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sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 

percent inert contaminants and free of substances toxic to plantings; 

and as follows:

1. Organic Matter Content: 50 to 60 percent of dry weight.

2. Feedstock: Agricultural, food, or industrial residuals; biosolids; 

yard trimmings; or source-separated or compostable mixed solid waste.

B. Manure: Well-rotted, unleached, stable or cattle manure containing not 

more than 25 percent by volume of straw, sawdust, or other bedding 

materials; free of toxic substances, stones, sticks, soil, weed seed, 

debris, and material harmful to plant growth.

2.4 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 

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 
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shall break down with soil bacteria, converting nutrients into a form 

that can be absorbed by plant roots.

1. Size: 21-gram tablets.

2. Nutrient Composition shall be 20 percent nitrogen, 10 percent 

phosphorous, and 5 percent potassium, by weight plus micronutrients.

2.5 PLANTING SOILS

A. Planting Soil: ASTM D5268 topsoil, with pH range of 5.5 to 7, a minimum 

of 4 percent 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.

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 topsoil. 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 bogs, or 

marshes. 

2.6 LANDSCAPE MEMBRANES

A. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 

oz./sq. yd. (101 g/sq. 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).
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2.7 MULCH

A. Organic Mulch: Free from deleterious materials and suitable as a top 

dressing of trees and shrubs, consisting of one of the following:

1. Type: Ground or shredded bark 

2. Size Range shall be 1 – 1 1/2 inch (25.4 – 38.1 mm).

3. Color shall be natural.

2.8 TREE WRAP

A. Crinkle paper tree wrap: Two thicknesses of crinkled paper cemented 

together with a layer of bituminous material. Wrapping material shall 

be a minimum of 4 inches (100 mm) in width and have a stretch factor of 

33 1/3 percent. Twine for tying shall be lightly tarred medium or 

coarse sisal yarn.

B. Extruded, translucent, twin walled polypropylene protection board 

sheets: 1/8 inch (3 mm) thick, 6 ft (1800 mm) long tree shelters may be 

utilized for short trunk trees 3 inch (75 mm) caliper or less. 

C. Breathable synthetic fabric tree wrap: White in color, delivered in 3 

inch (75 mm) wide rolls. Material shall be specifically manufactured 

for tree wrapping. 

D. Tree wrap shall be secured to the trunk using bio-degradable tape 

suitable for nursery use and which is expected to degrade in sunlight 

in less than 2 years after installation.

2.9 ANTIDESICCANT

A. Antidesiccant: An emulsion specifically manufactured for agricultural 

use that will provide a protective film over plant surfaces permeable 

enough to permit transpiration. 

2.10 TURF SELECTIONS

A. Grasses for Cool Regions shall be:

1. Bluegrasses: Kentucky (Poa pratensis), Rough-stalked (Poa trivialis) 

& Canada (Poa compressa).

2. Fescue: Red (Festuca rubra), Meadow (Festuca pratensis) & Tall 

(Festuca arundinacea).

2.11 SOD

A. Sod: Certified including limitations on thatch, weeds, diseases, 

nematodes, and insects, complying with "Specifications for Turfgrass 

Sod Materials" in TPI's "Guideline Specifications to Turfgrass 

Sodding". Furnish viable sod of uniform density, color, and texture, 

strongly rooted, and capable of vigorous growth and development when 

planted.
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2.12 PESTICIDES

A. Consider IPM (Integrated Pest Management) practices to minimize the use 

of all pesticides and chemical products. Obtain approval of Chief 

Engineer 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. Pesticides to be registered and approved by EPA, 

acceptable to authorities having jurisdiction, and of type recommended 

by manufacturer for each specific problem and as required for Project 

conditions and application. Do not use restricted pesticides unless 

authorized in writing by authorities having jurisdiction.

B. Pre-Emergent Herbicide (Selective and Non-Selective): Effective for 

controlling the germination or growth of weeds within planted areas at 

the soil level directly below the mulch layer.

C. Post-Emergent Herbicide (Selective and Non-Selective): Effective for 

controlling weed growth that has already germinated.

PART 3 - EXECUTION

3.1 EXAMINATION

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. 
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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.

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other 

facilities and turf areas and existing plants from damage caused by 

planting operations.

B. 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.

C. 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.

D. 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.

E. 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 6 inches (150 

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. Thoroughly blend planting soil off-site before spreading or 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.
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b. Mix lime with dry soil before mixing fertilizer.

