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GM.01 ‑ QUALITY CONTROL

1. DESCRIPTION

A.
CONTRACTOR shall employ and pay for the services of an independent testing laboratory

to perform specified services and testing.

1)
Employment of the laboratory shall in no way relieve CONTRACTOR's obligations to perform the work.

B.
It is the intent of the OWNER that the CONTRACTOR perform subsurface investigations as

necessary to verity design of soil bearing capacity and soil settlement characteristics.

C.
RELATED REQUIREMENTS

1)
Inspections and testing required by laws, ordinances, rules, regulations, orders or approvals of public authorities.

D.
RELATED REQUIREMENTS SPECIFIED IN OTHER SECTIONS:

1)
CERTIFICATION OF PRODUCTS: The respective sections of Specifications.

2)
TEST, ADJUST AND BALANCE OF EQUIPMENT: The respective sections of

Specifications.

3)
LABORATORY TESTS REQUIRED AND STANDARDS FOR TESTING: The respective

section of the Specifications.

E.
Testing laboratory inspection, sampling and testing is required for but not limited to work

of the following sections:

1 )
Clearing and Grubbing:
Section GM‑03

2)
Trenching, Backfilling, and Compaction:
Section GM‑04

3)
Concrete Work:
Section GM‑06

2. QUALIFICATION OF LABORATORY

A.
Meet “Recommended Requirements for Independent Laboratory Qualification,”  published by

American Council of Independent Laboratories.

B.
Meet basic requirements of ASTM E 329, 'Standards of Recommended Practice for

Inspection and Testing Agencies for Concrete and Steel as Used in Construction!

C. Authorized to operate in the State of Florida.

D.
Submit copy of report of inspection of facilities made by Materials Reference Laboratory of

National Bureau of Standards during the most recent tour of inspection, with memorandum

of remedies of any deficiencies reported by the inspection.

E.
TESTING EQUIPMENT

1)
Calibrated at reasonable intervals by devices of accuracy traceable to either


a. National Bureau of Standards.


b. Accepted values of natural physical consultants.

3. LABORATORY DUTIES

A.
Cooperate with ENGINEER and CONTRACTOR: Provide qualified personnel after due

notice.

B.
Perform specified inspections, sampling and testing of materials and methods of

construction:
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1)
Comply with specified standards.

2)
Ascertain compliance of materials with requirements of Contract Documents.
C.
Promptly notify ENGINEER and CONTRACTOR of observed irregularities or deficiencies of

work or products.

D.
Promptly submit written report of each test and inspection; two copies each to ENGINEER,

and one copy to CONTRACTOR and record documents file. Each report shall include:

1)
Date issued.

2)
Project title and number.

3)
Testing laboratory name, address and telephone number.

4)
Name and signature of laboratory inspector.

5)
Date and time of sampling or inspection.

6)
Record of temperature and weather conditions.

7)
Date of test.

8)
Identification of product and specification section.

9)
Location of sample or test in the Project.

10)
Type of inspection or test

11)
Results of tests and compliance with Contract Documents.

12)
Interpretation of test results, when requested by ENGINEER.

E.
Perform additional tests as required by ENGINEER or the OWNER if initial tests are not

conclusive to merit acceptance.

4. LIMITATIONS OF AUTHORITY OF TESTING LABORATORY

A.
Laboratory is not authorized to:


1)
Release, revoke, after or enlarge on requirements of Contract Documents.


2)
Approve or accept any portion of the work.


3) 
Perform any duties of the CONTRACTOR.

5. CONTRACTOR'S RESPONSIBILITIES

A.
Cooperate with laboratory personnel, provide access to work, to manufacturer's operations.

B.
Secure and deliver to the laboratory adequate quantities of representational samples of

materials proposed to be used and which require testing.

C.
Provide to the laboratory the preliminary design mix proposed to be used for concrete, and

other materials mixes which require control by the testing laboratory.

D.
Furnish copies of product test reports as required.

E.
Furnish incidental labor and facilities:

1 )
To provide access to work to be tested.

2)
To obtain and handle samples at the Project Site or at the source of the product

to be tested.

3)
To facilitate inspections and tests.

4)
For storage and curing of test samples.

END OF SECTION ‑ GM.01
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GM‑02 ‑ MATERIAL AND EQUIPMENT

1. GENERAL

A.
All material and equipment (products) incorporated into the work shall:

1)
Conform to applicable specifications and standards.

2)
Comply with size, make, type and quality specified, or as specifically approved in

writing by the ENGINEER.

3)
Manufactured and fabricated products:

a.
Design, fabricate and assemble in accordance with the best engineering and shop practices.

b.
Manufacture like parts of duplicate units to standard sizes and gauges, to

be interchangeable.

C.
Products shall be suitable for service conditions.

d.
Equipment capacities, sizes and dimensions shown or specified shall be

adhered to unless variations are specifically approved in writing.

4)
Do not use material or equipment for any purpose other than that for which it is

designed or is specified.

B.
STANDARDIZATION

1)
Unless otherwise approved by the ENGINEER, items and equipment of a similar type and function shall be furnished by one manufacturer to standardize on replacement parts, service calls, operation and maintenance matters and to avoid a division of responsibility among several manufacturers.

2)
A single supplier shall be used on principal items of equipment and systems where

one or more components are not manufactured by the principal supplier to place

performance and service responsibilities for the entire unit or system with only one

supplier or manufacturer.

2. CONTRACTOR'S OPTIONS

A.
For products specified only by reference standard, select any product meeting that standard.

B.
For products specified by naming several products or manufacturers, select any one of the

products of manufacturers named, which complies with the Specifications.

C.
Substitutions for "OR EQUAL” or “BASIS OF BID” items may be made by the CONTRACTOR in accordance with provisions specified herein.

3. PRODUCT SUBSTITUTIONS

A.
GENERAL

1)
Whenever materials or equipment are specified or described in the Contract

Documents by using the name of a proprietary item or the name of a particular

Supplier, the naming of the item is intended to establish the type, function, and

quality required.

2)
Materials or equipment of other suppliers may be accepted by ENGINEER as

directed herein.

3)
Requests for review of substitute items of material and equipment will not be

accepted by ENGINEER from anyone other than CONTRACTOR.

B.
“OR EQUAL” SUBSTITUTIONS

1)
Unless the name of the materials or equipment specified herein is followed by words indicating that no substitution is permitted, materials or equipment of other suppliers
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may be accepted by ENGINEER it sufficient information is submitted by CONTRACTOR to allow ENGINEER to determine that the material or equipment proposed is equivalent or equal to that named.

4. MANUFACTURER'S INSTRUCTIONS

A.
When Contract Documents require that installation of work shall comply with manufacturer's

printed instructions, CONTRACTOR shall obtain and distribute copies of such instructions

to parties involved in the installation, including copies to ENGINEER.

1)
Maintain one set of complete instructions at the job site during installation and until completion.

B.
Handle, install, connect, clean, condition, and adjust products in strict accordance with such

instructions and in conformity with specified requirements.

1
Should job conditions or specified requirements conflict with manufacturer's instructions, consult with ENGINEER for further instructions.

2) 
Do not proceed with work without clear instructions.

C.
Perform work in accordance with manufacturer's instructions. Do not omit any preparatory

step or installation procedure.

5. TRANSPORTATION AND HANDUNG

A.
CONTRACTOR shall arrange deliveries of products in accordance with construction

schedules, coordinate to avoid conflict with work and conditions at the site.

1)
Deliver products in undamaged condition, in manufacturer's original containers or

packaging, with identifying labels intact and legible.

2)
Immediately on delivery, inspect shipments to assure compliance with requirements

of contract documents and approved submittals, and that products are property

protected and undamaged.

B.
Provide equipment and personnel to handle products by methods to prevent soiling or

damage of products or packaging.

6. STORAGE AND PROTECTION

A.
Store products in accordance with manufacturer's instructions, with seals and labels intact

and legible.

1) 
Store products subject to damage by the elements in weathertight enclosures.

2)
Maintain temperature and humidity within the ranges required by manufacturer's instructions.

B.
EXTERIOR STORAGE

1)
Store fabricated products above the ground, on blocking or skids, prevent soiling

or staining. Cover products which are subject to deterioration with impervious sheet

coverings, provide adequate ventilation to avoid condensation.

2)
Store loose granular materials in a well‑drained area on solid surfaces to prevent

mixing with foreign matter.

C.
Arrange storage in a manner to provide easy access for inspection. Make periodic

inspections of stored products to assure that products are maintained under specified

conditions, and free from damage or deterioration.
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D.
PROTECTION AFTER INSTALLATIONS

1)
Provide substantial coverings as necessary to protect installed products from

damage from traffic and subsequent construction operations. Remove when no

longer needed.

