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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.1 DESCRIPTION
This work consists of all labor, materials, and equipment necessary for
furnishing and installing chain link fence, gates and accessories in
conformance with the lines, grades, and details as shown.

1.2 RELATED WORK

A. Grounding of fencing for enclosures of electrical equipment and for

lightning protection as shown: Section 26 05 26, GROUNDING AND BONDING
FOR ELECTRICAL SYSTEMS.
Temporary Construction Fence: Section 01 00 00, GENERAL REQUIREMENTS.
Finish Grading: Section 31 20 00, EARTH MOVING, and Section 32 90 0o,
PLANTING.

1.3 MANUFACTURER'S QUALIFICATIONS
Fence, gates, and accessories shall be products of manufacturers'
regularly engaged in manufacturing items of type specified.

1.4 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND
SAMPLES, furnish the following:
1. Manufacturer's Literature and Data: Chain link fencing, gates and
all accessories.

2. Manufacturer's Certificates: Zinc-coating complies with complies

with specifications.

Shop Drawings for chain link gates.

Certification that fence alignment meets requirements of contract

documents.

1.5 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society for Testing and Materials (ASTM) :
Al21-07. ..t iee i Metallic Coated Carbon Steel Barbed Wire
A392-07. . i Zinc-Coated Steel Chain-Link Fence Fabric
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AB817-07. . it e e e Metal-Coated Steel Wire for Chain-Link Fence

Fabric and Marcelled Tension Wire

C94/C94M—07. ... ... Ready-Mixed Concrete
F567-07.....iueieenenan. Installation of Chain-Link Fence
F626-(R2003) ............ Fence Fittings

FO900-05.. ... uinuunn.. Industrial and Commercial Swing Gates
F1043-06.......c0veevuun. Strength and Protective Coatings on Metal

Industrial Chain-Link Fence Framework
Fl083-08.....00iueenunnn. Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures.
C. Federal Specifications (Fed. Spec.):
FF-P-110J. ... uvevunnnn Padlock, Changeable Combination

PART 2 - PRODUCTS

2.1 GENERAL
Materials shall conform to ASTM F1083 and ASTM A392 ferrous metals,
zinc-coated; and detailed specifications forming the various parts
thereto; and other requirements specified herein. Zinc-coat metal
members (including fabric, gates, posts, rails, hardware and other
ferrous metal items) after fabrication shall be reasonably free of

excessive roughness, blisters and sal-ammoniac spots.

2.2 CHAIN-LINK FABRIC
ASTM A392 9 gauge wire woven in a 50 mm (2 inch) mesh. Top and bottom
selvage shall have twisted and barbed finish. Zinc-coating weight shall
be (1.2 ounces per square foot).

2.3 POST, FOR GATES AND FENCING
ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and
weights of posts shall conform to the tables in the ASTM Specification.
Provide post braces and truss rods for each gate, corner, pull or end
post. Provide truss rods with turnbuckles or other equivalent

provisions for adjustment.

2.4 TOP RAIL AND BOTTOM RAIL
ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and
weights of posts shall conform to the tables in the ASTM Specification;
fitted with suitable expansion sleeves and means for securing rail to

each gate, corner, and end posts.
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2.5 TOP AND BOTTOM TENSION WIRE
ASTM A817 and ASTM F626, zinc-coated, having minimum coating the same
as the fence fabric.

2.6 ACCESSORIES
Accessories as necessary caps, rail and brace ends, wire ties or clips,
braces and tension bands, tension bars, truss rods, and miscellaneous

accessories conforming to ASTM Fé626

2.7 BARBED WIRE SUPPORT ARMS
ASTM F626, single arm type, steel or malleable iron.

2.8 BARBED WIRE
ASTM Al2l1l, zinc-coated steel wire and barbs; standard size and
construction: 2.51 mm (0.099 inch) diameter line wire with 2.03 cm
(0.080 inch) diameter, 2-point barbs.

2.9 GATES
ASTM F900, type as shown. Gate framing, bracing, latches, and other
hardware zinc-coating weight shall be the same as the FABRIC. // Gate
leaves more than 2400 mm (8 feet) wide shall have either intermediate
members and diagonal truss rods, or shall have tubular members as
necessary to provide rigid construction, free from sag or twist. //
Gates less than 2400 mm (8 feet) wide shall have truss rods or
intermediate braces //. Attach gate fabric to the gate frame by method
standard with the manufacturer, except that welding will not be
permitted. Arrange latches for padlocking so that padlock will be
accessible from both sides of the gate regardless of the latching
arrangement. When required, extend each end member of gate frame
sufficiently above the top member or provide three strands of barbed

wire in horizontal alignment with barbed wire strands on the fence.

2.10 GATE HARDWARE
A. Manufacturer's standard products, installed complete. The type of

hinges shall allow gates to swing through 180 degrees, from closed to
open position. Hang and secure gates in such a manner that, when
locked, they cannot be lifted off hinges.

B. Provide stops and keepers for all double gates. Latches shall have a
plunger-bar arranged to engage the center stop. Arrange latches for
locking. Center stops shall consist of a device arranged to be set in

concrete and to engage a plunger bar. Keepers shall consist of a
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mechanical device for securing the free end of the gate when in full

open position.

C. Padlocks for gates are specified under Section 08 71 00, DOOR HARDWARE.
Padlocks shall have chains that are securely attached to the gate or
gate post.

2.11 CONCRETE
ASTM C94/C94M, using 19 mm (3/4 inch) maximum-size aggregate, and
having minimum compressive strength of 25 mPa (3000 psig) at 28 days.
Non-shrinking grout shall consist of one part Portland cement to three
parts clean, well-graded sand, non-shrinking grout additive and the
minimum amount of water to produce a workable mix.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install fence by properly trained crew, on previously prepared
surfaces, to line and grade as shown. Install fence in accordance with
ASTM F567 and with the manufacturer's printed installation
instructions, except as modified herein or as shown. Maintain all
equipment, tools, and machinery while on the project in sufficient
quantities and capacities for proper installation of posts, chain links

and accessories.

B. A Registered Professional Land Surveyor or Registered Civil Engineer
specified in Section 01 00 00, GENERAL REQUIREMENTS, shall stake out

and certify the fence alignment to meet the requirements as shown.

3.2 EXCAVATION
Excavation for concrete-embedded items shall be of the dimensions
shown, except in bedrock. If bedrock is encountered before reaching the
required depth, continue the excavation to the depth shown or 450 mm
(18 inches) into the bedrock, whichever is less, and provide a minimum
of 50 mm (2 inches) larger diameter than the outside diameter of the
post. Clear loose material from post holes. Grade area around finished
concrete footings as shown and dispose of excess earth as directed by
the Resident Engineer.

3.3 POST SETTING
Install posts plumb and in alignment. Set post in concrete footings of
dimensions as shown, except in bedrock. Thoroughly compact concrete so

as it to be free of voids and finished in a slope or dome to divert
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water running down the post away from the footing. Install posts in
bedrock with a minimum of 25 mm (one inch) of non-shrinking grout
around each post. Thoroughly work non-shrinking grout into the hole so
as to be free of voids and finished in a slope or dome. Cure concrete
and grout a minimum of 72 hours before any further work is done on the

posts.

3.4 POST SETTING IN STRUCTURES
Install post in retaining walls, curbs, concrete slabs, or similar
construction in proper size galvanized pipe sleeves set into the
concrete or built into the masonry as shown. Set sleeves plumb and 13
mm (1/2 inch) above the finished structure. Fill space solidly between
sleeve and post with non-shrinking grout, molten lead, or sulphur, and
finish to divert water running down the post away from the post base.

3.5 POST CAPS
Fit all exposed ends of post with caps. Provide caps that fit snugly
and are weathertight. Where top rail is used, provide caps to
accommodate the top rail. Install post caps as recommended by the
manufacturer and as shown.

3.6 SUPPORTING ARMS
Design supporting arms, when required, to be weathertight. Where top
rail is used, provide arms to accommodate the top rail. Install
supporting arms as recommended by the manufacturer and as shown.

3.7 TOP RAILS AND BOTTOM RAILS
Install rails before installing chain link fabric. Provide suitable
means for securing rail ends to terminal and intermediate post. The
rails shall have expansion couplings (rail sleeves) spaced as
recommended by the manufacturer. Where fence is located on top of a
wall, install expansion couplings over expansion joints in wall.

3.8 TOP AND BOTTOM TENSION WIRE
Install and pull taut tension wire before installing the chain-link
fabric.

3.9 ACCESSORIES
Supply accessories (posts braces, tension bands, tension bars, truss
rods, and miscellaneous accessories), as required and recommended by
the manufacturer, to accommodate the installation of a complete fence,
with fabric that is taut and attached properly to posts, rails, and

tension wire.
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3.10 FABRIC

Pull fabric taut and secured with wire ties or clips to the top rail
bottom rail and tension wire close to both sides of each post and at
intervals of not more than 600 mm (24 inches) on centers. Secure
fabric to posts using stretcher bars and ties or clips.

3.11 BARBED WIRE
Install barbed wire, when required, on supporting arms above the fence
posts. Extend each end member of gate frames sufficiently above the top
member to carry three strands of barbed wire in horizontal alignment
with barbed wire strands on the fence. Pull each strand taut and
securely fasten to each supporting arm and extended member.

3.12 GATES
Install gates plumb, level, and secure for full opening without
interference. Set keepers, stops and other accessories into concrete as
required by the manufacturer and as shown. Adjust hardware for smooth
operation and lubricate where necessary.

3.13 REPAIR OF GALVANIZED SURFACES

Use galvanized repair compound, stick form, or other method, where
galvanized surfaces need field or shop repair. Repair surfaces in
accordance with the manufacturer's printed directions.

3.14 FINAL CLEAN-UP
Remove all debris, rubbish and excess material from the station.

---END - - -
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SECTION 32 90 00

PLANTING

PART 1 - GENERAL

1.1 DESCRIPTION
A. The work in this section consists of furnishing and installing plant,
soils, edging turf, grasses and landscape materials required as

specified in locations shown.

1.2 RELATED WORK

A. Topsoil Testing: Section 01 45 29, TESTING LABORATORY SERVICES.

B. Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS.

C. Stripping Topsoil, Stock Piling and Topsoil Materials: Section 31 20 00,
EARTH MOVING.

1.3 DEFINITIONS

A. Backfill: The earth used to replace earth in an excavation.

B. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a
container, with a well-established root system reaching sides of
container and maintaining a firm ball when removed from container.
Container shall be rigid enough to hold ball shape and protect root mass
during shipping and be sized according to ANSI Z60.1 for type and size
of plant required.

C. Finish Grade: Elevation of finished surface of planting soil.

D. Planting Soil: Standardized topsoil; existing, native surface topsoil;
existing, in-place surface soil; imported topsoil; or manufactured
topsoil that is modified with soil amendments and perhaps fertilizers to
produce a soil mixture best for plant growth.

E. Plant Material: These terms refer to vegetation in general, including
trees, shrubs, vines, ground covers, turf and grasses, ornamental
grasses, bulbs, corms, tubers, or herbaceous vegetation.

F. Root Flare: Also called "trunk flare." The area at the base of the
plant's stem or trunk where the stem or trunk broadens to form roots;
the area of transition between the root system and the stem or trunk.

G. Subgrade: Surface or elevation of subsoil remaining after excavation is
complete, or the top surface of a fill or backfill before planting soil

is placed.
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H. Subsoil: All soil beneath the topsoil layer of the soil profile, and

typified by the lack of organic matter and soil organisms.
1.4 ABBREVIATIONS
1.5 DELIVERY, STORAGE AND HANDLING

A. Notify the Contracting Officer’s Representative of the delivery schedule
in advance so the plant material may be inspected upon arrival at the
job site. Remove unacceptable plant and landscape materials from the job
site immediately.

B. Deliver packaged materials in original, unopened containers showing
weight, certified analysis, name and address of manufacturer, and
indication of conformance with state and federal laws, as applicable.
Keep seed and other packaged materials in dry storage away from
contaminants.

C. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities,
walkways and pavements, or on existing turf areas or plants. Keep
bulk materials in dry storage away from contaminants.

2. Provide erosion control measures to prevent erosion or displacement
of bulk materials, discharge of soil-bearing water runoff, and
airborne dust reaching adjacent properties, water conveyance systems,
or walkways.

3. Accompany each delivery of bulk fertilizers, 1lime, and soil
amendments with appropriate certificates.

D. Deliver bare-root stock plants freshly dug. Immediately after digging up
bare-root stock, pack root system in wet straw, hay, or other suitable
material to keep root system moist until planting.