2. Spread planting soil to a depth of 6 inches to meet finish grades 

after natural settlement. Do not spread if planting soil or subgrade 

is frozen, muddy, or excessively wet.

a. Spread approximately one-half the thickness of planting soil over 

loosened subgrade. Mix thoroughly into top 2 inches (50 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.

C. Before planting, obtain Contracting Officer’s Representative acceptance 

of finish grading; restore planting areas if eroded or otherwise 

disturbed after finish grading.

3.4 EXCAVATION FOR TREES AND SHRUBS

A. Planting Pits and Trenches: Excavate circular planting pits with sides 

sloping inward at a 45 degree angle. Excavations with vertical sides 

are not acceptable. Trim perimeter of bottom leaving center area of 

bottom raised slightly to support root ball and assist in drainage away 

from center. Do not further disturb base. Ensure that root ball will 

sit on undisturbed base soil to prevent settling. Scarify sides of 

planting pit smeared or smoothed during excavation.

1. Excavate approximately 3 times as wide as ball diameter for balled 

and burlapped stock.

2. Excavate at least 12 inches (300 mm) wider than root spread and deep 

enough to accommodate vertical roots for bare-root stock.

3. Do not excavate deeper than depth of the root ball, measured from the 

root flare to the bottom of the root ball.

4. If area under the plant was initially dug too deep, add soil to raise 

it to the correct level and thoroughly tamp the added soil to prevent 

settling.

5. Maintain required angles of repose of adjacent materials as shown on 

the Drawings. Do not excavate subgrades of adjacent paving, 

structures, hardscapes, or other new or existing improvements.

6. Maintain supervision of excavations during working hours.

7. Keep excavations covered or otherwise protected when unattended by 

Installer's personnel.
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8. Use topsoil to form earth saucers or water basins for watering around 

plants. Basins to be 2 inches (50 mm) high for shrubs and 4 inches 

(100 mm) high for trees.

B. Subsoil and topsoil removed from excavations may not be used as 

planting soil.

C. Notify Contracting Officer’s Representative if unexpected rock or 

obstructions detrimental to trees or shrubs are encountered in 

excavations.

D. Notify Contracting Officer’s Representative if subsoil conditions 

evidence unexpected water seepage or retention in tree or shrub 

planting pits.

E. Fill excavations with water and allow water to percolate away before 

positioning trees and shrubs.

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.

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

cutting cleanly; do not break.

C. 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. 



10-11

32 90 00-19

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

final layer of soil.

D. Set balled and potted 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. 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.

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.

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. Use planting soil for backfill.

2. 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. 

3. 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.

4. 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 MECHANIZED TREE SPADE PLANTING

A. Trees may be planted with an approved mechanized tree spade at the 

designated locations. Do not use tree spade to move trees larger than 

the maximum size allowed for a similar field-grown, balled-and-

burlapped root-ball diameter according to ANSI Z60.1, or larger than 

the manufacturer's maximum size recommendation for the tree spade being 

used, whichever is smaller.

B. When extracting the tree, center the trunk within the tree spade and 

move tree with a solid ball of earth.

C. Cut exposed roots cleanly during transplanting operations.

D. Use the same tree spade to excavate the planting hole as was used to 

extract and transport the tree.

E. Where possible, orient the tree in the same direction as in its 

original location.

3.7 TREE, SHRUB, AND VINE PRUNING

A. Remove only dead, dying, or broken branches. Do not prune for shape.

B. Prune, thin, and shape trees, shrubs, and vines according to standard 

professional horticultural and arboricultural practices. Unless 

otherwise indicated by Contracting Officer’s Representative, do not cut 

tree leaders; remove only injured, dying, or dead branches from trees 

and shrubs; and prune to retain natural character.

C. Do not apply pruning paint to wounds.

3.8 TREE WRAP

A. Wrap the trunks of deciduous trees immediately after planting. Wrap the 

trunks of deciduous trees, 1-1/2 inches (40 mm) or greater in caliber 

with the specified material beginning at the base and extending to the 

first branches. Remove wrapping after one year. When using crinkled 

paper wrap, securely tie wrapping at the top and bottom and at 18 inch 

(450 mm) maximum intervals with twine.