END OF SECTION ‑ GM.02
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GM.03 ‑ CLEARING AND GRUBBING

1. DESCRIPTION

A.
This Section covers the requirements for clearing, grubbing, removing and disposing of all vegetation and debris not designated to remain and performing all operations as necessary for completion of the Work.

2. DEFINITIONS

A.
CLEARING: Clearing is the removal of all trees and structures, stumps, bushes, grass and

other objectionable obstructions resting on or protruding through the original ground from

the area of work. Only such excavation as required for the removal of stumps and

structures shall be performed.

B.
GRUBBING: Grubbing is the excavation and removal of all trees, roots, stumps, rubbish

and other deleterious materials to a depth as specified herein.

C.
SELECTIVE CLEARING: Selective clearing is the select clearing of dead wood, undergrowth, rubbish and other objectionable matter. Designated trees and limbs shall be removed as directed by the ENGINEER.

3. SUBMITTALS

A.
Submit samples of tree wound paint and herbicides, as requested.

B.
Prior to beginning of work, a plan for the satisfactory disposal of material and debris shall be reviewed with ENGINEER.

4. REQUIREMENT OF REGULATORY AGENCIES

A.
State and local code requirements shall control the disposal of all waste material.

5. MATERIALS

A.
Tree wound paint shall be a standard asphaltum base paint especially prepared for tree surgery.

B.
Herbicides, where approved for use, shall be at CONTRACTOR option, but must show 
approval by USDA or EPA.

6. PROTECTION AND REPAIR

A.
The CONTRACTOR shall utilize the soil erosion control measures prior to and during

clearing and grubbing and selective clearing operation.

B.
CONTRACTOR shall comply with requirements of other Sections for protection of existing

structures, streets, roads, adjacent property; existing trees and other vegetation which are

designated to remain.

C.
REPAIR OF TREES AND SHRUBS

1)
Should any tree designated to remain become damaged it shall be treated.


a. Tree wound paint shall be applied.


b. Rate shall be recommended by the manufacturer.
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2)
Sound trees and shrubs which do not interfere with the construction and are
elsewhere indicated, or directed not to be removed, shall be protected properly from

damage. Any damage to natural terrain or to vegetation or objects designated to
remain shalI be repaired, replaced, or otherwise compensated for, as determined

by the ENGINEER.

7. MARKING

A
Prior to beginning clearing or selective clearing operations, field mark the limits of each as


shown on the DRAWINGS.

B.
Within the limits of selective clearing, the CONTRACTOR shall adequately mark all trees


which are designated to remain.


1)
OWNER, through ENGINEER, will designate those trees which are to remain.


2) 
Paint or any permanent marking will not be acceptable for tree marking.

8. CLEARING

A
Remove trees, saplings, dead wood, undergrowth, rubbish, and other objectionable


obstructions in areas indicated on the DRAWINGS or as directed by the ENGINEER.

1)
Areas marked for selective clearing shall be cleared of dead wood, undergrowth,

rubbish and other objectionable matter.

2)
All trees in the area marked for selective clearing shall be removed unless the tree

is specifically marked for preservation.

3)
All trees marked for preservation shall be trimmed of all limbs less than eight (8) feet

from ground level and treated in accordance with good tree surgery practice.

B.
Stumps required to be removed shall be completely removed.

1)
To avoid regrowth and maintenance problems, root system shall remain intact in areas where erosion is likely.

C.
Tree wound paint shall be applied in accordance with manufacturer requirement.

9. GRUBBING

A.
Remove all stumps, roots over 2 inches in diameter, and matted roots within the limits of

grubbing to the depths below:

1)
Footings 36 inches.

2)
Walks 18 inches.

3)
Roads 18 inches.

4)
Parking areas 18 inches.

5)
Lawn areas 12 inches.

6)
Fills 24 inches.

7)
In the case of footings, roads, walks or other construction on fills, the greater depth

shall apply.

B.
Any obstructions such as fences, sidewalks, drainage structures, paving, and other

incidental structures shall be removed to the following depths:

1)
Under pavements or other structures; remove to a depth of at least three (3) feet below finished top of base grade or two (2) feet below foundation of any structure.

2)
Elsewhere: One (1) foot below finished grade.

10. SALVAGE AND STOCKPILING

A.
Topsoil shall be excavated and stockpiled if intended for re‑use.
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11. CLEAN‑UP AND DISPOSAL

A.
Disposal of waste materials shall be off site.

B.
The entire area shall be left with a neat and finished appearance.

END OF SECTION ‑ GM.03
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GM.04 ‑ TRENCHING, BACKFILLING AND COMPACTION

1. DESCRIPTION

A.
The work under this Section includes all excavation, final backfill, compaction, pavement

removal, site restoration and cleanup for the construction of underground pipelines, and their

related structures.

B.
Specific pipeline embedments (which includes bedding material and initial backfill material)

shall be constructed as specified in the appropriate pipeline section.

2‑ DEFINITIONS

A.
PIPELINE EMBEDMENT:

1)
Backfill material encasement extending from the full depth of bedding to a distance

of twelve (12) inches above the top of the pipe.

2)
Embedment is composed of bedding and initial backfill.

3)
Embedment materials and placement shall be in accordance with appropriate pipe

material specifications.

B.
FOUNDATION:

1)
The load bearing portion of the embedment which underlies the bedding or haunch


material.

2)
Normally the excavated trench bottom except where unstable conditions exist and


then alternate methods of foundation stabilization are required.

C.
BEDDING: Backfill material between a pipe and the foundation on which it rests.

D.
INITIAL BACKFILL: Backfill placed from the top of the bedding and along the sides of the

pipe to a distance of 120 above the top of the pipe.

E.
FINAL BACKFILL: Backfill placed from a distance of 126 above the top of the pipe to the

finished grade.

F.
EMBANKMENT: Fill material placed above original ground surface to provide cover over

a conduit which is fully or partially exposed.

G.
ROCK. Where 'rock” is used as the name of an excavated material, it shall mean boulders

or pieces of rock, concrete or masonry measuring one cubic yard or more, hard shale or

solid ledge rock and masonry which, in the opinion of the ENGINEER, requires for its

removal the continuous use of pneumatic tools or drilling and blasting.

H.
TRAFFIC AREAS: Traffic areas, as it particularly relates to Compaction and Testing

requirements of Article 16 shall mean entire widths of all roadways and alleys (either paved

or unpaved), roadway shoulders extending 10 ft. from edge of normal traffic lane, or other

areas as determined by the ENGINEER which is subject to wheel loads or heavily traveled

either by vehicle, bike, or pedestrians.

3. QUALITY ASSURANCE

A.
Tests required by this Section shall be performed by a qualified independent testing laboratory.
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4. REFERENCED STANDARDS

A.
ASTM C 33:
“Concrete Aggregates”

B.
ASTM C 136:
“Sieve or Screen Analysis of Fine and Coarse Aggregates”

C.
ASTMI D 2487: 
“CIassification of Soils for Engineering Purposes”

D.
ASTM D 2321: 
“Underground Installation of Flexible Thermoplastic Sewer Pipe”

E.
ASTM D 2167: 
“Density of soil in place by the rubber‑balloon method”

F.
ASTM D 1556: 
Density of soil in place by the sand cone method.


(ASSHTO T ‑ 191)

G.
ASTM D 2922: 
Density of soil and soil ‑ aggregate in place by nuclear methods (shallow



depth).

H.
ASTMI D 698:
Moisture‑density relation of soils


(ASSHTO T ‑ 99)
Method A or C, as applicable.

1.
ASTM D 1557: 
Moisture‑density relation of soils


(ASSHTO T ‑180) 
Method A or C, as applicable.

5. SUBMITTALS

A.
A minimum of two (2) copies of results of all required tests shall be submitted to the ENGINEER.

6. JOB CONDITIONS

A.
The number, type, size, and operation condition of all equipment used in the work shall be


subject to the ENGINEER's review.

B.
The CONTRACTOR shall furnish satisfactory evidence as to the kind and quality of


equipment used if required.

C.
Any unsuitable or inadequate equipment shall be replaced when so directed by the


ENGINEER.

7. BACKFILL AND EMBANKMENT MATERIAL

A.
The requirements of this Article shall apply to all final backfill and embankment materials


unless otherwise specified.

B.
All material shall be suitable and free from roots, wood scape material, and other vegetable


matter and refuse.

C.
Acceptable material shall generally be a natural or artificial mixture of soil types normally

found in natural deposits in the project vicinity or material obtained from the


CONTRACTOR's excavation.