E. Do not prune trees and shrubs before delivery. Protect bark, branches,
and root systems from sun scald, drying, wind burn, sweating, whipping,
and other handling and tying damage. Do not bend or bind-tie trees or
shrubs in such a manner as to destroy their natural shape. Provide
protective covering of plants during shipping and delivery. Do not drop
plants during delivery and handling.

F. Handle planting stock by root ball.

G. The use of equipment such as "tree spades" is permitted provided the
plant balls are sized in accordance with ANSI Z60.1 and tops are
protected from damage.

H. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to
18 deg C) until planting.
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I. Deliver plants after preparations for planting have been completed, and
install immediately. If planting is delayed more than 6 hours after
delivery, set plants and trees in their appropriate aspect (sun,
filtered sun, or shade), protect from weather and mechanical damage, and
keep roots moist.

1. Heel-in bare-root stock: Soak roots that are in dry condition in
water for two hours. Reject dried-out plants.

2. Set balled stock on ground and cover ball with soil, peat moss,
sawdust, or other acceptable material.

3. Do not remove container-grown stock from containers before time of
planting.

4. Water root systems of plants stored on-site deeply and thoroughly
with a fine-mist spray. Water as often as necessary to maintain root
systems in a moist, but not overly-wet, condition.

J. Harvest, deliver, store, and handle sod according to requirements in
TPI's "Guideline Specifications to Turfgrass Sodding". Deliver sod in
time for planting within 24 hours of harvesting. Protect sod from
breakage, seed contamination and drying.

K. Deliver sprigs in air tight bags to keep from drying out. Sprigs
delivered unwrapped, shall be kept moist in burlap or other accepted
material until planting.

L. Deliver plugs within 24 hours of harvesting, keep moist until planting.

M. All pesticides and herbicides shall be properly labeled and registered
with the U.S. Department of Agriculture. Deliver materials in original,
unopened containers showing, certified analysis, name and address of
manufacturer, product label, manufacturer’s application instructions
specific to the project and indication of conformance with state and
federal laws, as applicable.

1.6 PROJECT CONDITIONS

A. Verify actual grade elevations, service and utility locations,
irrigation system components, and dimensions of plantings and
construction contiguous with new plantings by field measurements before
proceeding with planting work.

B. Coordinate planting periods with maintenance periods to provide required
maintenance from date of Substantial Completion. Plant during one of the
following periods:

1. Spring Planting: April 1 to June 1

2. Fall Planting: July 20 to Sept 20
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C. Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum
results may be obtained. Apply products during favorable weather
conditions according to manufacturer's written instructions and warranty
requirements.

D. Plant trees, shrubs, and other plants after finish grades are
established and before planting turf areas unless otherwise indicated.
1. When planting trees, shrubs, and other plants after planting turf

areas, protect turf areas, and promptly repair damage caused by
planting operations.

E. Plant trees, shrubs, and other plants after finish grades and irrigation
system components are established.

1. When planting trees, shrubs, and other plants, protect irrigation
system components and promptly repair damage caused by planting
operations.

1.7 QUALITY ASSURANCE:

A. Products Criteria:

1. When two or more units of the same type or class of materials or
equipment are required, these units shall be products of one
manufacturer.

2. A nameplate bearing manufacturer's name or trademark, including model
numbexr, shall be securely affixed in a conspicuous place on
equipment. In addition, the model number shall be either cast
integrally with equipment, stamped, or otherwise permanently marked
on each item of equipment.

B. Installer Qualifications: A qualified landscape installer whose work has
resulted in successful establishment of plants.

1. Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape
Association with 3 years experience in landscape installation.

2. Require Installer to maintain an experienced full-time supervisor on
Project site when work is in progress.

3. Installer's personnel assigned to the Work shall have certification
in one of the following categories from the Professional Landcare
Network and submit one copy of certificate to the Contracting
Officer’s Representative:

a. Certified Landscape Technician (CLT) - Exterior, with installation

designated CLT-Exterior.
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4. Pesticide Applicator: Licensed in state of project, commercial.
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C. A qualified Arborist shall be licensed and required to submit one copy

of license to the Contracting Officer’s Representative.

D. Include an independent or university laboratory, recognized by the State

Department of Agriculture, with the experience and capability to conduct

the testing indicated and that specializes in types of tests to be

performed.

E. For each unamended soil type, furnish soil analysis and a written report

by a qualified soil-testing laboratory stating percentages of organic

matter; gradation of sand, silt, and clay content; cation exchange
capacity; deleterious material; pH; and mineral and plant-nutrient

content of the soil.

1. Testing methods and written recommendations shall comply with USDA's

Handbook No. 60, “Diagnosis and Improvement of Saline and Alkali

Soils”.

2. The soil-testing laboratory shall oversee soil sampling; with depth,

location, and number of samples to be taken per instructions from

Contracting Officer’s Representative. A minimum of 3 representative

samples shall be taken from varied locations for each soil to be used

or amended for planting purposes.
3. Report suitability of tested soil for plant growth.
a. Based upon the test results, state recommendations for soil

treatments and soil amendments to be incorporated. State

recommendations in weight per 1000 sqg. ft. (92.9 sg. m) or volume

per cu. yd (0.76 cu. m) for nitrogen, phosphorus, and potash

nutrients and soil amendments to be added to produce satisfactory

planting soil suitable for healthy, viable plants.

b. Report presence of problem salts, minerals, or heavy metals,

including aluminum, arsenic, barium, cadmium, chromium, cobalt,

lead, lithium, and vanadium. If such problem materials are

present, provide additional recommendations for corrective action.

F. Provide quality, size, genus, species, variety and sources of plants

indicated, complying with applicable requirements in ANSI 260.1.

G. Measure according to ANSI Z60.1. Do not prune to obtain required sizes.

1. Measure trees and shrubs with branches and trunks or canes in their

normal position. Take height measurements from or near the top of the

root flare for field-grown stock and container grown stock. Measure
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main body of tree or shrub for height and spread; do not measure
branches or roots tip to tip. Take caliper measurements 6 inches (150
mm) above the root flare for trees up to 4 inch (100 mm) caliper
size, and 12 inches (300 mm) above the root flare for larger sizes.

2. Measure other plants with stems, petioles, and foliage in their
normal position.

H. Contracting Officer’s Representative may observe plant material either
at place of growth or at site before planting for compliance with
requirements for genus, species, variety, cultivar, size, and quality.
Contracting Officer’s Representative retains right to observe trees and
shrubs further for size and condition of balls and root systems, pests,
disease symptoms, injuries, and latent defects and to reject
unsatisfactory or defective material at any time during progress of
work. Remove rejected trees or shrubs immediately from Project site.

1. Notify Contracting Officer’s Representative of plant material sources
seven days in advance of delivery to site.

I. Include product label and manufacturer's literature and data for
pesticides and herbicides.

J. Conduct a pre-installation conference at Project site.

1.8 SUBMITTALS
A. Submit product data for each type of product indicated, including soils:
1. Include quantities, sizes, quality, and sources for plant materials.
2. Include EPA approved product label, MSDS (Material Safety Data Sheet)
and manufacturer's application instructions specific to the Project.

3. Include color photographs in 3 by 5 inch (76 by 127 mm) print format
of each required species and size of plant material as it will be
furnished to the Project. Take photographs from an angle depicting
true size and condition of the typical plant to be furnished. Include
a scale rod or other measuring device in each photograph. For species
where more than 20 plants are required, include a minimum of 3
photographs showing the average plant, the best quality plant, and
the worst quality plant to be furnished. Identify each photograph
with the full scientific name of the plant, plant size, and name of
the growing nursery.

B. Submit samples and manufacturer’s literature for each of the following

for approval before work is started.
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1. Trees and Shrubs: 1 sample of each variety and size delivered to the
site for review. Maintain approved samples on-site as a standard for
comparison.

C. capabilities and experience. Include project names, addresses, and year
completed, and include names and addresses of owners' contact persons.

D. Prior to delivery, provide notarized certificates attesting that each
type of manufactured product, from the manufacturer, meet the
requirements specified and shall be submitted to the Contracting
Officer’s Representative for approval:

1. Plant Materials (Department of Agriculture certification by State
Nursery Inspector declaring material to be free from insects and
disease) .

2. Seed and Turf Materials notarized certificate of product analysis.

3. Manufacturer's certified analysis of standard products.

4. Analysis of other materials by a recognized laboratory made according
to methods established by the Association of Official Analytical
Chemists, where applicable.

E. Material Test Reports: For existing native surface topsoil existing
in-place surface soil and imported or manufactured topsoil.

F. Maintenance Instructions: Recommended procedures to be established by
Owner for maintenance of plants during a calendar year. Submit before
start of required maintenance periods.

1.9 PLANT AND TURF ESTABLISHMENT PERIOD

A. The establishment period for plants and turf shall begin immediately
after installation, with the approval of the Contracting Officer’s
Representative, and continue until the date that the Government accepts
the project or phase for beneficial use and occupancy. During the
Establishment Period the Contractor shall maintain the plants and turf
as required in Part 3.

1.10 PLANT AND TURF MAINTENANCE SERVICE

A. Provide initial maintenance service for trees, shrubs, ground cover and
other plants by skilled employees of landscape Installer. Begin
maintenance immediately after plants are installed and continue until
plantings are acceptably healthy and well established but for not less
than maintenance period below.

1. Maintenance Period: 3 months from date of Substantial Completion.

B. Obtain continuing maintenance proposal from Installer to Owner, in the

form of a standard yearly (or other period) maintenance agreement,
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starting on date initial maintenance service is concluded. State
services, obligations, conditions, and terms for agreement period and

for future renewal options.

1.11 APPLICABLE PUBLICATIONS

A.

The publications listed below, form a part of this specification to the
extent referenced. The publications are referenced in the text by basic

designation only.

. American National Standards Institute (ANSI):

260.1-04................ Nursery Stock

C. Association of Official Seed Analysts (AOSA): Rules for Testing Seed.

D. American Society For Testing And Materials (ASTM):

E.

B221-08.............. ... Aluminum and Aluminum-Alloy Extruded Bars,

Rods, Wire, Profiles, and Tubes

C33/C33M-11............. Concrete Aggregates

Cl36-06......00ivuiuenn. Sieve Analysis of Fine and Coarse Aggregates
C516-08........0ivennn. Vermiculite Loose Fill Thermal Insulation
C549-06.....ciiirunnnnn Perlite Loose Fill Insulation

C602-07. .. iiveunnnnn. Agricultural Liming Materials

DO977-05. . ittt e Emulsified Asphalt (AASTHO M140)
D5268-07....0iiiiannn. Topsoil Used for Landscaping Purposes

Hortus Third: A Concise Dictionary of Plants Cultivated in the United

States and Canada.

. Turfgrass Producers International (TPI): Guideline Specifications to

Turfgrass Sodding.

. United States Department of Agriculture (USDA): Handbook No. 60

Diagnosis and Improvement of Saline and Alkali Soils; Federal Seed Act

Regulations.

1.12 WARRANTY

A. The Contractor shall remedy any defect due to faulty material or

workmanship and pay for any damage to other work resulting therefrom
within a period of one year from final acceptance, unless noted
otherwise below. Further, the Contractor will provide all manufacturer's
and supplier's written guarantees and warranties covering materials and

equipment furnished under this Contract.

32 90 00-8



10-11

. Plant and Turf Warranty Periods will begin from the date of
Government acceptance of the project or phase for beneficial use and
occupancy.

a. Trees, Shrubs, Vines, and Ornamental Grasses: 12 months.

b. Ground Covers, Biennials, Perennials, Turf, and Other Plants: 12
months.

. The Contractor shall have completed, located, and installed all

plants and turf according to the plans and specifications. All plants

and turf are expected to be living and in a healthy condition at the
time of final inspection.

. The Contractor will replace any dead plant material and any areas

void of turf immediately, unless required to plant in the succeeding

planting season. Provide extended warranty for period equal to
original warranty period for replacement plant materials. Replacement
plant and turf warranty will begin on the day the work is completed.

. Replacement of relocated plants, that the Contractor did not supply,

is not required unless plant failure is due to improper handling and

care during transplanting. Loss through Contractor negligence
requires replacement in plant type and size.

. The Government will reinspect all plants and turf at the end of the

Warranty Period. The Contractor will replace any dead, missing, or

defective plant material and turf immediately. The Warranty Period

will end on the date of this inspection provided the Contractor has
complied with the warranty work required by this specification. The

Contractor shall also comply with the following requirements:

a. Replace plants that are more than 25 percent dead, missing or
defective plant material prior to final inspection.

b. A limit of one replacement of each plant will be required except
for losses or replacements due to failure to comply with
requirements.

c. Mulch and weed plant beds and saucers. Just prior to final
inspection, treat these areas to a second application of approved
pre-emergent herbicide.

d. Complete remedial measures directed by the Contracting Officer’s
Representative to ensure plant and turf survival.

e. Repair damage caused while making plant or turf replacements.
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B. Installer agrees to repair or replace plantings and accessories that
fail in materials, workmanship, or growth within specified warranty
period.