3.9 MULCH INSTALLATION

A. Install weed-control barriers before mulching according to 

manufacturer's written instructions. Completely cover area to be 

mulched, overlapping edges a minimum of 12 inches (300 mm) and secure 

seams with galvanized pins.

B. Mulch backfilled surfaces of planting areas and other areas indicated. 

Keep mulch out of plant crowns and off buildings, pavements, utility 

standards/pedestals, and other structures.
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1. Trees in Turf Areas: Apply organic mulch ring of 3 inch (75 mm) 

average thickness, with 36 inch (900 mm) radius around trunks or 

stems. Do not place mulch within 3 inches (75 mm) of trunks or stems.

2. Organic Mulch in Planting Areas: Apply 3 inch (75 mm) average 

thickness of organic mulch over whole surface of planting area, and 

finish level with adjacent finish grades. Do not place mulch within 3 

inches (75 mm) of trunks or stems.

3.10 EDGING INSTALLATION

A. Install aluminum edging where indicated according to manufacturer's 

written instructions. Anchor with aluminum stakes spaced approximately

36 inches (900 mm) apart, driven below top elevation of edging.

3.11 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.

3.12 TURF AREA PREPARATION AND GRADING

A. For newly graded subgrades loosen subgrade to a minimum depth of 6 

inches (150 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 soil amendments directly to subgrade before loosening, at rates 

recommended by the soils analysis.

2. Spread topsoil, apply soil amendments and fertilizer on surface, and 

thoroughly blend planting soil.

3. Spread planting soil to a depth of 6 inches (150 mm) but not less 

than required to meet finish grades after light rolling and natural 
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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 2 inches (50 mm) of 

subgrade. Spread remainder of planting soil.

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

sod.

B. 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.

3.13 SODDING

A. Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if 

ground is frozen or muddy.

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and 

sides of sod; do not stretch or overlap. Stagger sod strips or pads to 

offset joints in adjacent courses. Avoid damage to subgrade or sod 

during installation. Tamp and roll lightly to ensure contact with 

subgrade, eliminate air pockets, and form a smooth surface. Work sifted 

soil or fine sand into minor cracks between pieces of sod; remove 

excess to avoid smothering sod and adjacent grass.

1. Lay sod across angle of slopes exceeding 1:3.

2. Anchor sod on slopes exceeding 1:6 with biodegradable staples spaced 

as recommended by sod manufacturer but not less than 2 anchors per 

sod strip to prevent slippage.

C. Saturate sod with fine water spray within two hours of planting. During 

first week after planting, water daily or more frequently until sod is 

established.

3.14 TURF RENOVATION

A. Renovate existing turf damaged by Contractor's operations, such as 

storage of materials or equipment and movement of vehicles.

1. Reestablish turf where settlement or washouts occur or where minor 

regrading is required.

2. Install new planting soil as required.

B. Remove sod and vegetation from diseased or unsatisfactory turf areas; 

do not bury in soil.
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C. Remove topsoil containing foreign materials such as oil drippings, fuel 

spills, stones, gravel, and other construction materials resulting from 

Contractor's operations, and replace with new planting soil.

D. Mow, dethatch, core aerate, and rake existing turf.

E. Remove weeds before seeding. Where weeds are extensive, apply selective 

herbicides as required. Do not use pre-emergence herbicides.

F. Remove waste and foreign materials, including weeds, soil cores, grass, 

vegetation, and turf, and legally dispose of them off Owner's property.

G. Till stripped, bare, and compacted areas thoroughly to a soil depth of 

6 inches (150 mm).

H. Apply soil amendments and initial fertilizers required for establishing 

new turf and mix thoroughly into top 4 inches (100 mm) of existing 

soil. Install new planting soil to fill low spots and meet finish 

grades.

I. Apply sod as required for new turf.

J. Water newly planted areas and keep moist until new turf is established.

3.15 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:

1. Mow 2 to 3 inches (50 to 75 mm).

3.16 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 sq. m) and bare spots not exceeding 5 by 5 inches 

(125 by 125 mm).

2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, 

well-rooted, even-colored, viable turf has been established, free of 

weeds, open joints, bare areas, and surface irregularities.

3. Satisfactory Plugged Turf: At end of maintenance period, the required 

number of plugs has been established as well-rooted, viable patches 

of grass, and areas between plugs are free of weeds and other 

undesirable vegetation.