D.
All material shall be sufficiently dry for compaction and shall not contain excessive amounts

of soft or highly plastic clays.

E.
Maximum size of stone shall not exceed six inches.
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8. UNSUITABLE MATERIALS

A.
GENERAL: Any material which contains vegetable matter, muck, roots, and rubbish shall

be considered unsuitable.

B.
The following, as defined in the Unified Soils Classification System, shall be considered the

basis for classifying unsuitable material unless specifically noted in other sections of the

specifications:

1)
Highly plastic clay soils of the CH and MH descriptions.

2)
Border line soils of the SC‑CH description.

3)
Organic soils of the OL and OH description.

4) 
Highly organic soils of the PT description.

9. SITE PREPARATION

A.
Clearing and grubbing for all pipeline construction shall consist of a strip twenty (20) feet

in width cleared and grubbed of all trees, roots, stumps, rubbish and other deleterious

materials to avoid regrowth and maintenance problems.

B.
CLEARING AND CARE OF SURFACE MATERIALS

1)
In areas where pipelines are constructed through established lawns, and other

improved grass areas, the sod shall be carefully removed, kept alive and replaced

after the backfilling is finished.

2)
Topsoil so removed shall be stockpiled at a suitable location so that it can be

replaced.

3)
PAVEMENT REMOVAL

a.
Where permitted by the OWNER and indicated on the Drawings, the

CONTRACTOR shall remove pavement as necessary for installing the new

pipelines and appurtenances and for making connections to existing

pipelines.

b.
Pavement shall be cut back from the top edges of ditch lines for a distance

of a least twelve (12) inches on each side of the ditch to allow for solid

bearing edges for pavement to be replaced.

C.
Before removing any pavement, the pavement shall be marked for cuts

neatly paralleling pipelines and existing street lines.

d.
Asphalt pavement shall be broken along the marked cuts by use of jack

hammer or other suitable tool.

e.
Concrete pavement shall be scored to a depth of approximately 1 1/2 inches

along the marked cuts.

f.
Scoring shall be done by use of a rotary saw, after which the pavement may

be broken below the scoring by use of jack hammer or other suitable tool.

9.
The pavement adjacent to pipeline trenches must not be disturbed or

damaged.

h.
If the adjacent pavement is disturbed or damaged, due to any cause such

as caving ditch banks, indiscriminate use of construction machinery, etc.,

the CONTRACTOR shall remove the damaged pavement and shall replace

at this own expense.

C.
All trees, plants and existing structure and utilities shall be protected.

10. GENERAL TRENCH EXCAVATION

A.
The requirements of this Article shall apply to all trench excavation unless otherwise specified.
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B.
Trench excavation shall be of such depth to enable proper installation of embedment
materials that will result in construction of the pipeline to the alignment and grade or depth
of cover, as shown on the Drawings.

1)
Over‑excavation and replacement of materials with proper bedding material shall be

required where unsuitable materials are encountered in the subgrade or where

specified by the ENGINEER.

2)
If during the course of construction, the trench is inadvertently over‑excavated, that

area shall be backfilled with fine granular bedding material, unless gravel bedding

is required, and compacted to the required densities.

C.
All such related structures and appurtenances shall be constructed to the alignment, grade,

and position as shown on the Drawings.

D.
In all cases where materials are deposited along open excavation they shall be placed so

that in the event of rain, no damage will result to the work or adjacent property.,

E.
UNSTABLE TRENCH BOTTOM

1)
Where an unstable trench bottom condition is encountered due to the presence of

muck, quicksand, or other unsuitable materials, the unstable soil material shall be

removed to a depth which is sufficient to produce a firm foundation.

2)
The unstable soil material shall then be replaced with select bedding material for

the full depth of unstable material excavation.

3)
The depth of unstable soil excavation and bedding replacement will be dependent

upon the severity of the trench bottom soil conditions.

4)
Depths of bedding shall be as a minimum those shown on the Drawings.

5)
Alternate foundations shall be used where required:

a.
Where the bottom of the trench is found to consist of material which is

unstable to such a degree that. in the opinion of the ENGINEER it cannot

be removed and replaced with an adequate bedding material, alternative

foundations methods may be required.

b.
The ENGINEER may require, depending upon the severity of the unstable

soil, to provide special foundations such as piling concrete mats (or a

combination thereof), sheeting with keyed‑in plank foundation, or other

means of stabilization.

C.
The type of alternative foundation methods shall be constructed in

accordance with the Drawings or as approved by the ENGINEER.

F.
Regardless of the type of embedment used, all bell holes for bell and spigot pipe shall be

excavated at proper intervals so that the barrel of the pipe will rest for its entire length upon

the bottom of the trench or bedding material.

G.
All bedding materials shall achieve the required densities by tamping with suitable tools and

shaped to receive the pipe and support it at the exact elevation and line as shown on the

Drawings.

H.
WET EXCAVATION

1)
Where the excavation area shown on the Drawings falls under the water surface

near the banks of a flowing stream or other body of water or in high ground water

areas, the CONTRACTOR may adopt and carry out any method he may deem

feasible for the performance of the excavation work and for the protection of the

work thereafter, provided the method and equipment to be used has received prior

approval of the ENGINEER.

2)
During the selected method of construction, the excavation area shall be effectively

protected from damage during the excavation period and until all contemplated

construction work therein has been completed to the satisfaction of the ENGINEER
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1.
DISPOSAL OF MATERIALS

1)
Disposal of waste materials and smoothing of disturbing material during trenching

operations shall be performed as the pipe is laid and shall not be allowed to lay

more than 500 feet behind the pipe laying operation.

2)
All materials removed by excavation which are suitable for the purpose shall be used whenever practicable for backfilling pipe trenches, foundations and footings, and for such other purposes as may be shown on the Drawings or directed by the

ENGINEER.

3)
All materials not used for backfilling, foundations, or footings shall be considered

as waste materials and disposed of by the CONTRACTOR in an approved manner.

4)
The CONTRACTOR shall provide at his own expense disposal areas satisfactory to

the ENGINEER.

5)
Waste materials shall not be left in unsightly piles, but shall be spread in uniform

layers and neatly leveled and shaped.

6)
Spoil banks shall be provided with adequate openings to permit surface drainage

of adjacent lands.

7)
On completion of any part of the work proper disposal shall be made of all surplus

or unused materials left within the construction limits of such work and the surface

of the work left in a neat and workmanlike condition.

11. WATER IN TRENCHES

A.
Trenches shall be reasonable free from water while the pipes are being laid.

1)
The CONTRACTOR shall remove and dispose of any water (including storm water), sewage, or other liquid which may be found or may accumulate in the excavation.

2)
This may be done by pumping, an adequate well point system, or other means of dewatering approved by the ENGINEER.

B.
The CONTRACTOR shall examine the site after excavating, and before proceeding with the

work he shall notify the ENGINEER of any evidence of water rising in such areas.

C.
Static water levels shall be drawn down below the bottom of the excavation sufficiently to

allow for placement of bedding and backfill.

1)
Under certain conditions, the ENGINEER may permit the CONTRACTOR to remove

the water with the use of trenchside pumps through the use of an approved

bedding.

2)
The depth of bedding material will depend upon the amount of water, but care shall

be taken to ensure that the trench wall soil material is such that it will not be

removed from the area adjacent to the bedding.

D.
The CONTRACTOR shall not open up more trench than the available pumping facilities are

able to dewater.

E.
The CONTRACTOR shall assume responsibility of disposing of all water so as not to injure

or interfere with the normal drainage of the area in which he is working.

F.
In no case shall the pipelines be used as drains for such water, and the ends of the pipe

shall be kept property and adequately blocked during construction by the use of approved

stoppers and not by improvised equipment.

G.
All necessary precautions shall be taken to prevent the entrance of mud, sand, or other

obstructing matters into the pipelines, and on completion of the work, any such material

which may have entered the pipeline must be cleaned out so that the entire system will be

left clean and unobstructed.
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H.
Release of groundwater to its static level shall be performed in a manner to maintain

undisturbed state of natural foundation soils, prevent disturbance of compacted backfill or

bedding, and prevent flotation of pipelines.

1.
The CONTRACTOR shall at all times have on hand sufficient pumping equipment and

machinery in good working condition for all ordinary emergencies, and shall have available

at all times competent workmen for operation of pumping equipment.

J.
Dewatering systems shall be designed and operated to prevent removal of natural soils and

to prevent excessive reductions in the groundwater outside the excavation to the extent that

it would damage or endanger adjacent structures or property.