1. Failures include, but are not limited to, the following:

a. Death and unsatisfactory growth, except for defects resulting from
abuse, lack of adequate maintenance, or neglect by Owner, or
incidents that are beyond Contractor's control.

b. Structural failures including plantings falling or blowing over.

c¢. Deterioration of metals, metal finishes, and other materials

beyond normal weathering.
PART 2 - PRODUCTS

2.1 PLANT MATERIAL

A. Plant and turf materials: ANSI Z60.1l; will conform to the varieties
specified and be true to botanical name as listed in Hortus Third;
nursery-grown plants and turf material true to genus, species, variety,
cultivar, stem form, shearing, and other features indicated on Drawings;
healthy, normal and unbroken root systems developed by transplanting or
root pruning; well-shaped, fully branched, healthy, vigorous stock,
densely foliated when in leaf; free of disease, pests, eggs, larvae, and
defects such as knots, sun scald, windburn, injuries, abrasions, and
disfigurement.

1. Trees-deciduous and evergreen: Single trunked with a single leader,
unless otherwise indicated; symmetrically developed deciduous trees
and shrubs of uniform habit of growth; straight boles or stems; free
from objectionable disfigurements; evergreen trees and shrubs with
well developed symmetrical tops, with typical spread of branches for
each particular species or variety. Trees with damaged, crooked, or
multiple leaders; tight vertical branches where bark is squeezed
between two branches or between branch and trunk ("included bark") ;
crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in
diameter; or with stem girdling roots will be rejected.

2. Ground cover and vine plants: Provide the number and length of
runners for the size specified on the Drawings, together with the
proper age for the grade of plants specified. Provide vines and
ground cover plants well established in removable containers,
integral containers, or formed homogeneous soil sections. Plants

shall have been grown under climatic conditions similar to those in
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the locality of the project. Spray all plants budding into leaf or
having soft growth with an anti desiccant at the nursery before
digging.

3. The minimum acceptable sizes of all plants, measured before pruning
with branches in normal position, shall conform to the measurements
designated. Plants larger in size than specified may be used with the
approval of the Contracting Officer’s Representative, with no change
in the contract price. When larger plants are used, increase the ball
of earth or spread of roots in accordance with ANSI Z260.1.

4. Provide nursery grown plant material conforming to the requirements
and recommendations of ANSI Z60.1. Dig and prepare plants for
shipment in a manner that will not cause damage to branches, shape,
and future development after planting.

5. Container grown plants shall have sufficient root growth to hold the
earth intact when removed from containers, but shall not be root
bound.

6. Make substitutions only when a plant (or alternates as specified) is
not obtainable and the Contracting Officer’s Representative
authorizes a change order providing for use of the nearest equivalent
obtainable size or variety of plant with the same essential
characteristics and an equitable adjustment of the contract price.

7. Existing plants to be'relocated, ball sizes shall conform to
requirements for collected plants in ANSI Z60.1, and plants shall be
dug, handled, and replanted in accordance with applicable sections of
these specifications.

8. Do not use plants harvested from the wild, from native stands, from
an established landscape planting, or not grown in a nursery unless
otherwise indicated.

B. Label at least one plant of each variety, size, and caliper with a
securely attached, waterproof and weather-resistant label bearing
legible the correct designation of common name and full scientific name,
including genus and species. Include nomenclature for hybrid, variety,
or cultivar, if applicable for the plant as indicated in the Plant
Schedule or Plant Legend shown on the Drawings. Labels shall be securely
attached and not be removed.

2.2 PLANT AND TURF FERTILIZERS
A. Soil Test: Evaluate existing soil conditions and requirements prior to

fertilizer selection and application to minimize the use of all
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fertilizers and chemical products. Obtain approval of Contracting
Officer’s Representative for allowable products, product alternatives,
scheduling and application procedures. Evaluate existing weather and
site conditions prior to application. Apply products during favorable
weather and site conditions according to manufacturer's written
instructions and warranty requirements. Fertilizers to be registered and
approved by EPA, acceptable to authorities having jurisdiction, and of
type recommended by manufacturer applicable to specific areas as
required for Project conditions and application. Provide commercial
grade plant and turf fertilizers, free flowing, uniform in composition
and conforms to applicable state and federal regulations.

B. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral
character, consisting of slow-release nitrogen, 50 percent derived from
natural organic sources of urea formaldehyde, phosphorous, and potassium
in the following composition:

1. Composition shall be nitrogen, phosphorous, and potassium in amounts
recommended in soil reports from a qualified soil-testing laboratory.

C. Slow-Release Fertilizer: Granular or pellet fertilizer consisting of 50
percent water-insoluble nitrogen, phosphorus, and potassium in the
following composition:

1. Composition shall be nitrogen, phosphorous, and potassium in amounts
recommended in soil reports from a qualified soil-testing laboratory.

D. Plant Tablets: Tightly compressed chip type, long-lasting, slow-release,
commercial-grade planting fertilizer in tablet form. Tablets shall break

2.3 PLANTING SOILS

A. Planting Soil: ASTM D5268 topsoil, with pH range of 5.5 to 7, a minimum
of 4percent organic material content; free of stones 1 inch (25 mm) or
larger in any dimension and other extraneous materials harmful to plant
growth. Mix ASTM D5268 topsoil with the following soil amendments and
fertilizers as recommended by the soils analysis.

B. Existing Planting Soil: Existing, native surface topsoil formed under
natural conditions retained during excavation process and stockpiled
on-site. Verify suitability of native surface topsoil to produce viable
planting soil. Clean soil of roots, plants, sod, stones, clay lumps, and
other extraneous materials harmful to plant growth.

1. Supplement with planting soil when quantities are insufficient.
2. Mix existing, native surface topsoil with the following soil

amendments and fertilizers as recommended by the soils analysis.
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C. Imported Planting Soil: Imported topsoil or manufactured topsoil from
off-site sources can be used if sufficient topsoil is not available on
site to meet the depth as specified herein. The Contractor shall furnish
imported topscil. At least 10 days prior to topsoil delivery, notify the
Contracting Officer’s Representative of the source(s) from which topsoil
is to be furnished. Obtain imported topsoil displaced from naturally
well-drained construction or mining sites where topsoil occurs at least
4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or
marshes.

2.4 LANDSCAPE MEMBRANES

A. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3
oz./sqg. yd. (101 g/sqg. m) minimum, composed of fibers formed into a
stable network so that fibers retain their relative position. Fabric
shall be inert to biological degradation and resist naturally-
encountered chemicals, alkalis, and acids.

B. Composite Fabric shall be woven, needle-punched polypropylene substrate
bonded to a nonwoven polypropylene fabric, 4.8 oz./sq. yd. (162 g/sq.
m) .

2.5 TACKIFIERS AND ADHESIVES

A. Nonasphalt tackifier: Colloidal tackifier recommended by fiber-mulch
manufacturer for slurry application; nontoxic and free of plant-growth
or germination inhibitors.

B. Asphalt emulsion: ASTM D977, Grade SS-1; nontoxic and free of plant-
growth or germination inhibitors.

2.6 EROSION CONTROL

A. Erosion control blankets: Must be MnDot Spec 3885 category 0 erosion
control blanket.

B. No fiber mesh allowed. Include manufacturer's recommended biodegradable
staples, 6 inches (150 mm) long.

2.7 WATER
A. Water shall not contain elements toxic to plant life. Water to be
supplied by contractor at no cost to the Government.
2.8 TORF SELECTIONS
A. Grasses for Cool Regions shall be:
1. Bentgrasses: Redtop (Agrostis alba) & Colonial (Agrostis tenuis)
2. Bluegrasses: Kentucky (Poa pratensis), Rough-stalked (Poa trivialis)

& Canada (Poa compressa)
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3. Fescue: Red (Festuca rubra), Meadow (Festuca pratensis) & Tall
(Festuca arundinacea)
4. Ryegrasses: Perennial (Lolium perenne)
2.9 SEED

A. Grass Seed: Fresh, clean, dry, new-crop seed complying with "AOSA, Rules
for Testing Seed" for purity and germination tolerances. Seed shall be
labeled in conformance with U. S. Department of Agriculture rules and
regulations under the Federal Seed Act and applicable state seed laws.
Wet, moldy, or otherwise damaged seed will not be acceptable.

B. Seed Species: Not less than 95 percent germination, not less than 95

percent pure seed, and not more than 0.5 percent weed seed.
PART 3 - EXECUTION

3.1 EXAMTNATION
A. Examine areas to receive plants for compliance with requirements and
conditions affecting installation and performance.

1. Verify that no foreign or deleterious material or liquid such as
paint, paint washout, concrete slurry, concrete layers or chunks,
cement, plaster, oils, gasoline, diesel fuel, paint thinner,
turpentine, tar, roofing compound, or acid has been deposited in soil
within a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or
muddy conditions.

3. Suspend soil spreading, grading, and tilling operations during
periods of excessive soil moisture until the moisture content reaches
acceptable levels to attain the required results.

4. Uniformly moisten excessively dry soil that is not workable and which
is too dusty.

5. Special conditions may exist that warrant a variance in the specified
planting dates or conditions. Submit a written request to the
Contracting Officer’s Representative stating the special conditions
and proposal variance.

B. Proceed with installation only after unsatisfactory conditions have been
corrected.

C. If contamination by foreign or deleterious material or liquid is present
in soil within a planting area, remove the soil and contamination as
directed by Contracting Officer’s Representative and replace with new

planting soil.
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3.2 PREPARATION

A.

Protect structures, utilities, sidewalks, pavements, and other
facilities and turf areas and existing plants from damage caused by

planting operations.

. Install erosion control measures to prevent erosion or displacement of

soils and discharge of soil bearing water runoff or airborne dust to

adjacent properties and walkways.

. Lay out individual tree and shrub locations and areas for multiple

plantings. Stake locations, outline areas, adjust locations when
requested, and obtain approval by the Contracting Officer’s
Representative of layout before excavating or planting. The Contracting
Officer’s Representative may approve adjustments to plant material

locations to meet field conditions.

. Apply antidesiccant to trees and shrubs using power spray to provide an

adequate film over trunks (before wrapping), branches, stems, twigs, and

foliage to protect during digging, handling, and transportation.

1. If deciduous trees or shrubs are moved in full leaf, spray with
antidesiccant at nursery before moving and again two weeks after

planting.

. Wrap trees and shrubs with burlap fabric over trunks, branches, stems,

twigs, and foliage to protect from wind and other damage during digging,

handling, and transportation.

3.3 PLANTING AREA ESTABLISHMENT

A. Loosen subgrade of planting areas to a minimum depth of 12 inches.Remove

stones larger than 1 inch (25 mm) in any dimension and sticks, roots,

rubbish, and other extraneous matter and legally dispose of them off

Owner's property.

1. Apply fertilizer directly to subgrade before loosening.

2. Thoroughly blend planting soil off-site before spreading spread
topsoil, apply soil amendments and fertilizer on surface, and
thoroughly blend planting soil.

a. Delay mixing fertilizer with planting soil if planting will not
proceed within a few days.
b. Mix lime with dry soil before mixing fertilizer.

3. Spread planting soil to a depth o0f12 inches (300 mm) but not less
than required to meet finish grades after natural settlement. Do not
spread if planting soil or subgrade is frozen, muddy, or excessively

wet.
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a. Spread approximately one-half the thickness of planting soil over
loosened subgrade. Mix thoroughly into top 4 inches (100 mm) of

subgrade. Spread remainder of planting soil.

B. Finish Grading: Grade planting areas to a smooth, uniform surface plane

with loose, uniformly fine texture. Roll and rake, remove ridges, and

fill depressions to meet finish grades.

. Before planting, obtain Contracting Officer’s Representative acceptance

of finish grading; restore planting areas if eroded or otherwise

disturbed after finish grading.

3.5 TREE, SHRUB, AND VINE PLANTING

A. Prior to planting, verify that root flare is visible at top of root ball

according to ANSI Z60.1. If root flare is not visible, remove soil in a
level manner from the root ball to where the top-most root emerges from
the trunk. After soil removal to expose the root flare, verify that root

ball still meets size requirements.

. Remove stem girdling roots and kinked roots. Remove injured roots by

cutting cleanly; do not break.

. Set balled and burlapped stock plumb and in center of planting pit or

trench with root flare 1 inch (25 mm) above adjacent finish grades.

