shall not have any visible leaks or damp spots

g. Repair and retest lines that fail tests until satisfactory results are obtained
F.  Lamp Test:

1. Each section between manholes will be lamped by the District

2. Contractor shall furnish suitable assistants to help the District

3. A minimum of 95 percent of a true circle will be required in the lamp tests to
indicate a properly constructed sewer line

4. Repair any sections not passing the lamp test

G. Infiltration Test:

1. At any time prior to expiration of the correction period, infiltration exceeds 50
gallons per inch of nominal diameter per mile per day, locate the leaks and make
repairs

2. If results of infiltration test are not acceptable, perform TV inspection of the reach

in question at the discretion of the District

H. Pipe Deflection test:

1.

2.

o oA

~
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If results of lamp test are not acceptable, perform pipe deflection test at the
discretion of the District

No sooner than 30 days after placement and compaction of backfill, but prior to
placement of permanent surface materials, clean and mandrel each line to detect
obstructions (deflections, joint offsets, lateral pipe intrusions, etc.)

Use a rigid mandrel with diameter of at least 95 percent of the pipe's specified
average inside diameter and a length of the mandrel circular portion at least equal
to the nominal pipe diameter

Maximum allowable deflection is 5 percent of the base internal diameter

Pull the mandrel through the pipe by hand

Relay or replace all pipe exceeding the 5 percent deflection at no additional cost
to the District

Retest repaired sections

Maximum allowable deflection at end of one year correction period, 7-1/2 percent
of the base internal diameter tested in the same manner. Uncover and repair
sections exceeding the allowable deflection

END OF SECTION
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SECTION 02936

SEEDING
PART 1 GENERAL
11 SECTION INCLUDES
A. Soil preparation
B. Seeding, mulching and fertilizer
C. Erosion control barriers
D. Seed protection and slope stabilization
E. Maintenance
1.2 RELATED SECTIONS
A. Section 01340—Shop Drawings, Product Data and Samples
Section 02200—Earthwork
1.3 REFERENCES
A. FS O-F-241—Fertilizers, Mixed, Commercial
American Association of Nurserymen—Standardized Plant Names
14 DEFINITIONS
A. Weeds: Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush
Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass,
Poison Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy,
Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and
Brome Grass
1.5 SUBMITTALS
A.  Submit under provisions of Section 01340
Product Data: Live Seed analyses for grass mixtures not more than 9 months old
including percent of live seed, germination, all crop seeds in excess of 1 percent, inerts
and weeds
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QUALITY ASSURANCE

Provide seed mixture in tagged containers showing percentage of each seed species in the
mix, year of production, net weight, date of packaging, and location of packaging

Provide a certificate of the PLS test of the grass seed intended for the project
Provide a copy of the analysis of the mulch to the District prior to application

Provide certification from suppliers that laboratory and field testing of hydro mulch
product meets all of the requirements pertaining to wood cellulose fiber mulch

QUALIFICATIONS

Applicator—Company specializing in performing work of this section:
1. Experienced with type, elevation, topography and scale of work specified
2. Adequate equipment and personnel to perform work

REGULATORY REQUIREMENTS

Comply with codes and ordinances of local regulatory agencies for fertilizer and
herbicide composition and regulations of State of Colorado

Provide certificate of compliance from authority having jurisdiction indicating approval
of seed mixture

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of Section 01610

Deliver grass seed mixture in sealed containers. Seed in damaged packaging is not
acceptable

ENVIRONMENTAL REQUIREMENTS
Do not prepare or seed frozen soils
Do not water saturated soils

Perform seeding and planting only after preceding work establishing final ground surface
is completed

Do not mulch over seeded areas when wind exceeds 15 mph

Conduct minimum of two (2) soil tests to confirm fertilizer type and application rates
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1.11 MAINTENANCE SERVICE

A. Maintain seeded areas immediately after placement until grass is well established and
exhibits vigorous growing condition

B. Manage irrigation applications to insure proper seed germination and growth of the grass
112 WARRANTY

A. All plant material and work accomplished under this section shall be guaranteed to
provide a uniform stand of grass acceptable to the District at the end of a one (1) year
time period from the completion of the Seeding and Erosion Control work

PART 2 PRODUCTS
2.1  SEED SUPPLIERS

A. Suppliers:
1. Arkansas Valley Seed Company
2. Or approved substitution

2.2 RECLAMATION MIXTURE

A. Mountain Mix—Adapted to higher elevations, mountain pasture and meadows as well as
soil stabilization for ski slopes and construction sites:

Cereal Rye: 20%

Perennial Rye: 20%

Kentucky Bluegrass: 19%

Mountain Brome: 15%

Orchardgrass: 15%

Timothy: 10%

Manchar Smooth Brome: 10%

Alsike Clover: 1%

Seeding Rate:

a. Drilled: 15 to 20 Ibs/acre

b. Broadcast: 20 to 25 Ibs/acre

CoNR~ LN E

B. Dryland Pasture Mix—Elevations of 3,000 to 10,000 feet, drought tolerant grasses. For
areas not receiving regular irrigation:

Lincoln Smooth Brome: 20%

Oahe Intermediate Wheat grass: 20%

Dahurian Wildrye: 15%

Paiute Orchardgrass: 15%

Tetraploid Perennial Ryegrass: 10%

Hycrest Crested Wheatgrass: 10%

Revenue Slender Wheatgrass: 10%

Seeding Rate:
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a. Drilled: 15 to 20 Ibs/acre
b. Broadcast: 20 to 25 Ibs/acre