12. ROCK EXCAVATION

A.
Where rock is encountered in the process of trench excavation it shall be completely

uncovered and stripped of all loose material over the area as specified herein.

B.
Drilling and blasting methods used in rock excavation shall be optional with the

CONTRACTOR but shall be conducted with due regard to the safety of persons and

property in the vicinity of the work and in strict conformity with all laws, ordinances or

regulations governing blasting and the use of explosive.

C.
Ledge rock, boulders, and large stones shall be removed to provide a clearance of not less

than 6 inches in every horizontal direction from all parts of pipe, fittings, and other

appurtenances.

D.
Where rock is encountered at grade in trenches, the trench shall be excavated not less than

6 inches below the bottom of the pipe bell, refilled with fine, granular material thoroughly

tamped in‑place and shaped to the pipe.

E.
Excavated rock shall not be mixed with material selected for tamped backfilling under and

around the pipe or up to a level at least two feet above the pipe.

13. TRENCH SIZE

A.
GRAVITY PIPING

1)
As soil conditions will permit the sides of trenches shall be cut in vertical, parallel

planes from the bottom of the trench to the top of the pipe and have a maximum

width of two (2) feet plus the outside diameter of the pipe being installed.

2)
The width of the remaining depth of the trench may be as wide as necessary except

as restricted by limits of right‑of‑way or existing improvements that are to be

protected; the sides, however, shall be as nearly vertical as practicable or allowable.

3)
If the trench width from the bottom of the trench to the top of the pipe is over‑

excavated in excess of that specified, sewers shall be laid on a gravel bedding at

no extra cost to the OWNER.

B.
PRESSURE PIPING

1)
Trenches for pressure piping shall provide a minimum of 36 inches cover over the

barrel of the pipe, except as otherwise shown.

2)
Width of trench at and below top of the pipe shall not exceed twelve (12) inches

on either side of pipe.

3)
Width of trench starting 12 inches above top of pipe may be as wide as necessary

within limits of right‑of‑way, with banks as nearly vertical as practicable or allowable,

and except as restricted by existing improvement, that are to be protected.
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14. EXCAVATION FOR APPURTENANCES AND STRUCTURES

A.
Excavation for appurtenances shall be made to a size that will allow at least 12 inches
between the outer surfaces of the appurtenance and the excavation wall or shoring.

B.
Excavation for precast manholes and other precast structures shall be undercut six (6)

inches below the bottom of the precast structure and shall be backfilled with bedding

material as specified for the pipeline.

15. BACKFILUNG TRENCHES

A.
The backfilling of pipeline trenches shall be started immediately after the pipe work and

embedment preparation has been inspected by the ENGINEER; and in no case shall work

proceed if more than 500 linear feet of open trench exists.

B.
Bedding and initial backfill material to be constructed as specified for the appropriate pipe

material.

C.
Final backfill material, which is from a height of one (1) foot above the pipeline upward:

1)
Shall be backfilled well compacted layers.

2)
If the trench extends along or across streets, roadways, usable alleys, or sidewalks


or any areas to be paved in new construction the remainder of the trench shall be


backfilled and tamped to its full depth in the manner specified for initial backfill.

D.
All backfilling shall be done in such manner as will not disturb or injure the pipe or structure

over or against which it is being placed.

E.
Any pipe or structure injured, damaged or moved from its proper line or grade during

backfilling operations shall be opened up and repaired and then rebackfilled as herein

specified.

F.
TEMPORARY SURFACES

1)
Where pipe trenches are cut across or along existing pavement, the CONTRACTOR

shall construct a temporary surface over the cut by filling and tamping the upper

6 inches of the cut with selected gravel, crushed stone or reef which will not

disintegrate under traffic and which shall be maintained in good condition under

traffic until the permanent pavement has been constructed.

16. COMPACTION AND TESTING
A.
The cost of all material testing required shall be paid by the CONTRACTOR.

B.
Theoretical maximum densities and in‑place density tests shall be made on all final backfill

with specified compaction requirements. The maximum number of tests required to prove

compliance with the specifications are as follows:

1)
At least one theoretical maximum density (proctor) for each 500 linear feet of final

backfill material placed within traffic areas or each major change in material

encountered.

2)
At least one in‑place density test for each 50 linear feet or portion of final backfill

material placed within traffic areas.

C.
COMPACTION REQUIREMENTS

1)
Unless otherwise specifically noted elsewhere in these Specifications or on the

Drawings, material shall meet the following compaction requirements.

a.
Initial backfill material shall be well compacted in accordance with pipeline


specifications.
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b.
Final backfill and embankments outside traffic areas shall be compacted to

a density equal to or greater than the surrounding undisturbed soil.
C.
Compaction on total (Initial and final) backfill and base material within traffic

areas shall meet density requirements as indicated on the Drawings.

d.
Embankment shall be well compacted.

2)
The theoretical maximum density shall be arrived at in the manner prescribed under

applicable documents.

3)
Material containing excessive moisture shall not be placed.

a.
Its placement may be delayed until it has dried out to the proper moisture


content.

b.
It may be thoroughly mixed with a drier material to obtain the desired water


content,

4)
Material with insufficient moisture shall be wetted before compaction sufficiently to

obtain the desired moisture content.

5)
Adequate equipment for furnishing and sprinkling water shall be kept available at

all times during the progress of the work.

17. SURFACE RESTORATION AND CLEANUP

A
CONTRACTOR shall property restore to the satisfaction of the OWNER all surfaces,


pavements and drives, sidewalks and curbs, or whatever construction and irrespective of


the type, which may be required to be removed or disturbed in the progress of work.

B.
SURFACE RESTORATION

1)
Once backfilling has been completed and all objectionable material has been

removed, surface restoration shall be conducted.

2)
The CONTRACTOR shall fine grade all disturbed areas. Upon completion of fine

grading the CONTRACTOR shall seed all disturbed areas with common bermuda

or match existing grassing, unless otherwise shown on the Drawings.

3)
During winter months and equal amount of rye grass seed shall be added and

thoroughly mixed with seed.

4)
Shrubbery or trees shall be properly heeled‑in and replanted.

C.
PAVEMENT REPLACEMENT

1)
The CONTRACTOR shall replace all pavements removed for construction of the

pipelines and appurtenances, and shall also remove and replace at his own

expense, any and all pavements adjacent to excavation which may have been

disturbed or damaged as the result of construction operations.

2)
The operations and materials required to provide a satisfactory replacement of

roadbed and pavement shall be in accordance with the Paving Section of these

Specifications, Section RW-02

3)
Pavement and base replacement shall consist of 3" minimum bituminous plant mix

surface on 80 of compacted sand clay base.

D.
DRIVEWAY AND SIDEWALK REPLACEMENT

1)
Driveways and sidewalks shall be replaced with the same material and thickness

as was removed.

2)
Where driveways or sidewalks are concrete, entire slabs or squares shall be

removed and replaced.

3)
The subbase shall be thoroughly rolled or tamped to provide the original density

of the material before removal.

E.
CURB REPLACEMENT

1)
Curbing or gutters shall conform accurately to size, line, grade, and materials with

the adjoining curbing and gutters.

2)
The subsoil and foundation material shall be well compacted so as to prevent any

settlement of concrete curbing or gutters.
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F.
RAISING OF CASTING

1)
All utility casting will be raised as required to meeting the final grade of the pavement.

G.
CLEANUP AND MAINTENANCE

1)
All excavated areas, backfill embankments, trenches and access road grading and

ditches shall be maintained by the CONTRACTOR in good condition at all times final

acceptance by the OWNER.

2)
Any settlement or washing that may occur prior to acceptance of the work shall be

repaired and grades reestablished to the required elevations and slopes,

3)
All debris and construction material and equipment shall be removed from the job

site as soon as the work is completed.

4)
All right‑of‑ways shall be left in a clean, neat and serviceable condition.

END OF SECTION ‑ GM.04
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GM.05 ‑ SLOPE PROTECTION AND EROSION CONTROL

1. DESCRIPTION

A.
This Section covers requirements for slope protection and erosion control.

B.
CONTRACTOR shall provide positive measures to protect disturbed slopes and minimize

erosion of existing and newly defined drainageways.

C.
CONTRACTOR shall provide ditch liner material and appurtenances at location shown on

the Drawings and described herein.

D.
RELATED WORK SPECIFIED ELSEWHERE

1)
Clearing and Grubbing
Section GM‑03

2)
Earthwork,
Section RM‑01

3)
Grassing
Section GM‑08

2. SUBMITTALS

A.
Submit:


1)
Manufacturer certification that materials meet specification requirements.