1. Use planting soil for backfill.

2. After placing some backfill around root ball to stabilize plant,
carefully cut and remove burlap, rope, and wire baskets from tops of
root balls and from sides, but do not remove from under root balls.
Remove pallets, if any, before setting. Do not use planting stock if
root ball is cracked or broken before or during planting operation.

3. Backfill around root ball in layers, tamping to settle soil and
eliminate voids and air pockets. When planting pit is approximately
one-half full, water thoroughly before placing remainder of backfill.
Repeat watering until no more water is absorbed.

4. Place planting tablets in each planting pit when pit is approximately
one-half filled; in amounts recommended in soil reports from soil-
testing laboratory. Place tablets beside soil-covered roots about 1
inch (25 mm) from root tips; do not place tablets in bottom of the
hole or touching the roots.

5. Continue backfilling process. Water again after placing and tamping

final layer of soil.
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D. Set container-grown stock plumb and in center of planting pit or trench

with root flare 1 inch (25 mm) above adjacent finish grades.

1.
2

Use planting soil for backfill.
Carefully remove root ball from container without damaging root ball
or plant. Do not use planting stock if root ball is cracked or broken

before or during planting operation.

. Backfill around root ball in layers, tamping to settle soil and

eliminate voids and air pockets. When planting pit is approximately
one-half full, water thoroughly before placing remainder of backfill.

Repeat watering until no more water is absorbed.

. Place planting tablets in each planting pit when pit is approximately

one-half filled; in amounts recommended in soil reports from soil-
testing laboratory. Place tablets beside soil-covered roots about 1
inch (25 mm) from root tips; do not place tablets in bottom of the

hole or touching the roots.

. Continue backfilling process. Water again after placing and tamping

final layer of soil.

E. Set and support bare-root stock in center of planting pit or trench with

root flare 1 inch (25 mm) above adjacent finish grade.

1.
2.

Use planting soil for backfill.

Spread roots without tangling or turning toward surface, and
carefully work backfill around roots by hand. Puddle with water until
backfill layers are completely saturated. Plumb before backfilling,
and maintain plumb while working backfill around roots and placing

layers above roots.

. Place planting tablets in each planting pit when pit is approximately

one-half filled; in amounts recommended in soil reports from soil-
testing laboratory. Place tablets beside soil-covered roots about 1
inch (25 mm) from root tips; do not place tablets in bottom of the

hole or touching the roots.

. Continue backfilling process. Water again after placing and tamping

final layer of soil.

F. When planting on slopes, set the plant so the root flare on the uphill

side is flush with the surrounding soil on the slope; the edge of the

root ball on the downhill side will be above the surrounding soil. Apply

enough soil to cover the downhill side of the root ball.
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3.6 GROUND COVER AND PLANT INSTALLATION

A. Set out and space ground cover and plants other than trees, shrubs, and
vines 18 inches apart in even rows with triangular spacing.

B. Use planting soil for backfill.

C. Dig holes large enough to allow spreading of roots.

D. For rooted cutting plants supplied in flats, plant each in a manner that
will minimally disturb the root system but to a depth not less than two
nodes.

E. Work soil around roots to eliminate air pockets and leave a slight
saucer indentation around plants to hold water.

F. Water thoroughly after planting, taking care not to cover plant crowns
with wet soil.

G. Protect plants from hot sun and wind; remove protection if plants show
evidence of recovery from transplanting shock.

H. Plant ground cover in areas to receive erosion control materials through
the material after erosion control materials are in place.

3.7 PLANT MAINTENANCE

A. Maintain plantings by pruning, cultivating, watering, weeding,
fertilizing, mulching, restoring plant saucers, resetting to proper
grades or vertical position, and performing other operations as required
to establish healthy, viable plantings. Spray or treat as required to
keep trees and shrubs free of insects and disease.

B. Fill in as necessary soil subsidence that may occur because of settling
or other processes. Replace mulch materials damaged or lost in areas of
subsidence.

C. Apply treatments as required to keep plant materials, planted areas, and
soils free of pests and pathogens or disease. Use IPM (Integrated Pest
Management) practices whenever possible to minimize the use of
pesticides and reduce hazards. Treatments include physical controls such
as hosing off foliage, mechanical controls such as traps, and biological
control agents.

3.8 TORF AREA PREPARATION AND GRADING

A. For newly graded subgrades loosen subgrade to a minimum depth of 4
inches (100 mm). Remove stones larger than 1 inch (25 mm) in any
dimension and sticks, roots, rubbish, and other extraneous matter and
legally dispose of them off Owner's property.

1. Apply fertilizer directly to subgrade before loosening, at rates

recommended by the soils analysis.
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2. Spread topsoil, apply fertilizer on surface, and thoroughly blend
planting soil.

3. Spread planting soil to a depth of 8 inches (200 mm) but not less
than required to meet finish grades after light rolling and natural
settlement. Do not spread if planting soil or subgrade is frozen,
muddy, or excessively wet.

a. Spread approximately 1/2 the thickness of planting soil over
loosened subgrade. Mix thoroughly into top 4 inches (100 mm) of
subgrade. Spread remainder of planting soil.

b. Reduce elevation of planting soil to allow for soil thickness of
sod.

Finish grade planting areas to a smooth, uniform surface plane with

loose, uniformly fine texture. Grade to within plus or minus 1/2 inch

(13 mm) of finish elevation. Roll and rake, remove ridges, and fill

depressions to meet finish grades. Limit finish grading to areas that

can be planted in the immediate future.

3.9 PREPARATION FOR EROSION-CONTROL MATERIALS.

A.

Prepare area as specified in "Turf Area Preparation and Grading”

Article.

. For erosion control mats, install planting soil in two lifts, with

second 1lift equal to thickness of erosion control mats. Install erosion
control mat and fasten with biodegradable materials as recommended by

material manufacturer.

. Fill cells of erosion control mat with planting soil and compact before

planting.

. For erosion control blanket or mesh, install from top of slope, working

downward, and as recommended by material manufacturer for site
conditions. Fasten with biodegradable materials as recommended by

material manufacturer.

. Moisten prepared area before planting if surface is dry. Water

thoroughly and allow surface to dry before planting. Do not create muddy

soil.

3.10 SEEDING

A.

Sow seed with spreader or seeding machine. Do not broadcast or drop seed
when wind velocity exceeds 5 mph (8 km/h). Evenly distribute seed by
sowing equal quantities in two directions at right angles to each other.

1. Do not use wet seed or seed that is moldy or otherwise damaged.
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2. Do not seed against existing trees. Limit extent of seed to outside
edge of planting saucer.

B. Sow seed at a total rate of 2 1b/1000 sg. ft. (0.9 kg/92.9 sg. m).

C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and
water with fine spray.

D. Protect seeded areas with slopes exceeding 1:6 with erosion-control
fiber mesh installed and fastened with biodegradable materials
according to manufacturer's written instructions.

E. Protect seeded areas with erosion control mats where shown on Drawings;
install and anchor with biodegradable materials according to
manufacturer's written instructions.

F. Protect seeded areas with slopes not exceeding 1:6 by spreading straw
mulch. Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq.
m) to form a continuous blanket // 1-1/2 inches (38 mm) in loose
thickness over seeded areas. Spread by hand, blower, or other suitable
equipment.

1. Anchor straw mulch by crimping into soil with suitable mechanical
equipment.

3.11 TURF MAINTENANCE

A. Maintain and establish turf by watering, fertilizing, weeding, mowing,
trimming, replanting, and performing other operations as required to
establish healthy, viable turf. Roll, regrade, and replant bare or
eroded areas and remulch to produce a uniformly smooth turf. Provide
materials and installation the same as those used in the original
installation.

1. Fill in as necessary soil subsidence that may occur because of
settling or other processes. Replace materials and turf damaged or
lost in areas of subsidence.

2. In areas where mulch has been disturbed by wind or maintenance
operations, add new mulch and anchor as required to prevent
displacement.

3. Apply treatments as required to keep turf and soil free of pests and
pathogens or disease. Use IPM (Integrated Pest Management) practices
whenever possible to minimize the use of pesticides and reduce
hazards.

B. Install and maintain temporary piping, hoses, and turf-watering
equipment to convey water from sources and to keep turf uniformly moist

to a depth of 4 inches (100 mm).
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1. Schedule watering to prevent wilting, puddling, erosion, and
displacement of seed or mulch. Lay out temporary watering system to
avoid walking over muddy or newly planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per

week unless rainfall precipitation is adequate.

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to

maintain specified height without cutting more than 1/3 of grass height.
Remove no more than 1/3 of grass-leaf growth in initial or subsequent
mowings. Do not delay mowing until grass blades bend over and become
matted. Do not mow when grass is wet. Schedule initial and subsequent

mowings to maintain the following grass height:

3.12 SATISFACTORY TURF

A. Turf installations shall meet the following criteria as determined by

Contracting Officer’s Representative:

1. satisfactory Seeded Turf: At end of maintenance period, a healthy,
uniform, close stand of grass has been established, free of weeds and
surface irregularities, with coverage exceeding 90 percent over any
10 sq. ft. (0.92 sg. m) and bare spots not exceeding 5 by 5 inches
(125 by 125 mm) .

3.13 CLEANUP AND PROTECTION

A.

During planting, keep adjacent paving and construction clean and work

area in an orderly condition.

. Protect plants from damage due to landscape operations and operations of

other contractors and trades. Maintain protection during installation
and maintenance periods. Treat, repair, or replace damaged plantings.
Promptly remove soil and debris created by turf work from paved areas.
Clean wheels of vehicles before leaving site to avoid tracking soil onto

roads, walks, or other paved areas.

. Erect temporary fencing or barricades and warning signs, as required to

protect newly planted areas from traffic. Maintain fencing and
barricades throughout initial maintenance period and remove after

plantings are established.

. After installation and before Substantial Completion remove nursery

tags, nursery stakes, tie tape, labels, wire, burlap, and other debris

from plant material, planting areas, and Project site.

. Remove nondegradable erosion control measures after grass establishment

period.
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G. Remove surplus soil and waste material including excess subsoil,
unsuitable soil, trash, and debris and legally dispose of them off

Owner's property.
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SECTION 33 30 00
SANITARY SEWERAGE UTILITIES

PART 1 - GENERAL
1.1 DESCRIPTION:

Outside, underground sanitary sewer system, complete, ready for
operation, including all gravity flow lines manholes, cleanouts, frames,
covers, structures, appurtenances, and connections to new building and
structure, service lines, existing sanitary sewer lines, and existing

sanitary structures, and all other incidentals.

1.2 RELATED WORK:

A. Maintenance of Existing Utilities: Section 01 00 00, GENERAL
REQUIREMENTS.

B. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.

C. Concrete Work Reinforcing, Placement and Finishing; Section 03 30 00,
CAST-IN-PLACE CONCRETE Section 03 30 53, MISCELLANEOUS CAST-IN-PLACE
CONCRETE.

D. Fabrication of Steel Ladders: Section 05 50 00, METAL FABRICATIONS.

E. Protection of Materials and Equipment: Section 22 05 11, COMMON WORK
RESULTS FOR PLUMBING.

1.3 QUALITY ASSURANCE:

A. Products Criteria:

1. Multiple Units: When two or more units of the same type or class of
materials or equipment are required, these units shall be products of

one manufacturer.

2. Nameplates: Nameplate bearing manufacturer's name, or identifiable
trademark, including model number, securely affixed in a conspicuous
place on equipment, or name or trademark, including model number cast
integrally with equipment, stamped, or otherwise permanently marked

on each item of equipment.

B. Comply with the rules and regulations of the Public Utility having
jurisdiction over the connection to Public Sanitary Sewer lines and the

extension, and/or modifications to Public Utility Systems.
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1.4 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

B. Manufacturers' Literature and Data: Submit the following as one package:
1. Pipe, Fittings, and, Appurtenances.
2. Jointing Material.
3. Manhole and Structure Material.
4. Frames and Covers.
5. Steps and Ladders.

1.5 APPLICABLE PUBLICATIONS:

A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the

basic designation only.