4. Satisfactory Sprigged Turf: At end of maintenance period, the 

required number of sprigs has been established as well-rooted, viable 

plants, and areas between sprigs are free of weeds and other 

undesirable vegetation.

B. Use specified materials to reestablish turf that does not comply with 

requirements and continue maintenance until turf is satisfactory.

3.17 PESTICIDE APPLICATION

A. Apply pesticides and other chemical products and biological control 

agents in accordance with authorities having jurisdiction and 

manufacturer's written recommendations. Coordinate applications with 

Owner's operations and others in proximity to the Work. Notify 
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Contracting Officer’s Representative before each application is 

performed.

B. Pre-Emergent Herbicides (Selective and Non-Selective): Applied to tree, 

shrub, and ground-cover areas in accordance with manufacturer's written 

recommendations. Do not apply to seeded areas.

C. Post-Emergent Herbicides (Selective and Non-Selective): Applied only as 

necessary to treat already-germinated weeds and in accordance with 

manufacturer's written recommendations.

3.18 CLEANUP AND PROTECTION

A. During planting, keep adjacent paving and construction clean and work 

area in an orderly condition.

B. 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.

C. 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.

D. 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.

E. 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. 

F. Remove nondegradable erosion control measures after grass establishment 

period.

G. Remove surplus soil and waste material including excess subsoil, 

unsuitable soil, trash, and debris and legally dispose of them off 

Owner's property.

- - - END - - -
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SECTION 33 40 00

STORM SEWER UTILITIES 

PART 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

A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting, 

Bracing: Section 31 20 00, EARTH MOVING.

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

CAST-IN-PLACE CONCRETE. 

C. General plumbing, protection of Materials and Equipment, and quality 

assurance: Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

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

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

DRAWINGS, PRODUCT DATA AND SAMPLES.

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

CONTROLS.

1.3 ABBREVIATIONS

A. HDPE: High-density polyethylene

B. PE: Polyethylene

1.4 DELIVERY, STORAGE, AND HANDLING

A. Do not store plastic manholes, pipe, and fittings in direct sunlight.

1.5 COORDINATION

A. Coordinate exterior utility lines and connections to building services 

up to the actual extent of building wall. 

1.6 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.

1.7 SUBMITTALS

A. Manufacturers’ Literature and Data shall be submitted, as one package, 

for pipes, fittings and appurtenances, including jointing materials, and 

other miscellaneous items.

1.8 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):

C1173-08 ...............Flexible Transition Couplings for Underground 

Piping Systems

D698-07e1 ..............Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12 400 ft-lbf/ft3 (600 

kN-m/m3))

F477-10 ................Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe

F714-10 ................Polyethylene (PE) Plastic Pipe (SDR-PR) Based 

on Outside Diameter

F894-07 ................Polyethylene (PE) Large Diameter Profile Wall 

Sewer and Drain Pipe

F1417-11 ...............Installation Acceptance of Plastic Gravity 

Sewer Lines Using Low-Pressure Air

F1668-08 ...............Construction Procedures for Buried Plastic Pipe

C. Idaho Standards for Public Work Construction (ISPWC) – current edition.

1.9 WARRANTY

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 two years from final acceptance. Further, the 

Contractor will furnish all manufacturers’ and suppliers’ written 

guarantees and warranties covering materials and equipment furnished 

under this Contract.
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PART 2 - PRODUCTS

2.1 FACTORY-ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized to reduce spare part 

requirements. The Contractor shall guarantee performance of assemblies 

of components, and shall repair or replace elements of the assemblies as 

required to deliver specified performance of the complete assembly.

2.2 PE PIPE AND FITTINGS

A. Corrugated PE drainage pipe and fittings, NPS 3 to NPS 10 (DN 80 to DN 

250); ASTM F714, SDR 21 with smooth waterway for coupling joints. 

1. Silt-tight Couplings: PE sleeve with ASTM D1056, Type 2, Class A, 

Grade 2 gasket material that mates with tube and fittings.

B. Corrugated PE pipe and fittings, NPS 12 to NPS 60 (DN 300 to DN 1500); 

ASTM F714, SDR 21 for pipes 3 to 24 inches (300 to 600 mm) with smooth 

waterway for coupling joints. Pipe shall be produced from PE certified 

by the resin producer as meeting the requirements of ASTM D3350, minimum 

cell class 335434C.

1. Silt-tight Couplings: PE sleeve with ASTM D1056, Type 2, Class A, 

Grade 2 gasket material that mates with tube and fittings.