C. Compensate for percentage of purity and germination by furnishing sufficient additional
seed to equal the specified pure live seed product. The formula for determining the
quantity of pure live seed (PLS) shall be:

Pounds of Seed (Bulk) X Purity X Germination =
Pounds of Pure Live Seed (PLS)

2.3  SOIL ADDITIVES (FERTILIZER)

A. Mycorrhizal Inoculum:
1. Arbuscular Micorrhizal Inculum, AM 120 as supplied by Reforestation
Technologies International (800-784-4769) or approved equal

2.4 MULCH

A. Where required by the Contract Documents, Provide mulching material consisting of
weed free grass hay. Hay in a state of advanced decomposition will not be approved

B. Do not use hay that is musty, moldy, decayed, caked or of otherwise low quality. At least
75% of the mulch by weight shall be ten (10) inches or more in length

25 HYDRO MULCH

A. Provide wood cellulose fiber for hydro mulching without any substance or factor which
might inhibit germination or growth of grass seed

B. Dye the fiber an appropriate color to allow metering of its application

C. Wood cellulose fibers: Evenly dispersed and suspended when agitated in water and form
a blotter-like ground cover when sprayed uniformly on the surface of the soil, readily
absorbs water and allows infiltration to the underlying soil

D. Weight specifications from suppliers, and for all applications: Refer only to air dry
weight of the fiber, a standard equivalent to ten (10%) percent moisture content

E.  Supply mulch material in packages having a gross weight not in excess of one-hundred
(100) pounds, and marked by the manufacturer to show the air dry weight content

F.  Provide Mat-Blend mulch as manufactured by Mat Inc. or approved equal

26  TOPSOIL
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Select onsite topsoil: Earth material of loose friable loam reasonably free of admixtures
of subsoil, refuse stumps, roots, rocks, brush, weeds or other material which can be
detrimental to the proper development of site revegetation

ACCESSORIES
Provide erosion control barriers in accordance with Section 02200

Straw bales used for erosion control barriers: Wire or string wound and less than one
year old. Do not use bales in an advanced state of deterioration regardless of age

Stakes for erosion control bales: No. 4 reinforcing steel or 2-inch x 2-inch wood stakes
Erosion Control Fabric: Provide in accordance with Section 02200
Silt Fence: Provide in accordance with Section 02200

Water: Clean, fresh and free of substances or matter which could inhibit vigorous growth
of grass

PART 3 EXECUTION

3.1

A

3.2

092701

GENERAL
Seed all areas disturbed by construction

Pattern for seeding and mulching, and fertilization as required by field conditions. In no
case shall revegetation occur within 30 days of the application of a chemical weed control
substance

SOIL PREPARATION

Harrow and scarify soil to a depth of 4 inches by mechanical and hand methods in order
to establish a uniform and acceptable seed bed surface. Areas that have been eroded or
rutted to a degree will require the placement of topsoil, graded and compacted to a
uniform and acceptable seed bed surface

Uniformly place and spread topsoil removed during grubbing. Provide minimum
thickness of 2-inches above the surrounding finished grade. Key topsoil to the
underlying and surrounding material by the use of harrows, rollers or other equipment
suitable for the purpose

02936-5 CMSPEC



3.3

3.4

Apply water to the topsoil for compaction purposes in a fine spray by nozzles in such a
manner that it will not wash or erode the newly placed soil

Exercise care during soil preparation on all embankments so as not to disturb established
ground cover. Areas disturbed during the soil preparation will be fertilized, seeded and
mulched at the discretion of the District in accordance with these documents

FERTILIZATION
Application Rates: 60 pounds per acre or 1.4 pounds per square foot
Apply to all disturbed soil reclamation areas

Application Methods:

1. Broadcast and till: Evenly distribute across seedbed after seed application. Cover
exposed seed and inoculum by hand raking and/or application of an organic top
dressing. Do not leave inoculum exposed to sunlight for more than four hours

2. Seed drilling: Incorporate into soil at a depth range at or below the seed. Apply
either as soil is tilled for final time prior to smoothing seedbed or immediately
before drilling of seed commences. Do not leave inoculum exposed to sunlight
for more than four hours

3. Hydroseeding: Apply in a first pass with seed. A second pass with hydromulch
to cover exposed seed and inoculum is remmended

Do not proceed with fertilization in adverse weather and unsuitable ground conditions.
Examples of these respective conditions may be wind, precipitation, frozen and untillable
ground or conditions detrimental to the effectiveness of the application

Apply fertilizer in a manner to assure uniform distribution

In cases where work progress is stopped due to the above conditions, fertilization will
begin again, when appropriate conditions exist. The application will begin again with a
reasonable overlapping of the previously applied area

SEEDING
All seeding shall be installed by the drilling method

Do not proceed with seeding in adverse weather and unsuitable ground conditions.
Examples of these respective conditions may be wind, precipitation, frozen or untillable
ground or conditions detrimental to the effectiveness of the application. All seeding shall
be performed between April 1st and October 1st, of the calendar year of construction.
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DRILLING

Accomplish seeding by means of an approved power drawn drill, followed by drag
chains. The grass drill should be equipped with a satisfactory feeding mechanism,
agitation, and double disk furrow openers. Equip drills with depth bands set to maintain
a planting depth of approximately 1/2 inch and shall be set to space rows not more than 7
inches apart