2)
Drawing detailing the installation of ditch liners (if applicable).


3) 
Drawing detailing the installation of silt fencing.

3. JOB CONDITIONS

A.
ENVIRONMENTAL REQUIREMENTS: In order to minimize the impact of the project on the

surrounding environment, retain the maximum amount of topsoil. The steps subsequently

outlined shall be followed.

B.
SEQUENCING OF OPERATIONS: Sequence events as outlined below insofar as possible

to minimize erosion.

1)
Prior to clearing and grubbing, the lower extremities of the work area shall be


outlined with positively anchored filter fabric system or similar straw bale system

2)
As soon as the work site is rough graded, seed the area with annual oats, rye grass


or other suitable vegetation, which will grow rapidly.

4. FILTER FABRIC

A.
Fabric consisting of polyethylene or polypropylene fabric shall be incorporated with stakes and/or fencing to provide a sift fence trapping sediment.

B.
Filter fabric shall be 'Mirafi 140" by Celanese or 212olyfifter‑)V by Carthage Mills or equal.

5. STRAW BALES

A.
Straw bales if used as an alternative, shall be bound together and neatly dressed so that they may be abutted to each other. Once plugged with sediment, they shall be replaced Use clean, thrashed stalks of oats, wheat or rye.

6. SILTING BASINS

A.
Provide sifting basin(s) at the low end of the project in drainage swales to ensure that Much of the fine sands are deposited into the basin prior to leaving the site.
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7. DITCH LINERS

A. 
Three dimensional structures of entangled nylon filaments bonded at the intersections.

B.
Resistant to chemical and environmental degradation.

C.
Mat shall be 18 mm in thickness and promote and maintain the integrity of the grass root system. Enkamat or equal.

8. GROUND FASTENERS

A.
Wire staples shall be steel, U‑shaped and one inch wide. Machine made staples shall be

on No. 11 gauge or heavier steel wire. Hand made staples shall be made from 13 inch

lengths of No. 9 gauge or heavier steel wire. Length shall be sufficient to have a minimum

penetration of 8 inches.

B.
Wood stakes not less than 12 inches in length and have a cross‑sectional area of not less

than 3/4 square inches.

9. RIPRAP

A‑ 
Material shall conform to State Highway Department Standards.

B.
Material for ditch checks shall be of 6 to 12 inch stone.

10. SILT FENCE INSTALLATION

A.
Construct sift fence prior to clearing and grubbing or site grading.

B.
Follow approved installation sketch.

C.
Inspect once after (or during) each rainfall for effectiveness and modify as necessary to minimize sifting outside of work site.

11. DITCH LINER INSTALLATION

A.
Sprigging operations shall be completed along the ditch line.

B.
Traverse check slots shall be cut at the ends of the liner and at 25' intervals along the ditch


to a depth of 4 inches. Longitudinal shelves shall be cut 4 inches along the full length of


the ditch for the mat edges to rest on.

C.
Overlap strips about 3 inches. The mat shall then be pinned down thoroughly and snugly


in the transverse check slots and longitudinal shelves and at maximum intervals of 5 feet


along the ditch. Where necessary, additional pins shall be used to hold the mat firmly in


place. After the mat is firmly in place, the transverse check slots and longitudinal shelves


shall be covered with soil and dressed. Additional sprigging shall be applied to these areas


after dressing is complete.

12. RIPRAP INSTALLATION

A.
Provide filter fabric material under all riprap. Place fabric in accordance with manufacturer


recommendation.

B.
Riprap at ditch checks shall be placed over the fabric blanket in a layer 1.5 (or more) as

thick as the larger stone dimension.
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C.
Piece in conformance with requirements of State Highway Department Standard

Specifications.

END OF SECTION ‑ GM.05
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GM.06 ‑ CONCRETE WORK

1. GENERAL

A.
CODES AND STANDARDS

Comply with all local and state regulatory codes and with all applicable portions of the ACI‑

301 and ACI‑318 of the American Concrete Institute.

B.
SUBMITTALS

Shop Drawings shall be submitted for all reinforcing steel and dowels.

C.
TESTING

1)
The Contractor shall employ an independent testing laboratory for the following test

reports: make three cylinders, each day's pour, each item of concrete. Ship to ASTM

approved laboratory. Submit reports showing strength at 7 and 28 days to the

Engineer. The Contractor shall pay for all testing expenses.

a. 
Test specimens shall conform to ACI‑318. Any concrete not conforming with


this specification shall be further tested in accordance with ACI‑318 core


tests.

2)
Provide reports on the results of slump tests.

2. MATERIALS

A.
CONCRETE MATERIALS

1)
Concrete shall be plant‑mixed, delivered to the job in rotary‑mix trucks. All materials

and mixing used shall be as approved and recommended by the Portland Cement

Associations (or American Concrete Institute) and as required to produce the

strength specified. The Engineer shall have access to the plant at all times. The

concrete shall comply with ASTM C94.

2)
Portland cement shall conform to ASTM C150. All cement shall be produced from

domestic USA manufacturer.

3)
Water for Mixing and Curing shall be fresh, clean. Water shall be free from oil, acids,

and injurious vegetable matter, alkalis, and other salts.

4)
Fine Aggregate shall be sand having clean, hard, durable, uncoated grain, free from

deleterious substances. Fine aggregate shall be washed and range in size from fine

to coarse. Aggregate shall comply with ASTM C33.

5)
Coarse Aggregate shall be washed gravel or crushed stone; clean, hard, durable,

uncoated particles free from deleterious matter. Aggregate shall range from fine to

coarse and all retained on a No. 4 sieve. The aggregate shall not exceed 1” in its

maximum dimensions. Aggregate shall comply with ASTM C33.

B.
REINFORCING STEEL


1)
Reinforcing steel shall be ASTM A615, grade 60, deformed type. All bends and cuts



shall be shop fabricated.


2)
Bar supports shall be wire chairs to hold the steel in place as recommended by the



Concrete Reinforcing Steel Institute Manual.


3)
Welded Steel Wire shall be ASTM Al 85.

C.
FORMS


1)
Earth trenches used as forms shall be clean, sharp, and true‑to‑line. Area shall have



all debris, saw dust and loose dirt or sift removed before pouring.


2)
Wood forms for exposed surfaces shall be Douglas Fir, EXT‑DFPA‑Ply‑form plywood,



Class A‑BB. Forms may be repetitive in use. Forms, except as otherwise specified



shall be of design to permit removal after the setting of the concrete. All forms shall


conform to the shape, lines and dimensions to various concrete elements of the
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work shown on the drawings. All forms shall be properly braced or tied together to maintain position and shape. Forms shall be made sufficiently tight to prevent leakage of mortar, water, and fine aggregate.

3)
Forms may be steel forms specifically manufactured for forming concrete.

D.
FORM OIL

Use form coating to prevent adhesion. Form coating shall be Lambert “Formcel” or

Sonneborn '”form Saver”, or equal.

E.
GROUT shall be Five Star Grout as made by U.S. Grout Corporation or approved equal

made of non‑metallic, non‑stain, non‑shrink type.

F.
EXPANSION JOINT FILLERS shall be premolded bituminous type, full depth of slab, curb

or wall. Strips shall be thickness shown and depth equal to that of abutting slabs.

G.
CURING MATERIALS

1)
Curing compounds are Masterseal or MB‑429 as manufactured by Master Builders.

Curing compound shall conform to ASTM C‑309 when tested in accordance with

ASTM C‑156.

a. 
One application of membrane curing compound shall produce moisture


retention requirement of ASTM C‑309.

b. 
Manufacturer shall supply written certification as to application rate at which


curing compound meets ASTMI C‑309.

2)
Impervious sheeting shall met Federal Specification UU‑B‑790A.

H.
CONCRETE PROPORTIONING, CONSISTENCY AND STRENGTH

1)
The minimum ultimate strength at the 28‑day period for all concrete work shall be

3,000 psi unless otherwise noted.

2)
Slump shall be 38 minimum to 60 maximum. Slump shall not exceed 34 when

vibration equipment is used.

3)
Concrete subject to exposure shall be air‑entrained. Air‑Entraining agent, conforming to ASTM C 260‑73, 'MB‑VR5 neutralized vinsol Resin manufactured by Master Builders. Total air content required (air‑entrained and entrapped air) shall be:

Nominal Maximum Size


Coarse Aggregate
Total Air Content

3/4N
6% + 1



5% + 1

Air content shall be measured by ASTMI C 231‑72T “Test for Air Content of Freshly Mixed Concrete by Pressure Method.”