2. Water tight joints shall be made using a PVC or PE coupling and 

rubber gaskets as recommended by the pipe manufacturer. Rubber 

gaskets shall conform to ASTM F477. 

2.3 NONPRESSURE TRANSITION COUPLINGS

A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition 

coupling, for joining underground non-pressure piping. Include ends of 

same sizes as piping to be joined, and corrosion-resistant-metal tension 

band and tightening mechanism on each end.

B. Sleeve Materials

1. For plastic pipes: ASTM F477, elastomeric seal or ASTM D5926, PVC.

2. For dissimilar pipes: ASTM D5926, PVC or other material compatible 

with pipe materials being joined.

2.4 CLEANOUTS

A. Cast-Iron Cleanouts: ASME A112.36.2M, round, gray-iron housing with 

clamping device and round, secured, scoriated, gray-iron cover. Include 

gray-iron ferrule with inside calk or spigot connection and countersunk, 

tapered-thread, brass closure plug.

1. Top-Loading Classification(s): Heavy Duty

2. Pipe fitting and riser to cleanout shall be same material as main 

pipe line.
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B. Plastic Cleanouts shall have PVC body with PVC threaded plug. Pipe 

fitting and riser to cleanout shall be of same material as main line 

pipe.

2.5 RESILIENT CONNECTORS AND DOWNSPOUT BOOTS FOR BUILDING ROOF DRAINS

A. Resilient connectors and downspout boots: Flexible, watertight 

connectors used for connecting pipe to manholes and inlets, and shall 

conform to ASTM C923.

2.6 WARNING TAPE

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

purple with black letters, and imprinted with “CAUTION BURIED STORM 

SEWER BELOW”.

PART 3 - EXECUTION

3.1 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.

3.2 PIPING 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 18 inch (458 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.
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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 

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 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.

E. When installing pipe under streets or other obstructions that cannot be 

disturbed, use pipe-jacking process of microtunneling.

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.

3. Install PE corrugated sewer piping according to ASTM D2321 with

gasketed joints.

3.3 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.
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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.

3.4 CONNECTIONS TO EXISTING VA-OWNED MANHOLES

A. Make pipe connections 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.

3.5 CLEANOUT INSTALLATION

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at 

grade. Use cast iron soil pipe fittings in sewer pipes at branches for 

cleanouts and cast iron soil pipe for riser extensions to cleanouts. 

Install piping so cleanouts open in direction of flow in sewer pipe.

1. Use Heavy-Duty, top-loading classification cleanouts.

B. Set cleanout frames and covers in concrete pavement and roads with tops 

flush with pavement surface.

3.6 CONNECTIONS

A. Connect nonpressure, gravity-flow drainage piping in building's storm 

building drains specified in Division 22 Section FACILITY STORM DRAINAGE 

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).

C. Pipe couplings, expansion joints, and deflection fittings with pressure 

ratings at least equal to piping rating may be used in applications 

below unless otherwise indicated.

1. Use nonpressure-type flexible couplings where required to join 

gravity-flow, nonpressure sewer piping unless otherwise indicated.

a. Unshielded flexible couplings for same or minor difference OD 

pipes.

b. Unshielded, increaser/reducer-pattern, flexible couplings for 

pipes with different OD.

3.7 IDENTIFICATION

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

underground structures.
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3.8 FIELD 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.

3.9 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.

5. Air test gravity sewers. Concrete Pipes conform to ASTM C924, Plastic 

Pipes conform to ASTM F1417, all other pipe material conform to ASTM 

C828 or C924, after consulting with pipe manufacturer. Testing of 

individual joints shall conform to ASTM C1103.

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.
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3.10 CLEANING

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

water.

--- E N D ---
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SECTION 33 46 13

FOUNDATION DRAINAGE

PART 1 - GENERAL

1.1 DESCRIPTION

This section specifies materials and procedures for construction of 

foundation drainage systems, including installation, backfill, and 

cleanout extensions, to a point of connection to storm sewer.

1.2 RELATED WORK

A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting, 

Bracing: Section 31 20 00, EARTH MOVING.

B. Materials testing and inspection during construction: Section 01 45 29, 

TESTING LABORATORY SERVICES.