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

A48/AA8BM-03............. Gray Iron Castings
A536-84(2004) ........... Ductile Iron Castings
A615/R615M-06........... Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement

A625/R625M-03. .. .. ...... Tin Mill Products, Black Plate, Single Reduced
A746-03. . ...t Ductile Iron Gravity Sewer Pipe
Cl2-06....civivienaennn. Installing Vitrified Clay Pipe Lines
C76-05b/C76M-05b........ Reinforced Concrete Culvert, Storm Drain and

Sewer Pipe

CILSSO=05c 0000000000000 000 Concrete Masonry Units for Construction of Catch

Basins and Manholes

B50=050 ccccooacooanooosc Portland Cement
C425-04. ... i, Compression Joints for Vitrified Clay Pipe and
Fittings
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C478-06a/C478M-06a...... Precast Reinforced Concrete Manhole Sections

C700-05. ... e unnn. Vitrified Clay Pipe, Extra Strength, Standard
Strength, and Perforated

C828-03. ... iiiinvennn. Low-Pressure Air Test of Vitrified Clay Pipe
Lines
C857-95(2001) ........... Minimum Structural Design Loading for

Underground Precast Concrete Utility Structures

D698-00ael.............. Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ft?® (600
kN-m/m?) )

D2321-05.. ...t Underground Installation of Thermoplastic Pipes

for Sewers and Other Gravity-Flow Applications

D2412-02. .. ... ccuuuunnn. Determination of External Loading
Characteristics of Plastic Pipe by Parallel-

Plate Loading

D2992-01.......cvivuunnn. Practice for Obtaining Hydrostatic or Pressure
Design Basis for Fiberglass (Glass-Fiber-
Reinforced Thermosetting-Resin) Pipe and

Fittings

D3034-04a....ccuuuuunn.. Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

D3212-96a (2003) el..... Joints for Drain and Sewer Plastic Pipes Using

Flexible Elastomeric Seals

D3261-03......ccvirunn. Butt Heat Fusion Polyethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic Pipe and
Tubing

D3350-05. ... ciiuiinunnnn Polyethylene Plastics Pipe and Fittings
Materials

D4101-05a. .. cuceeuuuannn Polypropylene Injection and Extrusion Materials

Fa77-02el............... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe
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F679-06.........0cuunn-. Poly (vinyl chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings

F714-05... ... .00 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on

Outside Diameter

F794-03.........cccuue.. Poly (Vinyl Chloride) (PVC) Ribbed Gravity Sewer
Pipe and Fittings Based on Controlled Inside
Diameter

F894-05................. Polyethylene (PE) Large Diameter Profile Wall

Sewer and Drain Pipe

F949-03. .. ... unueennn. Poly (Vinyl Chloride) (PVC) Corrugated Sewer

Pipe with Smooth Interior and Fittings

American Water Works Association (AWWA):

Cl05/A21.5-05........... Polyethylene Encasement for Ductile Iron Pipe
Systems

C110/A21.10-03.......... Ductile-Iron and Gray-Iron Fittings for Water

C111/A21.11-00.......... Rubber Gasket Joints for Ductile Iron Pressure

Pipe and Fittings
Cl15-99. ... i, Flanged Ductile-Iron Pipe with Threaded Flanges

Cll6-03.... ... iiiinnnnn. Protective Fusion-Bonded Epoxy Coatings for the
Interior and Exterior Surfaces of Ductile Iron

Pipe and Gray Iron Fittings for Water Supply

Service
C151-/A21.51-02 Ductile-Iron Pipe, Centrifugally Cast for Water
C153-00 Ductile-Iron Compact Fittings for Water Services
C508-01.........00uu.... Swing Check Valves for Waterworks, 2 inches (50

mm) Through 24 inches (600 mm) NPS

C509-01......000tiinunn. Resilient Seated Gate Valves for Water-Supply
Service
C515-01........0.000uu... Reduced-Wall, Resilient-Seated Gate Valves For

Water Supply Service
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C512-04.....cuiiinennnn. Air Release, Air/Vacuum, and Combination Air
Valves for Waterworks Service

C550-05....... ... Protective Epoxy Interior Coatings for Valves
and Hydrants

C600-05.. ... uenunnn. Installation for Ductile-Iron Water Mains and

Their Appurtenances

C605-94. ... Underground Installation of Polyvinyl (PVC)

Pressure Pipe and Fittings for Water

C900-97 ...t Polyvinyl Chloride (PVC) Pressure Pipe, 100 mm
(4 inches) Through 300 mm (12 inches) for Water
Distribution

C905-97 ... iii it Polyvinyl Chloride (PVC) Pressure Pipe and

Fabricated Fittings, 350 mm through 1,200 mm (14
Inches through 48 Inches), for Water

Transmission and Distribution

C906-99. ... ... Polyethylene (PE) Pressure Pipes and Fittings,
100 mm through 1575 mm (4 Inches through 63

Inches), for Water Distribution

D. American Association of State Highway and Transportation Officials
(AASHTO) :
M198-05......ciivunn... Joints for Concrete Pipe, Manholes, and Precast
Box Sections using Preformed Flexible Joint
Sealants
E. Uni-Bell PVC Pipe Association:
Uni-B-6-98.............. Recommended Practice Low Pressure Air Testing of
Installed Sewer Pipe
PART 2 - PRODUCTS
2.1 PIPING:
A. Gravity Flow Lines (Pipe and Fittings):

1. vitrified Clay: Pipe and fittings shall conform to ASTM C700, extra
strength, with gasketed bell and spigot end joints. Joints on the
pipe and fitting shall conform to ASTM C425.
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2. Polyvinyl Chloride (PVC):

a. Pipe and Fittings, 100 to 375 mm (4 to 15 inches) in diameter,
shall conform to ASTM D3034, Type PSM, SDR 35. Pipe and fittings
shall have elastomeric gasket joints providing a watertight seal
when tested in accordance with ASTM D3212. Gaskets shall conform

to ASTM F477. Solvent welded joints shall not be permitted.

b. Pipe and fittings, 450 to 900 mm (18 to 36 inches) in diameter,
shall be solid wall or have a corrugated or ribbed exterior
profile and a smooth interior. Pipe shall conform to the

following:

1) Pipe and fittings shall conform to ASTM F949 corrugated sewer
pipe with a smooth interior. The corrugated outer wall shall be
fused to the smooth interwall at the corrugation valley. Pipe
and fitting shall have a smooth bell, elastomeric joints
conforming to ASTM D3212, and shall have a minimum pipe
stiffness of 350 kPa (50 psi) at 5 percent deflection, when
tested in accordance with ASTM D2412. Corrugation shall be
perpendicular to the axis of the pipe to allow gaskets to be
installed on field cut sections of pipe without the requirement

for special fittings.

2) Ribbed wall PVC pipe and fittings shall conform to ASTM F794
ribbed sewer pipe with smooth interior pipe and fittings shall
have a smooth bell, elastomeric joints conforming to ASTM
D3212, and shall have a minimum pipe stiffness of 320 kPa (46
psi) when tested in accordance with ASTM D 2412, at 5 percent
vertical deflection. Joints shall not leak at 7.6 m (25 feet)

of head under 5 percent deflection.

3) Solid wall pipe and fittings shall conform to ASTM F679, SDR 35
pipe and fittings shall gaskets conforming to ASTM F477, and
shall be able to withstand a hydrostatic pressure of 345 kPa
(50 psi).

3. Ductile Iron Pipe (DIP) for Sanitary Sewer: Shall conform to ASTM
A746, thickness Class 51 unless otherwise shown or specified. Joints
on pipe and fittings shall be push-on style and conform to AWWA C110
and AWWA C111, rated for 1.03 MPa (150 psi). Exterior coating shall
be approximately 0.025 mm (1 mil) asphaltic coating as specified in

ASTM A746. Interior lining shall be a catalyzed coal tar epoxy,
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having a minimum thickness of 0.60 mm (24 mils), a permeability
rating of 0.13 perms, direct impact rating of 11.3 Nm (100 in-1lbs),
an abrasion resistance of 20 liters of sand per mil, and dielectric
strength of 250 volts per mil. Pipe and fittings shall be
polyethylene encased with 0.20 mm (8 mil) polyethylene sheeting per
AWWA C105. Color of polyethylene encasement shall be green.

3. Ductile iron fittings shall comply with AWWA C110 and AWWA C111.
Fittings shall be polyethylene line, as specified for ductile iron
pipe. Ductile iron fittings shall be polyethylene encased per AWWA
C105.

4. Polyvinyl Chloride (PVC): PVC pipe 100 mm to 300 mm (4 to 12 inches)
shall conform to AWWA C900, Class 150 (DR 18) Fittings for PVC pipe

shall be ductile iron.

5. High Density Polyethylene (HDPE) pipe and fittings shall be
manufactured from PE 3408, high density, extra high molecular weight
polyethylene melting the requirements of ASTM D3350. Pipe shall be
manufactured in accordance with ASTM F714, and shall be Class 160
(DR 11) Molded fittings shall be manufactured in accordance with ASTM
D3261 and subject to the test required under ASTM D3261. Fabricated
fittings shall be made by heat fusion jointing of machined shapes cut
from pipe, sheet stock, or molded fittings. Molded and fabricated
fittings shall be rated for a minimum working pressure equivalent to
the pipe. Joints shall be heat fusion butt joints, flange adapters,

or mechanical couplings.

a. Flange adapters shall have adequate through-bore length to be
clamped in a butt fusion jointing machine without the use of a
stub-end holder. The sealing surface of the flanged shall be
machined with a series of V-shaped grooves to restrain the gasket
against blow out. Back-up rings and flange bolts shall be rated
equal to or greater than the mating pipe. All flange adapters

shall be equipped with a stainless steel internal pipe stiffener.

b. Mechanical couplings shall be sleeve style, restrained coupling.
The sleeve and gland shall be epoxy coated and lined and rated for
the pressure of the mating pipe. Coupling shall be supplied with

stainless steel pipe stiffeners to be installed within the pipe.
2.2 JOINTING MATERIAL:
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Gravity Flow Lines:

3l g

2.

Vitrified Clay Pipe: Rubber gasket, ASTM C425.

Ductile Iron Pipe: Push-on or mechanical joints, AWWA Cl1l1l, AWWA
Cl110. Flange joints shall comply with AWWA C115. Flange joints shall

only be used in vaults or above-grade.

Polyvinyl Chloride (PVC) Pipe (Gravity Use): Joints, ASTM D3212.
Elastomeric gasket, ASTM F477.

High Density Polyethylene (HDPE) pipe and fitting joints, ASTM E-
3212, elastomeric gaskets, ASTM F477.

Gravity Flow with Secondary Containment: Tapered or straight bell and

spigot with adhesive bond. Completed joint shall be equal or greater

than the pressure rating of the pipe.

Pressure (Force) Main:

All joints indicated on the drawings as being “restrained” shall be
fully restrained and capable of restraining 50 percent above all
loads acting on the joint, but not less than 1035 kPa (150 psi).
Thrust blocks shall not be permitted.

Ductile iron pipe and fittings, mechanical or push-on, conforming to
AWWA C110 and Clll. Restrained joints shall meet the following

requirements:

a. Push-on joints shall be restrained by a mechanical locking slot
cast integrally in the bell of the pipe or fitting. The spigot
shall have a retainer weldment or band. Locking segments, placed
in the slots in the bell, shall form a mechanical restraint and

prevent the opening of the joint.

b. Mechanical joint restraint shall be incorporated into the design
of the follower gland. The restraining mechanism shall consist of
individually actuated wedges that increase their resistance to
pull-out as pressure or external forces increase. The device shall
be capable of full mechanical joint deflection during assembly and
the flexibility of the joint shall be maintained after burial. The
joint restraint ring and its wedging components shall be made of
Grade 60-42-10 ductile iron conforming to ASTM A536. The wedges

shall be ductile iron heat treated to a minimum hardness of 370
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BHN. Dimensions of the gland shall be such that it can be used
with the standardized mechanical joint bell conforming to AWWA
Clll and AWWA C153 of the latest revision. Torque limiting twist-
off nuts shall be used to insure proper actuation of the
restraining wedges. The gland shall be specifically designed for

the type of pipe (DIP or PVC) connected to the fitting.
3. Polyvinyl Chloride (PVC) Pipe (Pressure Use):
a. Push-on joints shall conform to AWWA C900, C905.
b. Push-on gaskets for pipe, ASTM F477.
c. Restrained joints shall comply with one of the following:

1) Joints to mechanical ductile iron fittings shall comply with
the requirements for ductile iron pipe, except the mechanical
joint restraint gland shall be specifically designed for use

with PVC pipe.

2) Push-on bell and spigot joints shall be retained with retaining
rings and thrust rods. The rings shall be ductile iron
conforming to ASTM A536. The rings shall be split style with
serrated inside face which grips the pipe when the halves of
the ring is assembled together. The ring shall not bear
directly on the back of the bell. The rods shall be of adequate

size and number to resist all axial movement of the joint.

4. High Density Polyethylene (HDPE) pipe and fittings shall be fusion
butt welded, flanged, or mechanical couplings as recommended by the
manufacturer. Restrained joints shall be limited to fusion welded and

flanged.