3. PERFORMANCE

A.
FORM CONSTRUCTION shall be built straight, level, true‑to‑line and secure to prevent

movement and leakage. Forms shall be oiled. All woodwork shall be removed. Forms shall

be removed after the concrete is properly set.

B.
REINFORCING INSTALLATION

1)
Set steel as indicated on the drawings. The use of chairs, spacers and tie wire shall be as necessary to hold the steel in place while placing the concrete.

2) 
Lap all reinforcing steel a minimum of 36 bar diameters.

3) 
Clean all rust scale, oil and other foreign matter off all steel before placing the steel.

C.
HANDILING AND PLACING

All concrete shall be placed in such a manner as to secure a uniform, thoroughly
compacted, and homogeneous mass and shall be hand or machined tamped and puddled
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When placing of concrete is suspended, all necessary keys for jointing to future work shall be provided before the cement has begun to set An approved concrete vibrator shall be used for all concrete poured in forms.

D.
PATCHING

Concrete which is not formed as shown on the drawings or for any reason is out of

alignment or level, or shows defective surface shall be considered as not conforming with

the intent of these specifications and shall be removed form the project.  Permission may

be given to patch the defective area. Permission to patch any such area shall not be

considered a waiver of the right to require the complete removal of the defective work. If,

in OWNER's opinion, the patching does not work, the defective work shall be removed.

E.
FINISHING

Exposed concrete shall be brought to the smooth texture by rubbing with carborundurn

bricks. Unexposed surfaces to receive waterproofing or furring shall be finished by rubbing

with carborundum bricks.

F.
INSERTS

Built in anchors, ties, hangers, box outs, recesses shall be as required.

G.
CURING

The concrete shall be kept damp for 10 days after pouring. Protect the surface from

premature drying. Protect freshly placed concrete from being washed by the rain. Vertical

surfaces shall be matt cured using impervious sheeting.

END OF SECTION ‑ GM.06
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GM.07 ‑ CHAIN LINK FENCING

1. DESCRIPTION

A.
This Section covers requirements for new chain link fencing.

B.
Include posts, rails, fence fabric, miscellaneous frame work, gate assemblies, and all

accessories and parts required for a complete installation as shown on the Drawings, specified herein or directed.

2. QUALITY ASSURANCE

A.
Manufacturers of the fence components shall be thoroughly experienced in the design and

construction of the type fencing specified.

B.
Fence erector shall be thoroughly experienced in the installation of the type fencing

specified.

3. SUBMITTALS

A.
Submit detail drawings, samples, manufacturer's literature and certifications in accordance

with the requirements of this Section receiving approval of same before any material may

be delivered or erected at Project Site.

B.
DETAIL DRAWINGS AND SAMPLES: Detail Drawings (Shop Drawings) shall fully detail all

gates and typical bays of fencing for all conditions and shall indicate the exact length of

fence runs and locations of gates, corner and terminal posts including manufacturer's

descriptive literature detailing typical installations.

4. MATERIALS

A.
All fence components shall be galvanically compatible.

B.
ZINC COATING


1)
All steel and iron parts shall be zinc coated by the hot‑dip method with zinc weight



determined in accordance with ASTIVI A‑90.


2)
FABRIC: Weight of zinc coating shall not be less than 1.2 oz. per sq. ft. of actual



surface. 


3)
POSTS, RAILS AND BRACES: The weight of zinc coating shall not be less than 1.8



oz. per sq. ft.


4)
MISCELLANEOUS FITTINGS AND HARDWARE: Weight of zinc coating shall not be less than ZO oz. per sq. ft.

C.
FABRIC


1)
In general chain link fabric shall conform to the requirements of the latest edition



of the Annual Book of ASTM Standards, Part 3, Standard A 39Z


2)
Fabric shall be hot‑dipped galvanized steel chain link diamond mesh, zinc coated



after weaving.


3)
The fabric shall be one piece fabric in heights as shown on the Drawings.


4)
FABRIC GAUGE: Eleven (11), nine (9), or six (6) gauge; as shown on the Drawings



or listed in the Bid. Provide nine (9) gauge if no specific gauge is shown.


5)
MESH SIZE: Provide either 1 3/40 or 25 diamond shape mesh as shown on the



Drawings.


6)
Top and bottom salvages to be knuckled unless specifically noted otherwise on the


Drawings or in the Bid.
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D.
POSTS, RAILS AND BRACES

1)
Line pos14 comer and end posts, braces and rails shall be of Schedule 40

galvanized steel conforming to ASTM A‑120.

2)
Provide posts, rails and braces in sizes as indicated on the Drawings or listed in

the Bid conforming to the following:

a.
Line Posts
2 1/2 inches O.D.
3.65 #/ft



2
inches O.D.
2.79 #/ft

b.
Comer and End (Terminal)


Posts
3
inches O.D.
5.79 #/ft



2 1/2 inches O.D.
3.65 #/ft

C.
Top Rails
1 5/8 inches O.D.
2.27 #/ft

d.
Braces
1 5/8 inches O.D.
2.27 #/ft

e.
Gate Posts

(1)
Gate Leaf Up to 4'


wide
3
inches O.D.
5.79. #/ft

(2)
Gate Leaf up to 10'



wide
4
inches O.D.
9.10 #/It

(3)
Gate Leaf over 10' to


14' wide
6 5/8 inches O.D.
18.97 #/ft

(4)
Gate Leaf over 14'


wide
8 5/8 inches O.D.
24.70 #/ft


3)
Provide posts equipped with tops so designed to exclude moisture from the post.

E. GATES


1)
Provide gates of the sizes indicated on the Drawings, of the hinge type constructed



of two (2) inch standard weight steel pipe frames with chain link mash.


2)
Provide heavy duty padlocks by Master No. 11 KA, Schlage 45‑101 or equal.

F. TIES


1)
Ties for fastening fabric to line posts shall be of No. 9 gauge steel, spacing not to



exceed 14 inches apart.


2)
Ties for fastening fabric to top rail shall be of No. 11 gauge steel or 9 gauge



aluminum, spacing not to exceed 24 inches.

G.
BOTTOM TENSION WIRE

1) 
Shall be No. 7 gauge galvanized coated spring coal or crimped wire.

H.
CONCRETE AND STEEL REINFORCEMENT

1)
Concrete stall be produced in conformance with requirements of Section GM‑06 and shall be as detailed on the Drawings or as required by the ENGINEER.

2) 
Concrete shall be a minimum of 2500 PSI (F'c).

1.
MISCELLANEOUS FITTINGS AND HARDWARE

1)
Miscellaneous fittings and hardware shall be of design standard with the manufacturer and shall be equal to the materials specified in Federal Specification RR‑F‑0091/4 for the various types required to properly complete the work.

5. EXECUTION ‑ GENERAL

A.
No fence construction shall begin prior to completion of final grading.

B.
A minimum of two (2) feet each side of fence centerline shall be cleared and grubbed for

fence construction. Variation from this width may be made at OWNER's approval.

C.
Drill holes for post footings in firm, undisturbed or compacted soil.

1) 
Holes shall have a diameter equal to a minimum of twelve inches.
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2)
Excavate hole depths approximately six inches deeper than post bottom, with bottom of posts set to required depth in concrete.

3)
Place concrete around posts in a continuous pour, tamp for consolidation.

4)
All concrete footings shall extend approximately 2 inches above grade and shall

slope away from the post to provide for proper drainage.

6. POSTS

A.
Line posts shall be set not less than thirty (30) inches in concrete. Line posts shall be evenly spaced in the line of the fence but no further than ten (10) feet apart.

B.
Comer and end posts shall be set not less than three (3) feet in concrete.

C.
Other posts shall be set in concrete as shown on the Drawings.

7. BRACES

A.
Use braces at all corners and wherever the fabric is not continuous, such as at gates or

other openings.

B.
Braces shall be spaced midway between the top rail and ground surface.

C.
Braces shall extend to the first line post from all comer and end posts or other posts to be

braced.

D.
Securely fasten each brace to post by means of approved connections.

E.
Truss each brace from the line post back to the gate, corner or end post with two (2)

strands of No. 9 gauge smooth wire.

F.
Install braces so posts are plumb when diagonal rod is under proper tension.

G.
Continuous brace pipe is required on fence with height 10' and higher.

H.
Brace pipe is required only on fence heights of 6 feet and higher.

8. FABRIC

A.
Pull fabric taut and tie posts, rails and tension wires.

B.
Install fabric on security side of fence, and anchor to framework so that fabric remains in

tension after pulling force is released.

C.
Ties shall be spaced not more than 16 inches apart on posts and not more than 24 inches

apart on rails.