If inspections indicate that strips wider than the specified space between the rows planted
have been left or other areas skipped, the District will require immediate resowing of
seed in such areas at the Contractor's expense. The seeding mixture shown in the
Materials Section applies at a pure live seed rate per acre

HAND SEEDING (AS APPROVED BY THE DISTRICT FOR AREAS
INACCESSIBLE FOR DRILLING)

In certain areas where access is limited, seeding may be accomplished by hand
broadcasting seed over the area. Special care shall be taken to assure the proper seeding
rate is used on these areas. After broadcasting of the seed has been accomplished, the
seed shall be raked into the soil to a depth of 1/4" to 3/4" and rolled. The seeding mixture
shown in the Materials Section applies at twice the pure live seed (PSL) rate per acre

MULCHING

Mulch and or hydro mulch will be applied to areas seeded. All other areas are to be
mulched by mechanical or hand methods depending on the accessibility of equipment.
All new seeded areas, except areas to be hydro mulched , shall be mulched and crimped
within 24 hours after seeding. Areas not mulched and crimped within 24 hours after
seeding will be reseeded in accordance with the specified seed mix at the Contractor's
expense prior to mulching and crimping

Hydro mulch is required for all areas with a slope equal to or greater than 4:1

Apply a uniform layer of straw mulch to newly seeded areas at the rate of 2 tons per acre,
crimped with a crimper or other approved methods, or a uniform slurry mixture of
cellulose fiber mulch if seeded hydraulically

Do not hydraulic mulch in the presence of free surface water. Apply wood cellulose fiber
mulch at the rate of 1,800 pounds per acre

AREAS TO BE RESEEDED

Reseed all areas that are damaged or disturbed by the Contractor's activities and
construction staging area according to these Specifications
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3.9 MAINTENANCE
A. Fertilize the seeded areas once a uniform stand of grass has been established

Maintain seeded areas until there is an acceptable uniform plant growth. Reseed areas
that are not producing a uniform plant growth within five (5) weeks following seeding.
Acceptable uniform plant growth shall be defined as that time when the scattered bare
spots, not greater than 1 square foot in area, do not exceed three (3%) of the seeded area

C. Areas that are seeded late in the fall planting season which are not producing acceptable
uniform plant growth, as described above, shall be reseeded during the following spring
planting season. If such a condition exists, and the Contractor has diligently, in the
opinion of the District, pursued the performance of his work, the District at his option,
may extend the contract completion date and reduce contract retainage. Retainage may
be reduced to less than five (5%) percent of the total contract amount, but shall be at least
two (2) times the estimated cost of obtaining the required growth in the indicated areas,
plus areas which are susceptible to damage by winter kill, washout or other causes

3.10 STRAW BALE EROSION CONTROL BARRIERS AND SILT FENCE
A. Install straw bale erosion control barriers and silt fence in accordance with Section 02200
3.11 SEED PROTECTION AND SLOPE STABILIZATION

A. Cover seeded slopes with erosion control fabric in accordance with Section 02200

END OF SECTION
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SECTION 03001

CONCRETE

PART 1 GENERAL
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SECTION INCLUDES

Cast-in-place concrete, concrete encasement

Reinforcing steel

Forms

Concrete accessories

RELATED SECTIONS

Section 01340—Shop Drawings, Product Data and Samples
Section 01400—Quality Control

Section 02607—Manholes and Covers

Section 02667—Site Water Lines

Section 03600—Grout

REFERENCES

ACI 214—Recommended Practice for Evaluation of Strength Test Results of Concrete
ACI 301—Specifications for Structural Concrete

ACI 304—Measuring, Mixing, Transporting and Placing Concrete
ACI 305.1—Standard Specification for Hot Weather Concreting
ACI 305R—Guide to Hot Weather Concreting

ACI 306.1—Standard Specification for Cold Weather Concreting

ACI 306R—Guide to Cold Weather Concreting
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H. ACI 308—Standard Practice for Curing Concrete
I.  ACI 318—Building Code Requirements for Structural Concrete
J.  ACI 347—Guide to Formwork for Concrete

K. ASTM A82—Steel Wire, Plain, for Concrete Reinforcement

L. ASTM A615—Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

M. ASTM A185—Steel Welded Wire Reinforcement, Plain, for Concrete

N. ASTM C31—Making and Curing Concrete Test Specimens in the Field

0. ASTM C39—Compressive Strength of Cylindrical Concrete Specimens

P.  ASTM C143—Slump of Hydraulic Cement Concrete

Q. ASTM C33—Concrete Aggregates

R.  ASTM C94—Ready-Mixed Concrete

S.  ASTM C150—~Portland Cement

T. ASTM C171—Sheet Materials for Curing Concrete

U. ASTM C260—Air-Entraining Admixtures for Concrete

V. ASTM C309—Liquid Membrane-Forming Compounds for Curing Concrete

W. ASTM C494—Chemical Admixtures for Concrete

X. ASTM C618—Coal Fly Ash and Raw or Calcinated Natural Pozzolan for Use in
Concrete

Y. ASTM D1751 —Preformed Expansion Joint Filler for Concrete Paving and Structural

Construction (Nonextruding and Resilient Bituminous Types)
Z. ASTM D2103—Polyethylene Film and Sheeting