2.3 MANHOLES AND VAULTS:

A,

Manholes and vaults shall be constructed of precast concrete segmental
blocks, precast reinforced concrete rings, precast reinforced sections,
or cast-in-place concrete. The manholes and vaults shall be in
accordance with State Department of Transportation or State Roads

Commission standard details, and the following:

1. Precast Concrete Segmental Blocks: Blocks shall conform to ASTM C139
and shall not be less than 150 mm (6 inches) thick for manholes to a
depth of 3.6m (12 feet); not less than 200 mm (8 inches) thick for
manholes deeper than 3.6m (12 feet) deep. Blocks shall be not less
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than 200 mm (8 inches) in length. Blocks shall be shaped so that
joints seal and bond effectively with cement mortar. Parge structure
interior and exterior with 15 mm (1/2 inch) of cement mortar applied

with a trowel and finished to an even glazed surface.

Precast Reinforced Concrete Rings: Rings or sections shall have an
inside diameter as indicated on the drawings, and shall be not less
than 1200 mm (48 inches) in diameter. Wall thickness shall conform to
requirements of ASTM C76, except that lengths of the sections may be
shorter as conditions require. Tops shall conform to ASTM C478. Top
section shall be eccentric cone type. Steps on inside wall shall be

in the same plane from bottom of structure to manhole cover.

Precast Reinforced Concrete Manhole Risers and Tops: Design, material
and installation shall conform to requirements of ASTM C478. Top
sections shall be eccentric. Steps on inside wall shall be in the

same plane from bottom of structure to manhole cover.

Flat top manhole tops shall be reinforced concrete as detailed on the

drawings.

Vaults: Reinforced concrete, as indicated on the plans, or precast
reinforced concrete. Concrete for precast sections shall have a
minimum compressive strength of 35 MPa (5,000 psi) at 28 days, ASTM
A615, Grade 60 reinforcing steel, rated for AASHTO HS20-44 loading
with 30 percent impact, and conform to ASTM C857.

Mortar:

a. Precast Concrete Segmental Block Structures: By volume, 1 part of

Portland cement, 1/4 part lime hydrate, and 3 parts sand.

b. Precast Reinforced Concrete Ring and Riser Structures: By volume,
1 part of Portland cement and 2 parts sand. Water in mixture shall
produce a stiff, workable mortar, but shall not exceed 21 L (5-1/2

gallons) per sack of cement.

Flexible sealing compound shall be packaged in extruded preformed
shape, sized to completely fill the joint between precast sections,
and form permanently flexible watertight seal. The sealing compound

shall be non-shrink and meet AASHTO M198.

Frames and covers shall be gray cast iron conforming to ASTM A48. The

frame and cover shall be rated for HS20-44 loading, have a studded
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pattern on the cover, and the words “sanitary sewer”. The studs and
the lettering shall be raised 8 mm (5/16 inch). The cover shall be a
minimum of 600 mm (24 inches) in diameter and shall have four 19 mm
(3/4 inch) vent holes and two lifting slots. The bearing surface of
the frame and cover shall be machine finished. The cover shall fit

firmly on the frame without movement when subject to traffic.

Manhole steps shall be polypropylene plastic coated on a No. 4
deformed rebar conforming to ASTM C478, Polypropylene shall conform
to ASTM D4101. Steps shall be a minimum of 406 mm (16 inches) wide
and project a minimum of 178 mm (7 inches) away from the wall. The
top surface of the step shall have a studded non-slip surface. Steps

shall be placed at 300 mm (12 inch) centers.

Ladders, brackets and hardware shall be constructed of welded
aluminum, rails shall be 10 mm (3/8 inch) by 63 mm (2-1/2 inches)
spaced a minimum of 400 mm (16 inches) apart. Rungs shall be 35 mm
(1-3/8 inches) in diameter and have a non-slip surface. Standoffs
shall offset the ladder 180 mm (7 inches) from the wall. The ladder
assembly shall be rated for a minimum of 2200 N (500 pounds).

2.4 CONCRETE:

Concrete shall have a minimum compressive strength of 20 MPa (3000 psi)
at 28 days. The cement shall be Type III conforming to ASTM C150.

Concrete shall conform with the provisions of Division 03 of these

specifications.

2.5 REINFORCING STEEL:

Reinforcing steel shall be deformed bars, ASTM A615, Grade 40 unless

otherwise noted.

A. Loading conditions-tanks shall meet the following design criteria:

S

Internal Load: Tank shall withstand without leakage a 34.5 kpa (5
psi) air pressure test with 5 to 1 safety factor. Contractor shall

test prior to installation as this is to test for leakage.

Vacuum Test: Every tank shall be tested to 292 mm (11.5 inches) of
mercury vacuum by the tank manufacturer to assure structural
integrity. Contractor shall submit vacuum test certificate if test by

manufacturer at plant.

Surface Loading: Tank shall withstand surface HS20-44 axle loads.

33 30 00 - 11



10-06M

4. External Hydrostatic Pressure: Tank will withstand 2.1 m (7 feet) of
overburden with the hole fully flooded with a 3.1 safety factor

against leaking.
B. Fittings:

1. All threaded fittings shall be of a material of comstruction
consistent with the requirements of the U.L. label and located as per

drawings.
2. All fittings shall be of sizes as shown on drawings.

C. Materials: Tanks shall be manufactured with 100 percent resin and glass

fiber reinforcement with no sand filters.
D. Dimension:
1. Tank shall have nominal capacity as shown on drawings.

2. Tanks shall have 900 mm (36 inch) ID manway riser with complete cast

iron frame and lid at finish grade.

2.8 CONCRETE PROTECTIVE COATING:

Concrete coating for the interior of wet wells shall consist of an epoxy
blended filler sealer, and a cross linked epoxy phenolic cured,

resistant protective coating.

2.10 GATE VALVES:

A. AWWA C509, resilient seated gate valves rated for 1360 kPa (200 psi)
WSP, reduced-wall resilient seated gates valves may be supplied in
accordance with AWWA C515. Asbestos packing is prohibited. The interior
and exterior of the valve shall be epoxy coated for AWWA C550.

B. Operation:
1. Shall turn counterclockwise to open.
2. Underground: 50 mm (2 inch) nut for socket wrench operation.
3. Above Ground and In Pits: Handwheels.

C. Joints: End of valve shall accommodate, or be adapted to, pipe

furnished.

2.11 VALVE BOXES:
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Cast iron extension box with screw or slide-type adjustment and flared
base. Minimum thickness or metal shall be 5 mm (3/16 inch). Box shall be
of such length as will be adapted, without full extension, to depth of

cover required over pipe at valve location.

Cast the word "SEWER" on the cover.

2.12 CHECK VALVES

Check valves shall be swing-check valves conforming to AWWA C508. The
interior and exterior of the valve shall be epoxy coated per AWWA C550.
The check valve shall be rated for minimum of 850 kPa (125 psi) working

pressure.

2.13 OIL AND GREASE INTERCEPTOR AND GREASE REMOVAL PIT:

A.

Shall be constructed of reinforced precast concrete or cast-in-place
concrete of the shape and configuration indicated on the plans. Precast
vaults shall be constructed in accordance with ASTM C857 and be rated
for HS20-44 loading. The concrete shall have a minimum compressive
strength of 35 MPa (5,000 psi) at 28 days, and reinforcement shall
comply with ASTM A615, Grade 60. Access to the trap shall be through 600
mm (24 inches) diameter manhole frame and cover or through hinged

aluminum access manways.

Baffles shall be constructed of 6 mm (1/4 inch) mild carbon steel with 6

mm (1/4 inch) thermoplastic coating.

2.14 ATR RELEASE VALVE:

Valves shall be combination air release and vacuum valve with a single
body. The valves shall be rated for 1025 kPa (150 Psi) working pressure,
and conform to AWWA C512. Valve shall be provided with threaded
connections, and be mounted on a full opening ball valve which shall

isolate the valve from the system.

2.15 CLEANOUT FRAMES AND COVERS:

Frames and covers shall be gray iron casting conforming to ASTM C48. The
frame and cover shall be rated for HS20-44 wheel loading, have a studded
pattern on its cover, vent holes, and lifting slots. The cover shall fit
firmly on the frame without movement when subject to vehicular traffic.

The word “SEWER” shall be cast on the cover.

SPEC WRITER NOTE: Use non-detectable type
at cemeteries only.

33 30 00 - 13



10-06M

2.16 WARNING TAPE:

Standard, .1mm (4Mil) polyethylene 76 mm (3 inch) wide tape non-detectable

PART 3

type, green with black letters and imprinted with “CAUTION BURIED SEWER
LINE BELOW”.”

- EXECUTION

3.1 BUILDING SERVICE LINES:

A.

Install sanitary sewer service lines to point of connection within
approximately 1500 mm (5 feet) outside of buildings where service is
required and make connections. Coordinate the invert and location of the

service line with the Contractor installing the building lines.

Connections of service line to building piping shall be made after the
new sanitary sewer system has been constructed, tested, and accepted for
operation by the Resident Engineer. The Contractor shall install all

temporary caps or plugs required for testing.

When building services have not been installed at the time when the
sanitary sewer system is complete, provide temporary plugs or caps at
the ends of all service lines. Mark the location and depth of the
service lines with continuous warning tape placed 300 mm (12 inches)

above service lines.

3.2 ABANDONED MANHOLES STRUCTURES AND PIPING:

A.

Manholes and Structures Outside of Building Areas: Remove frame and
cover, cut and remove the top of an elevation of 600 mm (2 feet) below
finished grade. Fill the remaining portion with compacted gravel or

crushed rock or concrete.

Piping outside of building areas shall have all ends of the piping at
the limit of the abandonment and within structures and manholes, plugged

with concrete, and abandoned in-place.

The Contractor shall comply with all OSHA confined space requirements

while working within existing manholes and structures.

When the limit of the abandonment terminates in an existing manhole to
remain, the flow line in the bench of the manhole to the abandoned line
shall be filled with concrete and shaped to maintain the flowline of the

lines to remain.

3.3 REGRADING:
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A. Raise or lower existing manholes and structures frames and covers,
cleanout frames and covers and valve boxes in regraded areas to finish
grade. Carefully remove, clean and salvage cast iron frames and covers.
Adjust the elevation of the top of the manhole or structure as detailed
on the drawings. Adjust the elevation of the cleanout pipe riser, and
reinstall the cap or plug. Reset cast iron frame and cover, grouting
below and around the frame. Install concrete collar around reset frame

and cover as specified for new construction.

B. During periods when work is progressing on adjusting manholes or
structures cover elevations, the Contractor shall install a temporary
cover above the bench of the structure or manhole. The temporary cover
shall be installed above the high flow elevation within the structure,

and shall prevent debris from entering the wastewater stream.

C. The Contractor shall comply with all OSHA confined space requirements

when working within existing structures.

3.4 CONNECTIONS TO EXISTING VA OWNED MANHOLES:

A. During construction of new connections to existing manholes, it shall be
the sole responsibility of the Contractor to maintain continued sanitary
sewer service to all buildings and users upstream. The contractor shall
provide, install, and maintain all pumping, conveyance system, dams,
weirs, etc. required to maintain the continuous flow of sewage. All
temporary measures required to meet this requirement shall be subject to

the review of the Resident Engineer.

B. Core existing structure, install pipe at the design invert. Install an
elastomeric gasket around the pipe, and grout the interstitial space

between the pipe and the core.

C. The bench of the manhole shall be cleaned and reshaped to provide a

smooth flowline for all pipes connected to the manhole.

D. Connections and alterations to existing manholes shall be constructed so
that finished work conforms as nearly as practicable to the applicable
requirements specified for new manholes, including concrete and masonry

work, cutting and shaping.

3.5 CONNECTIONS TO EXISTING PUBLIC UTILITY COMPANY MANHOLES:

A. Comply with all rules and regulations of the public utility.

33 30 00 - 15



10-06M

B. The connection to the existing utility shall comply with the standard
details and specifications of the public utility company, except as

specifically modified on the plans and specifications.

3.6 PIPE SEPARATION:

A. Horizontal Separation - Water Mains and Sewers:

1. Existing and proposed water mains shall be at least 3 meters (10
feet) horizontally from any proposed gravity flow and pressure (force

main) sanitary sewer or sewer service connection.

2. Gravity flow mains and pressure (force) mains may be located closer
than 3 meters (10 feet) but not closer than 1.8 m (6 feet) to a water

main when:
a. Local conditions prevent a lateral separation of ten feet; and

b. The water main invert is at least 450 mm (18 inches) above the
crown of the gravity sewer or 600 mm (24 inches) above the crown

of the pressure (force) main; and

c. The water main is in a separate trench separated by undisturbed

earth.