D.
Fabric shall be securely fastened to all terminal posts using steel tension bars, no less than

3/16” x ¾”, with steel bands and bolts. There shall be one (1) band for each foot in the

height of fence.

E.
The bottom of the fabric shall be held as uniformly as is practicable to the finished grade.

9. BOTTOM TENSION WIRE

A.
Tension wire shall be stretched taut from terminal to terminal post and securely fastened to each intermediate post 6 inches above the grade line.
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B.
Tension wire shall be attached to the fence fabric with galvanized hog rings ever 24 inches.

10. TOP RAILS

A.
Install top rails as shown on the Drawings; provide with expansion rail couplings as required.

B.
Couplings are to be outside sleeve type at least 7 inches long.

C.
The top rail is to pass through the line post tops and form a continuous brace from end

to end of each stretch of fence.

D.
The top rail to be securely fastened to the terminal posts by heavy pressed steel brace

bands and malleable rail end connections.

11. GATES

A.
Gate posts shall be set not less than four (4) feet in concrete of not less than twelve (12)

cubic feet volume for vehicular gates.

B.
Provide three (3) anchor blocks and stops of at least two (2) cubic feet volume for paired

gates.

1)
Concrete shall extend not less than four (4) feet into the ground of vehicular gates.

2)
The top of the concrete shall be raised no more than one‑half (1/2) inch above


finished grade with cast socket for cane bolt in place.

C.
Install gates plumb, level and secure for full opening without interferences.

D.
Install ground set items in concrete for anchorage, as recommended by the fence

manufacturer.

E.
Gates may be fabricated using welded construction or heavy pressed steel or malleable

comer fittings securely riveted.

F.
Gates must be properly braced to eliminate any possible sagging conditions.

G.
Hinges shall be of sufficient strength and design to permit easy and trouble free operation.

H.
All gates shall be equipped with a positive type latching device with a means for padlocking.

I.
All drive gates shall be equipped with center plunger rods, catch and semi‑automatic outer

catches to secure gates in open position.

J.
Adjust for smooth gate operation.

12. PROVISION FOR BARBED WIRE

A.
Provide barbed wire protective topping above fence fabric when specified in accordance

with the following.

B.
Barbed wire shall be hot‑dipped galvanized wire made from 2 strands of twisted 11 gauge

O.D. (min.) wire with 4 point, 14 gauge steel or aluminum bars on V centers.

C.
Extension arms for barbed wire shall be galvanized pressed steel or aluminum to

accommodate 3 strands of barbed wire at 45° angle or in vertical position as shown on the

Drawings.
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13. CLEAN UP

A.
Upon the completion of the installation all debris created by the Installation shall be removed from the premises of the OWNER or disposed of as directed by his agents.

END OF SECTION ‑ GM.07
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GM.08 ‑ GRASSING~ SODDING, MULCHING~ AND TOPSOIL

1. DESCRIPTION

A.
This section covers the furnishing of all materials, labor and equipment and performance of all operations required to seed, sod or sprig the sites, or erosion control, as shown on the drawings and as herein specified. Also included in this section are the requirements for topsoil materials, placing, and spreading topsoil.

2. QUAUTY ASSURANCE

A.
REQUIREMENTS OF THE REGULATORY AGENCIES:

1)
State Department of Agriculture

2)
State Department of Health

3)
Environmental Protection Agency

B.
SOURCE QUALITY CONTROL: Producer's test for purity and germination of seed, dated

within nine months of sowing.

C.
Prior to any grassing operations, the CONTRACTOR shall have the soil tested by state or

county agriculture extension service, or independent soil and plant laboratory to determine

the proper fertilizer grade and rate of application. Apply any other nutrients and soil

additives as determined by the test results.

3. SUBMITTALS

A.
SUBMIT

1)
GROWERS' CERTIFICATION

a.
Grass species and locations of field from which sod is cut.

b.
Compliance with state and federal quarantine restrictions.

2)
SEED VENDOR

a.
TEST REPORTS: Results of seed purity and germination test.

3)
Two copies of soil test results.

4. PRODUCT DELIVERY, STORAGE AND HANDLING

A.
DELIVERY

1)
Deliver sprigging material in sod pads for shredding at project site.

2)
Tag sod for delivery with correct botanical and common names for each species

of grass.

3)
Protect sod against dehydration, contamination and heating during transportation

and delivery.

4)
Protect sod from exposure to wind and direct sunlight at all times.

B.
STORAGE

1)
Protect stored sod by covering with moistened burlap while awaiting shredding.

2)
Do not store more sod than can be shredded and planted within 24 hours.

C.
Do not pile sod more than 2 feet (0.61 m) deep.

D.
Do not tear, stretch or drop sod.
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5. JOB CONDITIONS

A.
EXISTING CONDITIONS: Perform grassing only after preceding work affecting ground

surface is complete.

B.
ENMRONMENTAL REQUIREMENTS:

1) 
Do not grass on saturated or frozen soil.

2) 
Do not perform seeding when winds exceed 15 m.p.h.

C.
PROTECTION:

1)
Restrict pedestrian and vehicular traffic from grassed area.

2)
Slopes steeper than 3:1 (horizontal to vertical) and in V‑shaped or flat bottom

ditches or gutter, sod shall be pegged.

a. 
Wooden pegs not less than 12 inches in length and have a cross‑sectional


area of not less than 3/4 square inch.

6. MATERIALS

A.
TOPSOIL


1)
Shall be the surface layer of soil with no admixture of refuse or any material toxic



to plant growth, and it shall be reasonably free from subsoil, stumps, roots, brush,



stones, lumps or other undesirable material.


2)
Acceptable topsoil shall have demonstrated by the occurrence upon it of hea.1thy



vegetative growth.


3)
Topsoil secured shall possess such uniformity of soil depth, color, texture, drainage



and other characteristics as to offer assurance that, when removed in quantity, the



product will be homogeneous in nature and of acceptable quality.

B. SOD


1)
Sod shall be either Bermuda, Centipede or Bahia, unless otherwise specifically noted on the Drawings.


2)
At the time of placement, shall be strongly rooted and free of noxious weeds, chinch



bugs, fungus and other disease.


3)
Sod for 2solid‑sod' shall be in strips not less than twelve (12) inches wide by twenty​



four (24) inches long and not less than two (2) inches in thickness with not less than



one (1) inch of soil.


4)
Sod for “strip‑sodding” as described below may be not less than twelve (12) inches



square by two (2) inches thick, with center‑to‑center spacing as noted on the



Drawings.


5)
At least 70% of the plants in the cut sod shall be composed of the species specified



and any vegetation more than six (6) inches in height shall be mowed to a height



of three (3) inches or less before sod is lifted. Any sod permitted to dry out shall



be cause for rejection. Sod will be considered weed‑free when found to contain less



than five objectionable weeds per 100 square feet of area.

C. SEED


1)
Seed shall be Centipede.


2)
During winter months (October through March) an equal amount of Rye grass seed



shall be added and thoroughly mixed with the normal seed.


3)
Seed shall be a minimum of 82% live seeds and a maximum of 0.50% weed seed.


4)
Shall conform to the requirements of State Highway Department Standards.

D.
SPRIGS

1)
Sprigs shall be either Bermuda, Pensacola Bahia or Centipede. Only one " shall be used. The sprigs shall be of suitable size and character. They shall be live, fresh and uninjured at the time of planting.
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2)
Planting should closely follow their digging and they shall be kept moistened and

shaded during the interval from digging to planting.

E.
MULCH

1)
Mulch material used shall normally be dry mulch. Dry mulch shall be straw or hay, consisting of oats, rye, wheat straw, peanut coastal bermuda, or bahia grass hay.

2) 
Mulch shall be free from undesirable weed and other undesirable grasses.

3) 
Other undeteriorated mulch which can readily be cut into the soil shall be used.

F.
FERTILIZER

1)
Standard commercial grades, as specified, with numeral designations indicating the

minimum percentage (respectively) of (1) total nitrogen, (2) available phosphoric

acid, and (3) water‑soluble potash, contained in the fertilizer.

2)
The fertilizers may be supplied in one of the following forms:


a.
A dry, free‑flowing fertilizer suitable for application by a common fertilizer



spreader;


b.
A finely ground fertilizer soluble in water, suitable for application by a power



sprayer; or


C.
A granular or pellet form suitable for application by blower equipment.

G. WATER

1)
Water used for wetting the sprigs may be obtained from any approved spring, lake, stream or municipal water system. The water shall be free of excess and harmful chemicals, acids, alkalies, or any substances which may be harmful to plant growth.