C. General plumbing, protection of Materials and Equipment, and quality 

assurance: Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

D. Submittals: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

E. Cathodic Protection: Section 26 42 00, CATHODIC PROTECTION.

1.3 DEFINITIONS

Subdrainage: Foundation drainage system that collects and removes 

subsurface or seepage water from building foundation from building to 

point of connection to storm sewer.

1.4 ABBREVIATIONS

A. HDPE: High-density polyethylene plastic.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Do not store plastic manholes, pipe, and fittings in direct sunlight.

B. Protect pipe, pipe fittings, and seals from dirt and damage.

1.6 COORDINATION

A. Coordinate connection to storm sewer main, if approved, with the COTR.

B. Coordinate exterior utility lines and connections to foundation building 

drain. 

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.
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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 

integrally with equipment, stamped, or otherwise permanently marked 

on each item of equipment.

B. Comply with the rules and regulations of the Public Agency having 

jurisdiction over the connection to public storm sewer lines or the 

requirements for discharge of subsurface drainage.

1.8 APPLICABLE PUBLICATIONS

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

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

designation only.

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

D3350-10a ..............Polyethylene Plastic Pipe and Fittings Material

D4491-99a (2009) .......Test Methods for Water Permeability of 

Geotextiles by Permittivity

D4716-08 ...............Test Method for Determining the (In-plane) Flow 

Rate per Unit Width and Hydraulic 

Transmissivity of a Geosynthetic Using a 

Constant Head

D6707-06 (2011) ........Circular-Knit Geotextile for Use in Subsurface 

Drainage Applications

F405-05 ................Corrugated Polyethylene (PE) Pipe and Fittings

F477-10 ................Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe

F667—06 ................Larger Diameter Corrugated Polyethylene Pipe 

and Fittings

F2648-10 ...............2 to 60 Inch Annular Corrugated Profile Wall 

Polyethylene (PE) Pipe and Fittings for Land 

Drainage Applications

1.9 WARRANTY

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 two years from final acceptance. Further, the 

Contractor will furnish all manufacturer's and supplier's written 

guarantees and warranties covering materials and equipment furnished 

under this Contract.
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PART 2 - PRODUCTS

2.1 FACTORY-ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized to reduce spare part

requirements. 

B. Contractor shall guarantee performance of assemblies of components, and 

shall repair or replace elements of the assemblies as required to 

deliver specified performance of the complete assembly.

2.2 COMPATIBILITY OF RELATED EQUIPMENT

Equipment and materials installed shall be compatible in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational system that conforms to 

contract requirements.

2.3 PERFORATED-WALL PIPES AND FITTINGS FOR VAULTS OR MANHOLES

A. Perforated PE Pipe and Fittings:

1. Pipe shall be ASTM D2648, Type CP; corrugated, for coupled joints.

2. Couplings: Manufacturer's standard.

2.4 SOLID-WALL PIPES AND FITTINGS

A. PE Pipe and Fittings: ASTM D3350.

2.5 SPECIAL PIPE COUPLINGS

A. Comply with ASTM C1173 for joining underground non-pressure piping. 

Include ends of same sizes as piping to be joined and corrosion-

resistant metal tension band and tightening mechanism on each end.

1. Sleeve Materials:

a. For Dissimilar Pipes: ASTM D5926, PVC or other material compatible 

with pipe materials being joined.

2. Unshielded Flexible Couplings: Elastomeric sleeve with stainless-

steel shear ring and tightening mechanism on each end.

2.6 CLEANOUTS

A. Cleanouts: Cast-iron parts shall conform to ASTM A48. Lid shall be

secured, scoriated, Medium class. Include cast-iron ferrule and 

countersunk, brass cleanout plug.

B. Cleanout PVC Extension shall conform to ASTM D3034. PVC extensions shall 

have watertight joints and long sweep elbow fittings. PVC cleanout shall 

have threaded plug and threaded pipe hub.
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2.7 SOIL MATERIALS

A. Drainage Material

1. Bedding shall be crushed stone, 3/4 inch (20 mm) to No. 4 per ASTM 

D448, at a minimum or as per geotechnical recommendations.

2. Fill to 1 foot (300 mm) above pipe shall be Crushed stone, 3/4 inch 

(20 mm) to No. 4 per ASTM D448, at a minimum or as per geotechnical 

recommendations.