3. When it is impossible to meet (1) or (2) above, both the water main
and sanitary sewer main shall be constructed of push-on or mechanical
joint ductile iron pipe. The pipe for the sanitary sewer main shall
comply with the specifications for pressure (force) mains, and the
water main material shall comply with Section 33 10 00, WATER
UTILITIES. The sewer shall be pressure tested as specified for

pressure (force) mains before backfilling.
B. Vertical Separation - Water Mains and Sewers at Crossings:

1. Water mains shall be separated from sewer mains so that the invert of
the water main is a minimum of 600 mm (24 inches) above the crown of
gravity flow sewer or 1200 mm (48 inches) above the crown of pressure
(force) mains. The vertical separation shall be maintained within 3
meters (10 feet) horizontally of the sewer and water crossing. When
these vertical separations are met, no additional protection is

required.

2. In no case shall pressure (force) sanitary main cross above, or

within 600 mm (24 inches) of water lines.
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3. When it is impossible to meet (1) above, the gravity flow sewer may
be installed 450 mm (18 inches) above or 300 mm (12 inches) below the
water main, provided that both the water main and sewer shall be
constructed of push-on or mechanical ductile pipe. Pressure (Force)
sewers may be installed 600 mm (24 inches) below the water line
provided both the water line and sewer line are constructed of
ductile iron pipe. The pipe for the sewer shall conform to the
requirements for pressure sewers specified herein. Piping for the
water main shall conform to Section 33 10 00, WATER UTILITIES.

4. The required vertical separation between the sewer and the water main
shall extend on each side of the crossing until the perpendicular
distance from the water main to the sewer line is at least 3 meters

(10 feet).

3.7 GENERAL PIPING INSTALLATION:

A.

Lay pipes true to line and grade. Gravity flow sewer shall be laid with
bells facing upgrade. Pressure (force) mains shall have the bells facing

the direction of flow.

Do not lay pipe on unstable material, in wet trench or when trench and

weather conditions are unsuitable for the work.

Support pipe on compacted bedding material. Excavate bell holes only

large enough to properly make the joint.

Inspect pipes and fittings, for defects before installation. Defective
materials shall be plainly marked and removed from the site. Cut pipe

shall have smooth regular ends at right angles to axis of pipe.

Clean interior of all pipe thoroughly before installation. When work is
not in progress, open ends of pipe shall be closed securely to prevent

entrance of storm water, dirt or other substances.

Lower pipe into trench carefully and bring to proper line, grade, and
joint. After jointing, interior of each pipe shall be thoroughly wiped

or swabbed to remove any dirt, trash or excess jointing materials.

Do not lay sewer pipe in same trench with another pipe or other utility.

Sanitary sewers shall cross at least 600 mm (2 feet) below water lines.

Do not walk on pipe in trenches until covered by layers of bedding or

backfill material to a depth of 300 mm (12 inches) over the crown of the

pipe.
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I. Warning tape shall be continuously placed 300 mm (12 inches) above sewer

pipe

J. Install gravity sewer line in accordance with the provisions of these

specifications and the following standards:

1. Ductile Iron Piping: AWWA C1l1ll and C600.

2. Vitrified Clay Piping: ASTM Cl12.

3. Polyvinyl Chloride (PVC) Piping: ASTM D2321.

4. High Density Polyethylene (HDPE) Piping: Comply with manufacturer’s

recommendations with gasketed joints
K. Gravity Flow Lines with Secondary Containment:

1. Install per manufacturer’s recommendations. Install all pipe
centering devices to maintain an interstitial space below the invert
of the carrier pipe. Both the carrier and containment pipe shall be

tested for leaks.
L. Installation of Pressure (Force) Mains:

1. Sections of piping listed on the drawings shall be fully restrained
using approved joint restraint devices. Joint restraint devices shall
be installed in accordance with the manufacturer’s recommendations.
For devices with twist of nuts, the twist of nuts shall be placed on
top of the fitting for the Engineer’s inspection. The Contractor
shall torque test all bolts, set screws, identified by the Resident

Engineer.
2. Thrust blocks shall not be permitted.

3. Install pressure (force) mains in accordance with the provisions of

these specifications and the following standards:
a. Ductile Iron Piping: AWWA Cl1l11 and C600.
b. Polyvinyl Chloride (PVC) Piping: AWWA C605.

c. High Density Polyethylene (HDPE) Piping: Per manufacturer’s

recommendations.

3.8 MANHOLES AND VAULTS:

A. General:
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Circular Structures:

a. Precast concrete segmental blocks shall lay true and plumb. All
horizontal and vertical joints shall be completely filled with
mortar. Parge interior and exterior of structure with 15 mm (1/2
inch) or cement mortar applied with a trowel and finished to an

even glazed surface.

b. Precast reinforced concrete rings shall be installed true and
plumb. The joints between rings and between rings and the base and
top, shall be sealed with a preform flexible gasket material
specifically manufactured for this type of application. Adjust the
length of the rings so that the eccentric conical top section will
be at the required elevation. Cutting the conical top section is

not acceptable.

c. Precast reinforced concrete manhole risers and tops. Install as

specified for precast reinforced concrete rings.
Rectangular Structures:

a. Reinforced concrete structures shall be installed in accordance

with Division 03, CONCRETE.

b. Precast concrete structures shall be placed on a 200 mm (8 inch)
reinforced concrete pad, or be provided with a precast concrete
base section. Structures provided with a base section shall be set
on 200 mm (8 inches) thick aggregate base course compacted to a
minimum of 95 percent of the maximum density as determined by ASTM
D698. Set precast section true and plumb. Seal all joints with

preform flexible gasket material.

Do not build structures when air temperature is 0 degrees C (32

degrees F), or below.

Invert channels shall be smooth and semicircular in shape conforming
to inside of adjacent sewer section. Make changes in direction of
flow with a smooth curve of as large a radius as size of structure
will permit. Make changes in size and grade of channels gradually and

evenly. Construct invert channels by one of the listed methods:
a. Forming directly in concrete base of structure.

b. Building up with brick and mortar.
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5. Floor of structure outside the channels shall be smooth and slope
toward channels not less than 1:12 (1-inch per foot) nor more than

1:6 (2 inches per foot). Bottom slab and benches shall be concrete.

6. The wall that support access rungs or ladder shall be 90 degrees

vertical from the floor of structure to manhole cover.

7. Install steps and ladders per the manufacturer’s recommendations.
Steps and ladders shall not move or flex when used. All loose steps

and ladders shall be replaced by the Contractor.

8. Install manhole frames and covers on a mortar bed, and flush with the
finish pavement. Frames and covers shall not move when subject to
vehicular traffic. Install a concrete collar around the frame to
protect the frame from moving until the adjacent pavement is placed.
In unpaved areas, the rim elevation shall be 50 mm (2 inches) above
the adjacent finish grade. Install a 200 mm (8 inches) thick, by 300
mm (12 inches) concrete collar around the perimeter of the frame.

Slope the top of the collar away from the frame.

3.9 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES:

Reinforced concrete as detailed on the drawings. The concrete shall not
restrict access for future maintenance of the joints within the piping

system.

3.15 CLEANOUTS:

A.

150 millimeters (6 inches) in diameter and consisting of a ductile iron
45 degree fitting on end of run, or combination Y fitting and 1/8 bend
in the run with ductile iron pipe extension, water tight plug or cap and
cast frame and cover flush with finished grade. Center-set cleanouts,
located in unpaved areas, in a 300 by 300 by 150 mm (12 by 12 by 6
inches) thick concrete slab set flush with adjacent finished grade.
Where cleanout is in force main, provide a blind flange top connection.
The center of the flange shall be equipped with a 50 mm (2 inches) base
valve to allow the pressure in the line to be relieved prior to removal
of the blind flange. Frames and covers for pressure (force) mains shall

be 600 mm (24 inches) in diameter.

The top of the cleanout assembly shall be 50 mm (2 inches) below the
bottom of the cover to prevent loads being transferred from the frame

and cover to the piping.
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3.19 INSPECTION OF SEWERS:

Inspect and obtain the Resident Engineer's approval. Thoroughly flush

out before inspection. Lamp test between structures and show full bore

indicating sewer is true to line and grade. Lip at joints on the inside

of gravity sewer lines are not acceptable.

3.20 TESTING OF SANITARY SEWERS:

A. Gravity Sewers and Manholes (Select one of the following):

1.

Air Test: Vitrified Clay Pipe ASTM C828. PVC Pipe, Uni-Bell Uni-B-6.
Clean and isolate the section of sewer line to be tested. Plug or cap
the ends of all branches, laterals, tees, wyes, and stubs to be
included in the test to prevent air leakage. The line shall be
pressurized to 28 kPa (4 psi) and allowed to stabilize. After
pressure stabilization, the pressure shall be dropped to 24 kPa (3.5
psi) greater than the average back-pressure of any groundwater above
the sewer. The minimum test time shall be as specified in Uni-Bell

Uni-B-6.
Exfiltration Test:

a. Subject pipe to hydrostatic pressure produced by head of water at
depth of 900 mm (3 feet) above invert of sewer at upper manhole
under test. In areas where ground water exists, head of water
shall be 900 mm (3 feet) above existing water table. Maintain head
of water for one hour for full absorption by pipe body before
testing. During one hour test period, measured maximum allowable
rate of exfiltration for any section of sewer shall be 11 L (3.0

gallons) per hour per 30 m (100 feet).

b. If measurements indicate exfiltration is greater than maximum
allowable leakage, take additional measurements until leaks are

located. Repair and retest.

Infiltration Test: If ground water level is greater than 900 mm (3
feet) above invert of the upper manhole, infiltration tests are
acceptable. Allowable leakage for this test will be the same as for

the exfiltration test.

B. Pressure (Force) Mains: Test at 690 kPa (100 psi) for two hours. Leakage

shall be per the following:

L=J*D*VP/4500
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Where:
L = Maximum Allowable Leakage in Gallons per Hour
J = Number of Joints in Test Area

D

Diameter of Pipe in Inches

P

Average Test Pressure (Psi)

Testing of Fiberglass Sewage Holding Tanks: No leakage at 35 kPa (5 psi)
air pressure test with 5:1 safety factor. Test by Contractor after

installation.

Testing of Concrete Wet Well: No leakage with the wet well completely

filled with water for a duration of 4 hours.

---END - - -

33 30 00 - 22



PART

A.

10-11

SECTION 33 40 00

STORM SEWER UTILITIES
1 - GENERAL

1.1 DESCRIPTION

This section specifies materials and procedures for construction of
outside, underground storm sewer systems that are complete and ready for
operation. This includes piping, structures and all other incidentals.
1.2 RELATED WORK

Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.

. Concrete Work, Reinforcing, Placement and Finishing: Section 03 30 00,

CAST-IN-PLACE CONCRETE.

. Materials and Testing Report Submittals: Section 01 33 23, SHOP

DRAWINGS, PRODUCT DATA AND SAMPLES.

. Erosion and Sediment Control: Section 01 57 19, TEMPORARY ENVIRONMENTAL

CONTROLS .
1.3 DEFINITIONS

1.4 ABBREVIATIONS

A. RCP: Reinforced concrete pipe

1.5 DELIVERY, STORAGE, AND HANDLING

A. Handle manholes, catch basins , and stormwater inlets according to

manufacturer's written rigging instructions.

1.6 COORDINATION

A. Coordinate connection to storm sewer main with the Public Agency

B

providing storm sewer off-site drainage.

. Coordinate exterior utility lines and connections to building services

up to the actual extent of building wall.
1.7 QUALITY ASSURANCE:

A. Products Criteria:

1. When two or more units of the same type or class of materials or
equipment are required, these units shall be products of one
manufacturer.

2. A nameplate bearing manufacturer's name or trademark, including model
number, shall be securely affixed in a conspicuous place on

equipment. In addition, the model number shall be either cast
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integrally with equipment, stamped, or otherwise permanently marked
on each item of equipment.
1.8 SUBMITTALS
A_ Manufacturers’ Literature and Data shall be submitted, as one package,
for pipes, fittings and appurtenances, including jointing materials,
hydrants, valves and other miscellaneous items.
1.9 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. American Society for Testing and Materials (ASTM) :
C33/C33M-08............. Concrete Aggregates

C76-11.......0.0¢0cuuenuu.. Reinforced Concrete Culvert, Storm Drain, and

Sewer Pipe

C139-10......ccuununan.. Concrete Masonry Units for Construction of

Catch Basins and Manholes
C150/C150M-11........... Portland Cement

C443-10. ...t ivenuann. Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

C478-09. ... i eee e iien Precast Reinforced Concrete Manhole Sections

C506-10b................ Reinforced Concrete Arch Culvert, Storm Drain,

and Sewer Pipe

C857-07. .. iiiiiiiennnn. Minimum Structural Design Loading for

Underground Precast Concrete Utility Structures

C891-09................. Installation of Underground Precast Concrete

Utility Structures

C913-08. ... ii i Precast Concrete Water and Wastewater
Structures
C990-09. ... .. ... Joints for Concrete Pipe, Manholes, and Precast

Box Sections Using Preformed Flexible Joint

Sealants

Cl479-10. ... i, Installation of Precast Concrete Sewer, Storm
Drain, and Culvert Pipe Using Standard
Installations
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D448-08. ... ... .. Sizes of Aggregate for Road and Bridge
Construction
D698-07el............... Laboratory Compaction Characteristics of Soil

Using Standard Effort (12 400 ft-1bf/ft3 (600
kN-m/m3) )

1.10 CONCRETE PIPE AND FITTINGS

A. Reinforced-Concrete sewer pipe and fittings shall be ASTM C76 or ASTM

C655.