AA. CRSI—Concrete Reinforcing Steel Institute - Manual of Standard Practice
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CRSI PRB—Placing Reinforcing Bars
FED PS1—Construction and Industrial Plywood
PERFORMANCE TOLERANCES

Confirm to ACI 301 and ACI 347, as modified herein. In case of conflict, ACI 347
governs over ACI 301

SUBMITTALS
Submit under provisions of Section 01340
Shop Drawings: Reinforcing bar lists, fabrication and placement drawings

Product Data—Provide sufficient information on mix design and products specified to
verify compliance with specifications:
1. Existing data on proposed design mixes, certified and complete

QUALITY ASSURANCE

Perform work in accordance with ACI 301

Acquire cement and aggregate from same source for all work
DELIVERY, STORAGE, AND HANDLING

Reinforcing steel: Store on supports which will keep it from contact with the ground and
cover

Rubber and plastic materials: Store in a cool place, do not expose to direct sunlight
Prepare a delivery ticket for each load of ready-mixed concrete

Truck operator shall hand ticket to Engineer at the time of delivery with ticket to show:
Quantity delivered

Actual quantity of each material in batch

Outdoor temp in the shade

Time at which cement was added

Numerical sequence of the delivery

Quantity of water that can be added in the field based on mix design

coarwNE

PART 2 PRODUCTS

2.1
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FORMS
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Plywood: FED PS1, waterproof resin-bonded, exterior type Douglas Fir; face adjacent to
concrete Grade B or better

Lumber: Straight, uniform width and thickness: and free from knots, offsets, holes,
dents, and other surface defects

Chamfer strips: Clear, white pine, surface against concrete planed

Form coating: L & M Construction Chemicals Inc. "Debond”, Dayton Superior “Clean
Strip JLIEF”, Nox-Crete “Nox-Crete Form Coating EB”, or approved equal

Form ties: Removable end, permanently embedded body types with waterstops not
requiring auxiliary spreaders, with cones on outer ends, embedded portion 1 inch
minimum back from concrete face. If not provided with threaded ends, constructed for
breaking off ends without damage to concrete. Burke Company “Burke Penta-Tie
System” or approved equal.

REINFORCING STEEL
Bars: ASTM A615, Grade 60
Welded wire fabric: ASTM A185 or A497

Bar supports: PS 7; CRSI Class B or E, fabricated from galvanized wire having PVC
coated legs

CONCRETE

Cement: ASTM C150, Type Il

Fly ash: ASTM C618, Class F or Class F, except loss on ignition not more than 5%
Fine aggregate: Clean, natural sand, ASTM C33; no manufactured or artificial sand

Coarse aggregate: Crushed rock, natural gravel, or other inert granular material, ASTM
C33 except clay and shale particles no more than 1%

Water: Clean and free of deleterious substances

Admixtures:
1. Air entraining agent: ASTM C260; Master Builders (BASF) “MB-VR”, Sika
Chemical “AEA”, or approved equal

ACCESSORIES

Polyethylene film: ASTM C171, ASTM D2103 6 mil
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Expansion Joint Filler: ASTM D1751, asphalt impregnated fiber board glass fiber, 1/2
inch thickness unless indicated otherwise

C. Waterstop: Metal, 14 Ga, not galvanized or coated, 8 inches minimum

o

2.5
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Vapor barrier: Polyethylene coated reinforced paper, BSK “Sisalkraft 822" or approved
equal

MIX

Design concrete mix within the limits specified
Comply with ASTM C94

Maximum Aggregate Size: 1 inch

Water Content: No more than 35 gal per cu yd or the equivalent cement weight if fly ash
is added

Slump: 4 inch maximum:
1. As low as possible consistent with proper handling and thorough compaction

Volumetric Air Content: 6% + 1% after placement:
1. Air may be omitted from interior slabs to be trowel finished

Strength: Compressive strength as determined by ASTM C39: 3000 psi minimum at 28
days

Consistency: Uniform slump, suitable for the placement conditions with aggregate
floating uniformly throughout the concrete mass, flowing sluggishly when vibrated or
spaded

Adjust mix as required to meet specifications and specific job conditions as directed by
the District

PART 3 EXECUTION

3.1

A

3.2

092701

EXAMINATION
Verify requirements for concrete cover over reinforcement

Verify that anchors, seats, plates, reinforcement and other items to be encased into
concrete are accurately placed, positioned securely, and will not cause hardship in placing
concrete

FORMS
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A. Design to produce hardened concrete to the shape, lines, and dimensions indicated on the
drawings

B. Conform to ACI 347 as modified herein

C. Surfaces exposed to view:

1. Prefabricated plywood panel forms, job-built plywood forms, or forms lined with
plywood or fiberboard

2. Laid out in a regular and uniform pattern with long dimensions vertical and joints
aligned

3. Produce finished surfaces free from offsets, ridges, waves, and concave or convex
areas

4. Maximum deviation from a true plane: 1/8 inch within 6 feet

D. Plywood or lined forms are not required for surface normally submerged or not normally
exposed to view

E. Other type of forms may be used for surfaces not restricted to plywood or lined forms as
backing for form lining

F.  Provide forms above all extended footings; flat segmental forms, 2 foot maximum width,
may be used for curved surfaces 25 feet minimum diameter

G. Provide polyethylene film to protect concrete from water loss when placing concrete
against gravel or crushed rock not containing 25 percent minimum material passing a No.
4 sieve, lap joint 4 inches

H.  When placing concrete against rock, remove all loose pieces of rock and clean exposed
surface with high pressure hose