B. Concrete Sand shall be ASTM C33.

2.8 GEOTEXTILE FILTER FABRICS

A. Geotextile fabric shall conform to ASTM 6707. Elongation will be greater 

than 50 percent and the flow rate shall range from 110 to 330 gpm/sq. 

ft. (4480 to 13440 L/min. per sq. m).

1. Structure Type shall be Nonwoven, needle-punched continuous filament.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces and areas for suitable conditions where subdrainage 

systems are to be installed.

B. Proceed with installation only after unsatisfactory conditions have been 

corrected.

3.2 PIPING APPLICATIONS

A. Underground Subdrainage Piping shall be:

1. Perforated PE pipe and fittings, couplings, and coupled joints.

3.3 CLEANOUT APPLICATIONS

A. In Underground Subdrainage Piping:

1. At Grade in Paved Areas shall be Cast-iron cleanouts.

3.4 FOUNDATION DRAINAGE INSTALLATION

A. Place impervious fill material on subgrade adjacent to bottom of footing 

after concrete footing forms have been removed. Place and compact 

impervious fill to dimensions indicated, but not less than 6 inches (150 

mm) deep and 12 inches (300 mm) wide.

B. Lay flat-style geotextile filter fabric in trench and overlap trench 

sides.

C. Place supporting layer of drainage course over compacted subgrade and 

geotextile filter fabric, to compacted depth of not less than 4 inches 

(100 mm).

D. Encase pipe with sock-style geotextile filter fabric before installing 

pipe. Connect sock sections with adhesive and install drainage piping.
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E. Add drainage course to width of at least 6 inches (150 mm) on side away 

from wall and to top of pipe to perform tests.

F. After satisfactory testing, cover drainage piping to width of at least 6 

inches (150 mm) on side away from footing and above top of pipe to 

within 12 inches (300 mm) of finish grade.

G. Install drainage course and wrap top of drainage course with flat-style 

geotextile filter fabric.

H. Place layer of flat-style geotextile filter fabric over top of drainage 

course, overlapping edges at least 4 inches (100 mm).

3.5 PIPING INSTALLATION

A. Install piping beginning at low points of system, true to grades and 

alignment indicated, with unbroken continuity of invert. Bed piping with 

full bearing in filtering material. Install gaskets, seals, sleeves, and 

couplings according to manufacturer's written instructions and other 

requirements indicated.

1. Foundation Subdrainage: Install piping pitched down in direction of 

flow, at a minimum slope of 0.5 percent and with a minimum cover of

18 inches (458 mm), unless otherwise indicated.

B. Use increasers, reducers, and couplings made for different sizes or 

materials of pipes and fittings being connected. Reduction of pipe size 

in direction of flow is prohibited.

C. Install PE piping according to ASTM D2321.

3.6 PIPE JOINT CONSTRUCTION

A. Join PE pipe or perforated PE pipe, tubing, and fittings with couplings 

for soil-tight joints according to ASTM D2321.

B. Special Pipe Couplings: Join piping made of different materials and 

dimensions with special couplings made for this application. Use 

couplings that are compatible with and fit materials and dimensions of 

both pipes.

3.7 CLEANOUT INSTALLATION

A. Cleanouts for Foundation:

1. Install cleanouts from piping to grade. Locate cleanouts at beginning 

of piping run and at changes in direction. Install fittings so 

cleanouts open in direction of flow in piping.

2. Use NPS 4 (DN 100) cast-iron soil pipe and fittings for piping branch 

fittings and riser extensions to cleanout. Set cleanout frames and 

covers in a cast-in-place concrete anchor, 18 by 18 by 12 inches (450 

by 450 by 300 mm) in depth. Set top of cleanout flush with grade. 

Cast-iron pipe may also be used for cleanouts in nonvehicular-traffic 

areas.
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3.8 CONNECTIONS

A. Connect low elevations of subdrainage system to solid-wall-piping storm 

drainage system.

3.9 IDENTIFICATION

A. Install detectable warning tape over piping and over edges of 

underground structures.

3.10 FIELD QUALITY CONTROL

Testing: After installing drainage course to top of piping, test drain 

piping with water to ensure free flow before backfilling. Remove 

obstructions, replace damaged components, and repeat test until results 

are satisfactory.

3.11 CLEANING

Clear interior of installed piping and structures of dirt and other 

superfluous material as work progresses. Maintain swab or drag in piping 

and pull past each joint as it is completed. Place plugs in ends of 

uncompleted pipe at end of each day or when work stops.

--- E N D ---