1.

2.

Bell-and-spigot ends and gasketed joints with ASTM C443, rubber
gaskets.
Class V: Wall C

B. Standard Precast Concrete Manholes:

S

Description: ASTM C478 (ASTM C478M), precast, reinforced concrete, of

depth indicated, with provision for sealant joints.

. Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.

. Ballast: Increase thickness of precast concrete sections or add

concrete to base section as required to prevent flotation.

. Base Section: 6 inch (150 mm) minimum thickness for floor slab and 4-

inch (102 mm) minimum thickness for walls and base riser section, and

separate base slab or base section with integral floor.

. Riser Sections: 4 inch (102 mm) minimum thickness, and lengths to

provide depth indicated.

. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-

top type is indicated, and top of cone of size that matches grade

rings.

. Joint Sealant: ASTM C990 (ASTM C990M), bitumen or butyl rubber.
. Resilient Pipe Connectors: ASTM C923 (ASTM C923M), cast or fitted

into manhole walls, for each pipe connection.

- Steps: If total depth from floor of manhole to finished grade is

greater than 60 inches (1500 mm). Individual FRP steps or FRP ladder
Individual FRP steps; FRP ladder; or ASTM A615, deformed, 1/2 inch
(13 mm) steel reinforcing rods encased in ASTM D4101, PP ASTM A615,
deformed, 1/2 inch (13 mm) steel reinforcing rods encased in

ASTM D4101, PP, width of 16 inches (400 mm) minimum, spaced at 12 to
16 inch (300 to 400 mm) intervals.

10. Adjusting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225

mm) total thickness, to match diameter of manhole frame and cover,
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and height as required to adjust manhole frame and cover to indicated

elevation and slope.

C. Designed Precast Concrete Manholes:

1.

Description: ASTM C913; designed for A-16 (AASHTO HS20-44), heavy-
traffic, structural loading; of depth, shape, and dimensions

indicated, with provision for sealant joints.

. Ballast: Increase thickness of one or more precast concrete sections

or add concrete to manhole as required to prevent flotation.

. Joint Sealant: ASTM C990 (ASTM C990M), bitumen or butyl rubber.
. Resilient Pipe Connectors: ASTM C923 (ASTM C923M), cast or fitted

into manhole walls, for each pipe connection.

- Steps: If total depth from floor of manhole to finished grade is

greater than 60 inches (1500 mm). Individual FRP steps; FRP ladder;
or ASTM A615, width of 16 inches (400 mm) minimum, spaced at 12 to 16

inch (300 to 400 mm) intervals.

. Adjusting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225

mm) total thickness, to match diameter of manhole frame and cover,
and height as required to adjust manhole frame and cover to indicated

elevation and slope.

D. Manhole Frames and Covers:

1.

Description: Ferrous; 24 inch (610 mm) ID by 7 to 9 inch (175 to 225
mm) riser with 4 inch (102 mm) minimum width flange and 26-inch (600
mm) diameter cover. Include indented top design with lettering cast

into cover, using wording equivalent to "STORM SEWER."

. Material: ASTM A536, Grade 60-40-18 ductile iron unless otherwise

indicated.

1.11 CONCRETE FOR MANHOLES AND CATCH BASINS

A. General: Cast-in-place concrete according to ACI 318, ACI 350/350R, and

the following:

1l o

2
g
4

Cement: ASTM C150, Type II.

. Fine Aggregate: ASTM C33, sand.

Coarse Aggregate: ASTM C33, crushed gravel.

. Water: Potable.

B. Concrete Design Mix: 4000 psi (27.6 MPa) minimum, compressive strength

in 28 days.

1.
2.

Reinforcing Fabric: ASTM Al185, steel, welded wire fabric, plain.

Reinforcing Bars: ASTM A615, Grade 60 (420 MPa) deformed steel.
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1.12 PIPE BEDDING

A. The bedding surface of the pipe shall provide a firm foundation of
uniform density throughout the entire length of pipe. Concrete pipe
requirements are such that when no bedding class is specified, concrete
pipe shall be bedded in a soil foundation accurately shaped and rounded
to conform with the lowest one-fourth of the outside portion of circular
pipe. When necessary, the bedding shall be tamped. Bell holes and
depressions for joints shall not be more than the length, depth, and
width required for properly making the particular type of joint. Plastic
pipe bedding requirements shall meet the requirements of ASTM D2321.
Bedding, haunching and initial backfill shall be either Class IB or
Class II material. Corrugated metal pipe bedding requirements shall
conform to ASTM A798.

1.13 PTPING INSTALLATION

A. Drawing plans and details indicate general location and arrangement of
underground storm drainage piping. Install piping as indicated, to
extent practical. Where specific installation is not indicated, follow
piping manufacturer's written instructions.

B. Install piping with 36 inch (915 mm) minimum cover as shown on the
Drawings.

C. Install piping beginning at low point, true to grades and alignment
indicated with unbroken continuity of invert. Place bell ends of piping
facing upstream. Install gaskets, seals, sleeves, and couplings
according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements.

1. Do not lay pipe on unstable material, in wet trench or when trench
and weather conditions are unsuitable for the work.

2. Support pipe on compacted bedding material. Excavate bell holes only
large enough to properly make the joint.

3. Inspect pipes and fittings, for defects before installation.
Defective materials shall be plainly marked and removed from the
site. Cut pipe shall have smooth regular ends at right angles to axis
of pipe.

4. Clean interior of all pipe thoroughly before installation. When work
is not in progress, open ends of pipe shall be closed securely to
prevent entrance of storm water, dirt or other substances.

5. Lower pipe into trench carefully and bring to proper line, grade, and

joint. After jointing, interior of each pipe shall be thoroughly
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wiped or swabbed to remove any dirt, trash or excess jointing
materials.

6. Do not walk on pipe in trenches until covered by layers of shading to
a depth of 12 inches (300 mm) over the crown of the pipe.

7. Warning tape shall be continuously placed 12 inches (300 mm) above
storm sewer piping.

D. Install manholes for changes in direction unless fittings are indicated.
Use fittings for branch connections unless direct tap into existing
sewer is indicated.

E. Install proper size increasers, reducers, and couplings where different
sizes or materials of pipes and fittings are connected. Reducing size of
piping in direction of flow is prohibited.

F. Install gravity-flow, nonpressure drainage piping according to the
following:

1. Install piping pitched down in direction of flow.

2. Install piping NPS 6 (DN 150) and larger with restrained joints at
tee fittings and at changes in direction. Use corrosion-resistant
rods, pipe or fittings; or cast in-place concrete supports or
anchors.

a. Install PVC pressure piping according to AWWA M23, or ASTM D2774
and ASTM F1668.

b. Install corrosion-protection piping encasement over the following
underground metal piping according to AWWA C105/A21.5.
1) Hub-and-spigot, cast iron soil pipe and fittings.
2) Hubless cast iron soil pipe and fittings.
3) Ductile iron pipe and fittings.
4) Expansion joints and deflection fittings.

1.14 REGRADING

A. Raise or lower existing manholes and structures frames and covers in
regraded areas to finish grade. Carefully remove, clean and salvage cast
iron frames and covers. Adjust the elevation of the top of the manhole
or structure as detailed on the drawings. Reset cast iron frame and
cover, grouting below and around the frame. Install concrete collar
around reset frame and cover as specified for new construction.

B. During periods when work is progressing on adjusting manholes or
structures cover elevations, the Contractor shall install a temporary

cover above the bench of the structure or manhole. The temporary cover
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shall be installed above the high flow elevation within the structure,
and shall prevent debris from entering the wastewater stream.
1.15 CONNECTIONS TO EXISTING VA-OWNED MANHOLES

A. Make pipe comnnections and alterations to existing manholes so that
finished work will conform as nearly as practicable to the applicable
requirements specified for new manholes, including concrete and masonry
work, cutting, and shaping.

1.16 DRAIN INSTALLATION

A. Install type of drains in locations indicated.

1. Use Light-Duty, top-loading classification cleanouts in earth or
unpaved foot-traffic areas.

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-
traffic areas.

3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-
traffic service areas.

4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.

B. Embed drains in 4 inch (102 mm) minimum concrete around bottom and
sides.

C. Set drain frames and covers with tops flush with pavement surface.

1.17 MANHOLE INSTALLATION

A. Install manholes, complete with appurtenances and accessories indicated.
Install precast concrete manhole sections with sealants according to
ASTM C891.

B. Set tops of frames and covers flush with finished surface of manholes
that occur in pavements. Set tops 3 inches (76 mm) above finished
surface elsewhere unless otherwise indicated.

C. Circular Structures:

1. Precast concrete segmental blocks shall lay true and plumb. All
horizontal and vertical joints shall be completely filled with
mortar. Parge interior and exterior of structure with 1/2 inch (15
mm) or cement mortar applied with a trowel and finished to an even
glazed surface.

2. Precast reinforced concrete rings shall be installed true and plumb.
The joints between rings and between rings and the base and top shall
be sealed with a preform flexible gasket material specifically
manufactured for this type of application. Adjust the length of the

rings so that the eccentric conical top section will be at the
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required elevation. Cutting the conical top section is not
acceptable.
3. Precast reinforced concrete manhole risers and tops. Install as
specified for precast reinforced concrete rings.
1.18 CATCH BASIN INSTALLATION

A. Construct catch basins to sizes and shapes indicated.

B. Set frames and grates to elevations indicated.

1.19 STORMWATER INLET AND OUTLET INSTALLATION

. Construct inlet head walls, aprons, and sides of reinforced concrete.

. Construct riprap of broken stone.

. Install outlets that spill onto grade, anchored with concrete.

D N W

. Install outlets that spill onto grade, with flared end sections that

match pipe.

E. Construct energy dissipaters at outlets.

F. Piping Systems: Excavate trenches of width and depth, and install piping
system, filter fabric, and backfill, according to piping manufacturer's
written instructions.

1.20 CONNECTIONS

A. Connect nonpressure, gravity-flow drainage piping in building's storm
building drains specified in Division 22 Section FACILITY STORM DRATINAGE
PIPING.

B. Encase entire connection fitting, plus 6 inch (150 mm) overlap, with not
less than 6 inches (150 mm) of concrete with 28-day compressive strength
of 3000 psi (20.7 MPa).

1. Protect existing piping, manholes, and structures to prevent concrete
or debris from entering while making tap connections. Remove debris
or other extraneous material that may accumulate.

1.21 CLOSING ABANDONED STORM DRAINAGE SYSTEMS

A. Abandoned Piping: Close open ends of abandoned underground piping
indicated to remain in place. Include closures strong enough to
withstand hydrostatic and earth pressures that may result after ends of
abandoned piping have been closed. Use either procedure below:

1. Close open ends of piping with at least 8 inch (203 mm) thick, brick
masonry bulkheads.

1.22 IDENTIFICATION
A. Install green warning tape directly over piping and at outside edge of

underground structures.
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1.23 PIELD QUALITY CONTROL

A. Inspect interior of piping to determine whether line displacement or
other damage has occurred. Prior to final acceptance, provide a video
record of all piping from the building to the municipal connection to
show the lines are free from obstructions, properly sloped and joined.

1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible
between structures.

b. Deflection: Flexible piping with deflection that prevents passage
of ball or cylinder of size not less than 92.5 percent of piping
diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections
until defects are within allowances specified.
4. Reinspect and repeat procedure until results are satisfactory.
1.24 TESTING OF STORM SEWERS:

A. Submit separate report for each test.

B. Test new piping systems, and parts of existing systems that have been
altered, extended, or repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and
approval.

2. Test completed piping systems according to requirements of
authorities having jurisdiction.

3. Schedule tests and inspections by authorities having jurisdiction
with at least 24 hours advance notice.

4. Submit separate report for each test.

C. Leaks and loss in test pressure constitute defects that must be
repaired. Replace leaking piping using new materials, and repeat testing
until leakage is within allowances specified.

1.25 CLEANING
A. Clean interior of piping of dirt and superfluous materials. Flush with

potable water.

---END ---
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