I.  Provide substantial forms sufficiently tight to prevent leakage of concrete

J.  Brace or tie forms to maintain desired position, shape, and alignment during and after
concrete placement

K. Size and space wailers, studs, internal ties and other form supports so proper working
stresses are not exceeded

L. Where the top of a wall will be exposed to weathering, stop form on at least 1 side at true
line and grade

M. Locations to be finished to a specified elevation, slope, or contour, bring form to true line
and grade and provide a wooden guide strip at the proper location in the forms for
finishing the top surface with a screed or template

N. Install form ties on exposed surfaces in uniformly spaced vertical and horizontal rows
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Provide chamfer strips to bevel salient edges and corners. Do not provide for top edges
of walls and slabs to be tooled or for edges to be buried

Do not remove or disturb until concrete has attained sufficient strength to safely support
all dead and live loads

Maintain forms in place for a minimum of 40 hours or for length of curing time in
accordance with ACI 306.1/306R when temperature is 45 degrees F and below

Remove forms carefully to prevent surface gouging, corner or edge breakage and other
damage

REINFORCING STEEL

Accurately position reinforcing steel on supports, spacers, hangers, or other reinforcing
steel

Secure with wire ties or suitable clips

Where reinforcement is placed in 2 layers, place bars in upper layer directly above bars in
lower layer

EMBEDMENTS

Accurately position and securely anchor in forms, anchor bolts, steel shapes, sleeves,
masonry anchorages, and other materials to be embedded in concrete

Anchor bolts:

1. Unless installed in pipe sleeves, provide sufficient threads on anchor bolts to
permit a nut on the concrete side of the form or template
2. Install a second nut on the other side of the form or template

3. Adjust the nuts to hold the bolt rigidly in the proper position
Clean embedments before installation

Clean concrete spatter and other foreign substances from surfaces not in contact with
concrete

PLACING CONCRETE
Place concrete in accordance with ACI 304

Notify the District not less than 24 hrs in advance of the times and places at which
contractor intends to place concrete

Predetermine limits at each pour and place all concrete within limits of pour in one
continuous operation
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Rigidly secure forms, reinforcing steel, embedment, and anchor bolts in proper position

Remove all mud, water, ice, snow, frozen material, and debris from space to be occupied
by concrete

Clean surfaces encrusted with dried concrete from previous concrete operations

Convey to the point of final deposit by methods which will prevent separation or loss of
ingredients

Place concrete in final position without being moved laterally more than 5 feet

Place concrete in approximately horizontal layers of proper depth for proper compaction,
not more than 2 feet

Place subsequent layer while the preceding layer is still plastic
Fill form at a rate not less than 2 feet per hour
Top finish concrete when thoroughly settled

Remove all laitance, debris, and surplus water from the tops of the forms by screeding,
scraping or other effective means

Overfill the forms for walls whose tops will be exposed to the weather and screed off the
excess after the concrete has settled

Provide vertical construction joints as required to comply with these requirements
COMPACTION
Thoroughly compact concrete during and immediately after placement

Work concrete around all reinforcements and embedments and into the corners of the
forms

Use mechanical vibrators which will maintain 9,000 cycles per minutes when immersed
in the concrete, 1 1/2 hp motor minimum

COLD WEATHER CONCRETING

Conform to ACI 306R, except as modified herein
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Minimum concrete temp at the time of mixing:

Outdoor Temp Concrete Temp
at Placement (in shade) at Mixing
Below 30 degrees F 70 degrees F
Between 30 degrees F and

45 degrees F 60 degrees F
Above 45 degrees F 45 degrees F

Do not place heated concrete which is warmer than 80 degrees F

If freezing temp are expected during curing, maintain the concrete temp at or above 50
degrees F for 5 days or 70 degrees F for 3 days with forms in place

Do not allow concrete to cool suddenly
HOT WEATHER CONCRETING
Conform to ACI 305R, except as modified herein

At air temp of 90 degrees F and above keep concrete as cool as possible during placement
and curing

Do not allow concrete temperature to exceed 70 degrees F at placement
Prevent plastic shrinkage cracking due to rapid evaporation of moisture

Do not place concrete when the actual or anticipated evaporation rate equals or exceeds
0.2 Ibs per sq ft per hr as determined from ACI 305.1, Fig 2.1.4

WATERTIGHT JOINTS

Provide watertight joints with metal waterstops at walls and bottom slabs of valve vaults
where below finished grade and in contact with backfill or subgrade material on the
opposite side

Install continuous metal waterstops through the length of the construction joint which are
clean and free of coatings to insure a strong bond with concrete

Provide lap junctions between adjacent sections a minimum of 5 inches. Securely bolt or
weld together

Maintain in proper position until surrounding concrete is deposited and compacted
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3.11

3.12

CONSTRUCTION JOINTS
As indicated on the drawings or designated by the District
FINISHING UNFORMED SURFACES

Float finish buried or permanently submerged concrete not forming an integral of a
structure except as required to attain surface elevations, contours and freedom from
laitance

Screed and initial float finish followed by additional floating, and troweling as required,
all other surfaces

Screeding:

1. Screed concrete surfaces to the proper elevation and contours with all aggregates
completely embedded in mortar

2. Surface free of irregularities of height or depth more than 1/4 inch measured from
a 10 foot straightedge

Broom finish:

1. Broom finish exterior slabs and manhole benches

2. Broom after second floating and at right angles to normal traffic

CURING AND PROTECTION

Protect concrete from moisture loss at relatively constant temperature for at least 7 days
after placement except that the time period for curing by saturation for concrete being
protected from low temp shall be 1 day less than the duration of low temp protection

Cure concrete by methods which will keep concrete surfaces adequately wet during
curing, in accordance with ACI 308

Water curing:

1. Begin water saturation as quickly as possible after initial set

2. Regulate water application to provide complete surface coverage with a minimum
of runoff

3. Interrupt the application of water to walls for grout cleaning only over the area

being cleaned at the time and do not permit the surface to become dry during such
an interruption

Membrane curing:

1. Membrane curing compound may be used in lieu of water curing on concrete
which will not be covered later with mortar or concrete

2. Spray apply membrane curing compound at not more than:
a. General use: 300 sf per gal recommended
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3. Cover unformed surfaces within 30 minutes of final finishing

4. If forms are removed before the end of the curing period, immediately apply
curing compound to the formed surface before they dry out

5. Protect curing compound against abrasion during the curing period

Film curing:

1. Polyethylene sheeting may be used in lieu of water curing on concrete which will

be covered or hidden from view

Begin film curing as quickly after initial set of the concrete as possible
Completely cover the surfaces with polyethylene sheeting

Overlap the sheeting edges for sealing and anchorage

Seal joints between sheets

Promptly repair tears, holes, and other damage

Nookrwd

billowing
DEFECTIVE CONCRETE

Defective Concrete: Concrete not conforming to required lines, details, dimensions,
tolerances or specified requirements

Repair or replacement of defective concrete will be determined by the District
Repair defects in formed concrete surfaces within 24 hours of removing forms
Replace defective concrete within 48 hrs

Cut out and remove to sound concrete honeycombed or otherwise defective concrete
Cut edges square to avoid feathering

Comply with Chapter 9, ACI 301

Perform repair work so as not to interfere with thorough curing of adjacent concrete
Adequately cure repair work

FINISHING FORMED SURFACES

Remove fins and other surface projections from all formed surfaces except exterior
surfaces that will be in contact with earth backfill and are not specified to be
dampproofed

Use a power grinder, if necessary, to remove projections and provide a flush surface

Anchor covering continuously at edges and on the surfaces as required to prevent



3.15

Remove fins and fill tie hole on surfaces exposed to view:
1. Clean, dry and fill tie holes with epoxy grout

2. Finish flush to match the texture of adjacent concrete

Grout cleaning under provisions of Chapter 10, ACI 301

1. Grout clean surfaces exposed to view to produce a smooth uniform surface free of
marks, voids, surface glaze and cement dust

2. Use nonshrink grout mix with bonding agent. Dampen surface and apply with

cork or rubber float
FIELD QUALITY CONTROL

Perform all field and compressive strength tests to determine compliance of concrete
materials in accordance with the specifications except as indicated otherwise under
provisions of Section 01400

Field Control Test:
1. Tests by ACI certified technician

2. Make tests in presence of the District

3. Provide all equipment, supplies, and the services of one or more employees, as
required

4. The test frequencies specified are minimum. Additional tests may be performed

as required by the job conditions

Slump: Test a sample from each truck load in accordance with ASTM C143 if requested
by the District and when making test cylinders

Air Content: Test a sample from each truck load if requested by the District and when
making test cylinders

Compression Tests:

1. Make one set of 4 cylinders each day when up to 25 cu yds have been placed or as
required by the District

2. Make one additional set of 4 cylinders for each additional 25 cu yds or each major
pour placed in one day or as required by the District

3. Test two cylinders in each set at 28 days

The other two cylinders to be used as directed by the District at any time
The District will evaluate in accordance with ACI 214 and 318

Make, cure, store, and deliver cylinders in accordance with ASTM C31
Test in accordance with ASTM C39

o ok
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7. Mark or tag each set of test cylinders with the date and time of day the cylinders
were made, the location in the work where the concrete represented by the
cylinders was placed, the delivery truck or batch number, the air content, and the
slump

F.  Storage Facilities for Concrete Test Cylinders:
1. Including water necessary, a specially prepared box with high-low thermometer
and thermostatically controlled heating devices in accordance with ASTM C31

G. Failure of Test Cylinder Results:
1. Upon failure of 28-day test cylinder results, the District may require the
Contractor, at his expense, to obtain and test at least three 4-inch diameter cored
samples from area in question

2. Concrete will be considered adequate if average of three core tests is at least 85
percent of, and if no single core is less than 75 percent of, the specified 28-day
strength

3. In the event an area is found to be structurally unsound, the District may order

removal and replacement of concrete as required. The cost of the core tests and
removal and replacement of defective concrete shall be borne by the Contractor
4. Fill all core holes as specified for repairing defective concrete

END OF SECTION
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SECTION 03600

GROUT

PART 1 GENERAL

11

A

1.2

1.3

14

1.5

A

SECTION INCLUDES

Patching cavities in concrete

Other grouting specified or indicated on drawings
RELATED SECTIONS

Section 02607—Manholes and Covers

Section 02667—Site Water Lines

Section 03001—Concrete

REFERENCES

ASTM C109—Compressive Strength of Hydraulic Cement Mortar (Using 2-in. Cube
Specimens)

ASTM C157—Length Change of Hardened Hydraulic-Cement Mortar and Concrete
ASTM C191—Time of Setting of Hydraulic Cement by Vicat Needle
SUBMITTALS

Submit under provisions of Section 01340

Product Data: Provide manufacturer's catalog sheet for material indicating test data and
physical properties

QUALITY ASSURANCE

Conform to applicable industry standard, Corps of Engineers, Specification CRD-C 621 -
Specification for non-shrink grout

PART 2 PRODUCTS

2.1

A

092701

MANUFACTURERS

Non-Shrink, Non-Metallic Grout
1. Master Builders - Masterflow 928
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2.2

C.
D.

2. L & M Inc. - Crystex
3. Sika - SikaGrout 212
4. Or approved equal

Epoxy/Grout Adhesive

1. Master Builders — Concresive 1380
2. Sika - Sikadur 32 Hi-Mod

3. Or approved equal

Latex Bonding Agent
1. MR Meadows - Intralok Bonding Agent
2. Or approved equal

MATERIALS

Non-Shrink, Non-Metallic Grout: Factory premixed compound consisting of non-
metallic aggregate, cement, water reducing and plasticizing agents, capable of developing
minimum compressive strength of 4000 psi in one day and 8000 psi in 7 days

Epoxy Grout—Three Component Epoxy Resin System:

1. Two liquid epoxy components
2. One inert aggregate filtered component
3. Each component furnished in separate package for mixing at job site

Water: Clean and free from deleterious substances

Latex Bonding Agent: Acrylic liquid compound readily mixable as an admixture to grout

PART 3 EXECUTION

3.1

A

092701

PREPARATION

Non-Shrink, Non-Metallic Grout:

1. Clean concrete surface to receive grout
2. Saturate concrete with water for 24 hrs prior to grouting and remove excess water
just prior to placing grout
3. Cold weather conditions:
a. Warm concrete, substrate and base plate to 40 deg F, or above; store grout
in warm area
b. Follow manufacturer's recommendations for cold weather application
4. Hot weather conditions:
a. Use cold mixing water and cool base plate if possible; store grout in cool
area
b. Follow manufacturer's recommendations for hot weather application
5. Apply to clean, sound surface
6. Apply latex bonding agent to hardened concrete surfaces as indicated or as

directed by the District
03600-2 CMSPEC



B. Epoxy Grout: Apply only to clean, dry, sound surface
3.2  APPLICATION

A. Non-Shrink, Non-Metallic Grout:

Mix in a mechanical mixer with latex bonding agent

Use no more water than necessary to produce flowable grout

Provide expansion joints on long pours

Provide air vents where necessary to eliminate air pockets

Place in accordance with manufacturer's instructions

Completely fill all spaces and cavities below the top of baseplates

Provide forms where baseplates and bedplates do not confine grout

Where exposed to view finish grout edges smooth

Except where a slope is indicated on the drawings, finish edges flush at the
baseplate, bedplate, member or piece of equipment

Protect against rapid moisture loss by immediately covering with wet rags and
polyethylene sheets or curing compound

11.  Wet cure grout for 7 days, minimum

12. Maintain the temperature at a minimum of 40 deg F until grout reaches 3000 psi
13.  After placement of grout, eliminate excessive external vibration

CoNO~wNE

-
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B. Epoxy Grout:

1. Mix and place in accordance with manufacturer's instructions

2. Completely fill all cavities and spaces around dowels and anchors without voids

3. Obtain manufacturer's field technical assistance as required to insure proper
placement

3.3 SCHEDULE

A. Non-Shrink, Non-Metallic Grout: General Use
1. Manhole rings
2. Manbhole lift holes and joints
3. Where indicated by standard details

B. Epoxy Grout:
1. Grouting of dowels and anchor bolts into existing concrete
2. Where indicated by standard details

END OF SECTION
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SECTION 07160

BITUMINOUS DAMPPROOFING

PART 1 GENERAL
11 SECTION INCLUDES
A. Bituminous type dampproofing of precast concrete manholes
1.2 RELATED SECTIONS
A. Section 01340—Shop Drawings, Product Data and Samplers
Section 02607—Manholes and Covers
C. Section 03001—Concrete
1.3 SUBMITTALS
A.  Submit under provisions of Section 01340

Product Data: Provide data, certificates, and material safety data sheets on dampproofing
product. Label submittal with type and intended use

C. Manufacturer's Instructions: Indicate special surface preparation procedure, substitute
conditions requiring special attention

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Semi-Mastic Dampproofing
1. Sonneborn - Hydrocide 700B
2. W.R. Meadows - Sealmastic Type 2
3. Or approved equal

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify that surface substrate conditions are ready to receive work as instructed by the
product manufacturer

B. Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.
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C. Test shop applied primer for compatibility with subsequent cover materials.

D. Do not proceed with surface preparation or coating application until conditions are
suitable.

3.2 PREPARATION

A.  Apply dampproofing to clean, dry surfaces:
1. Remove dirt, dust, sand, grit, mud, oil, grease, and other foreign matter
2. Protect surfaces not to be coated from contamination, discoloration or other
damage with drop cloths or other suitable methods

Do not add any adulterants or unauthorized thinners
Thoroughly mix each time paint withdrawn from container

Keep containers closed tightly except while paint is withdrawn

m O O

Thinning only permitted to obtain recommended coverage at lower application
temperatures

3.3 APPLICATION - GENERAL
A. Apply products in accordance with manufacturer's recommendations

Do not apply initial coating until moisture content of surface is within moisture
limitations of coating manufacturer

C. Apply paint with suitable brushes, rollers, or spraying equipment:

1. Rate of application shall not exceed that as recommended by paint manufacturer
for the surface involved
2. Keep brushes, rollers, and spraying equipment clean, dry, free from contaminants

and suitable for the finish required

D. Comply with recommendation of product manufacturer for drying time between
succeeding coats

E.  Finish coats shall be smooth, free of brush marks, streaks, laps or pile up of paint, and
skipped or missed areas

F.  Make edges of coating adjoining other materials or colors clean and sharp with no
overlapping

G. Do not permit coating to get on top of concrete walls or on exposed wall surfaces above
specified limits

H. Do not use Benzol or other volatile toxic solvents for thinning coating
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3.4

3.5

092701

Provide adequate forced ventilation when applying coating in enclosed spaces to:

1. Remove all vapors from solvents as rapidly as produced

2. Insure that workers are adequately protected

Inspection:

1. Do not apply additional coats until completed coat has been inspected by the
Engineer

2. Only inspected coats of paint will be considered in determining number of coats
applied

APPLICATION - DAMPPROOFING

Apply in two coats with high pile rollers, brush or air spray equipment recommended by
manufacturer

Do not use benzol or other volatile toxic solvents for thinning coating

Application Rate—15-18 square feet per gallon (1/8 inch total thickness):
1. Application rate may vary with manufacturer

Apply only when surface of concrete is clean, dry and when temperatures are 40 degrees
F and rising

Apply in a continuous, unbroken film, free of pinholes

Do not apply when temperatures less than 35 degrees F are anticipated.
Do not apply in rain or when rain is threatening.

Backfill in accordance with manufacturer's recommendations.
SCHEDULE

Semi-Mastic Dampproofing—Buried Surfaces:
1. All exterior wall surfaces of precast manholes in contact with earth or backfill
below finished grade. Include exterior surfaces of sump.

END OF SECTION
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SECTION 15430

PLUMBING SPECIALTIES

PART 1 GENERAL

11

A

1.2

1.3
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m

14

1.5

1.6

070312

SECTION INCLUDES

Backflow preventers for domestic, commercial, fire and irrigation systems
RELATED SECTIONS

Section 02667—Site Water Lines

Section 03001—Concrete

REFERENCES

ANSI/ASME B1.20.1—Pipe Threads, General Purpose (Inch)

ANSI/ASME B16.1—Cast Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 250
ANSI/ASSE 1013—Backflow Preventers, Reduced Pressure Principle

ASTM A536—Ductile Iron Castings

ASTM B584—Copper Alloy Sand Castings for General Applications
SUBMITTALS

Submit under provisions of Section 01340

Shop Drawings: Indicate dimensions, weights, and placement of openings and holes

Produce Data: Provide component sizes, rough-in requirements, service sizes, connections to
other equipment and piping and finishes

Manufacturer's Installation Instructions: Indicate assembly and support requirements
PROJECT RECORD DOCUMENTS

Submit under provisions of Section 01720

Record actual locations of equipment, cleanouts and backflow preventers

REGULATORY REQUIREMENTS
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A. Conform to applicable code for installation of backflow prevention device
Provide certificate of compliance from authority having jurisdiction indicating approval of
installation and testing of backflow prevention device
1.7 QUALITY ASSURANCE
A. Comply with District Cross-Connection Control requirements
Maintenance Data: Include installation instructions, spare parts lists, exploded assembly
views
1.8 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle products to site under provisions
B. Accept specialties on site in original factory packaging. Inspect for damage
PART 2 PRODUCTS
2.1 BACKFLOW PREVENTERS
A. Manufacturers:
1. Zurn/Wilkins
2. Febco
3. Or approved equal
B. Materials:
1. 2-inches and smaller:
a. Cast bronze, ASTM B584 body with stainless steel internal parts and springs
b. Two independently operated spring-loaded center guided check valves
C. Diaphragm type differential pressure relief valve located between check
valves
d. Third check valve which opens under back pressure in case of diaphragm
failure
e. Non-threaded vent outlet
f. All assembled with two shutoff full port resilient seated ball valves and four
resilient seated ball valve test cocks
2. 4-inches to 6-inches:

070312

a.

Fusion bonded epoxy coated cast iron, ASTM A536 Grade 4 body with
bronze and stainless steel internal parts and stainless steel springs

Two independently operated spring-loaded center guided check valves
Diaphragm type differential pressure relief valve located between check
valves

Third check valve which opens under back pressure in case of diaphragm
failure
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e. Non-threaded vent outlet
f. Assembled with two shutoff non rising stem gate valves, and four full port
resilient seated ball valve test cocks

C. Maximum working pressure: 175 psi
D. Hydrostatic test pressure: 350 psi

E. End connections:

1. 2-inches and smaller:
a. Threaded ANSI/ASME B1.20.1

2. 4 -inches to 6-inches:
a. Flanged ANSI/ASME B16.1, Class 125 cast iron
b. Raised or plain faced

2.2  ACCESSORIES

A. Reduced Pressure Principle Backflow Preventers:
1. 2-inches and smaller: Interior installation accessories include air gap adapter and
integral battery monitor switch

PART 3 EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions and in an area not subject to flooding
B. Pipe relief from backflow preventer to nearest drain

C. Coordinate with plumbing piping work to achieve acceptable operating system

END OF SECTION
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