H.
AGRICULTURAL LIMESTONE

1)
All limestone for liming purposes shall be crushed or ground to such a degree of fineness that 90 percent of the material will pass through a 10 mash screen, not less than 50 percent of the material will pass through a 60 mesh screen.

2) 
Have a neutralizing valve of 90 percent calcium carbonate or better.

7. PREPARATION

A.
All works of excavation and backfilling including all rough and final grading shall have been

performed and approved prior to topsoil application.

B.
Fertilizer and additives shall be applied according to soil test recommendations. If, however,

soil test recommendations do not apply, a 4‑8‑8 40% to 50% organic fertilizer shall be

spread evenly over the area to be grassed at the rate of one pound of nitrogen per 1,000

sq. ft. of lawn and raked into surface and then thoroughly watered.

C.
LIQUID FERTILIZERS

1)
Liquid fertilizers shall be applied at an equivalent rate which will provide the same amount of plant food as required for dry fertilizer.

2)
When liquid fertilizer is used, the soil, if dry, shall be moistened before the liquid fertilizer is applied.

D.
Immediately after the fertilizer and additives are spread, it shall be harrowed in and scarified

into the soil to a depth of approximately two inches.

E.
Water dry topsoil to depth of five inches at least forty‑eight hours prior to grassing.

8. APPLICATION

A 
Topsoil shall be evenly spread on the graded areas to a minimum depth of 3 inches after
compaction.

GM‑ 31

1)
Spreading shall not be done when the ground or topsoil is frozen, excessively Wet,

or otherwise in a condition detrimental to the work.

2)
After spreading, the area shall be harrowed and dished entirely through the layer

of topsoil and into the subsoil to a depth of at least two inches.

3)
All large lumps, large rocks, roots, or other objectionable matter shall be gathered

up and disposed of.

4)
Limits of topsoil application shall be all areas as so specifically indicated on the

Drawings and all areas designated to be sodded.

B.
SOD


1)
Spread topsoil for soil blanket uniformly to a depth of two (2) inches after



compaction. Correct all soft spots and other irregularities and roll before sodding



to an elevation two (2) inches below finish grade of sod.


2)
Place edge to edge with staggered joints;

a.
Right angles to the slope

b.
Commencing at the base and working upward

C.
Lay with tight abutting joints, lightly rolled or tamped to an even surface.

d.
Screened soil of good quality shall be used to fill all cracks between sods.

e.
Roll immediately with one ton roller and top dress with 1/2 inch of topsoil

evenly distributed, then thoroughly water.

3)
Where the grades are such that the flow of water will be from paved surfaces across

sodded areas, the surface of the soil in the sod after compaction shall be set

approximately one (1) inch below the pavement edge.

4)
Where the flow will be over the sodded areas and onto the paved surfaces, the

surface of the soil in the sod after compaction shall be placed flush with pavement

edges.

C.
SPRIGGING

1)
Distribute sprigs uniformly in continuous lines.

2)
Sprigs spaces between shall not exceed six (6) inches each way. Place roots

downward.

3)
After being placed, sprigs shall be placed in one (1) to two (2) inches of pulverized

soil.

4)
Clods or hard particles shall not be placed over the sprigs.

D.
SEEDING

1)
Apply seed at thirty (30) pounds per acre, unless otherwise specified on the

Drawings.

2)
When see(fir1g, mulch shall be applied uniformly over the area prior to seeding.

a.
Two inches, loose thickness.

b.
Cut into the soil to produce a moose mulch thickness of three to four inches.

C.
Care shall be exercised so that the materials are not cut too deeply into the


soil.

3)
Immediately after completion of seeding operation, the entire area shall be rolled

thoroughly.

E.
MULCHING


1)
When mulching is called for, approximately two (2) inches, loose thickness, of the



straw or hay material shall then be applied uniformly over the grassing area, and



the sprigs and mulch material cut into the soil with approved equipment, so as to



produce a loose mulch thickness of three (3) to four (4) inches. Care shall be



exercised so that the materials are not cut too deeply into the soil.

F. WATER

1) 
Adequate water must be on hand before grassing begins.

2) 
Watering shall be done in a manner which will avoid erosion.
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3)
Water all grassed areas to depth of four (4) inches.

4)
Watering shall be continued by the CONTRACTOR until the time of final acceptance

G.
POST‑PLANTING TURF FERTILIZATION

1)
At a time not sooner than thirty (30) days or later than sb4 (60) days after the

beginning of the guarantee period, all turf areas shall be fertilized with an 8‑4‑4 (or

comparable analysis) 40% organic fertilizer at a rate of one (1) pound of nitrogen

per 1,000 sq. ft. of lawn.

2)
The fertilizer shall be spread evenly with a spreader and shall be watered

immediately.

9. PROTECTION OF PUBLIC AND PROPERTY

A.
Precaution shall be exercised at all times for the protection of persons and property. The

CONTRACTOR shall protect all existing structures, utilities, walls, roadways, curbs, etc.,

against damage or interruption of service and shall provide and maintain all necessary

guards, barricades, or warning lights for the protection of the public. He shall be held

responsible for any damage or injury to persons or property which may occur as a result

of his fault or negligence in the prosecution of the work.

10. COMPLETION OF WORK

A.
Upon completion of the work or any major portion of the work, all surplus material and

debris shall be removed. All real property, public or private, which is damaged by the

CONTRACTOR during construction or removed for the convenience of the work, shall be

repaired or replaced by the CONTRACTOR in a manner acceptable to the OWNER.

B.
Upon completion of the grassing operations a comprehensive description of care for grassed

area shall be submitted to OWNER. Such items shall include:

1)
Fertilizer and other soil amendments suggested.

2)
Affinity for water.

3) 
Special notes of interest, caution, etc.

11. PROTECTION AND MAINTENANCE

A.
Seeded or sodded areas shall be roped off and/or otherwise protected in an approved

manner so that workmen or others will be discouraged from walking across the area.

B.
The CONTRACTOR shall be required to repair at his own expense any significant damage

due to washouts, erosion or other causes which might be incurred prior to final acceptance

of the work by the OWNER.

12. GRASS ESTABLISHMENT

A.
CONTRACTOR shall provide an established growth acceptable to the OWNER. This period

of time shall extend for a duration to include three (3) grass mowings or final acceptance,

whichever is longest.

B.
MOWING

1)
Maintain grass between one (1) inch to three (3) inches in height

2)
Remove grass clippings.

C.
Keep grassed areas moist during establishment

D.
Regrass area larger than one (1) square foot not having uniform stand of grass.
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E.
Between second and third mowings, apply herbicide uniformly at manufacturer’s

recommended rate.

END OF SECTION ‑ GM.08
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GM‑09 ‑ PLANNING (TREES AND SHRUBS)

1. DESCRIPTION

A.
This section covers requirements for planting of trees and shrubs.

B.
Include furnishing plant stock, topsoil, chemicals, excavating, planting, spreading topsoil, and maintaining and guaranteeing plant stock plus incidental work as shown an the Drawings and specified herein.

2. QUAUTY ASSURANCE

A.
The CONTRACTOR is responsible that all plant material is property inspected at the nursery

or growing site by authorized Federal and State agencies and for securing and having

executed all permits and/or certificates required. Inspect for size and quality only. Variety,

color, and other requirements are the responsibility of the CONTRACTOR.

B.
No substitutions of plant materials.

C.
Prior to planting, furnish OWNER with certification stating that plants, trees and ground cover

furnished are as outlined herein and that they are healthy and comply with the State and

Federal Agricultural Laws and Regulations.

D.
Each tree and shrub shall be labeled with a securely attached waterproof tag bearing legible

designation of botanical and common name.

E.
All items shall conform with the requirements of Association of American Nurseryman

Horticultural Standards for No. 1 Nursery Stock.

3. RESPONSIBILITY OF THE CONTRACTOR

A.
It shall be the responsibility of the CONTRACTOR to make all arrangements which are

necessary to the satisfactory completion of the project and to meet all standards and quality

of materials and work as specified herein.

B.
The CONTRACTOR shall furnish a qualified superintendent who will be present at all times

during the course of the work and who will be authorized to act for the CONTRACTOR.

If at any time it b4cromes apparent that any of said standards and quality of materials of

work are not being met, the work shall stop until such time as all sub‑standard materials

and/or work have been corrected by the CONTRACTOR.

C.
The CONTRACTOR shall protect all structures and appurtenances during his operation. Any

damage shall be repaired at the CONTRACTOR's expense.

D.
Restrict traffic from planting areas until the project is accepted. Keep pavements clean and

work area in an orderly condition.

E.
The CONTRACTOR shall maintain and repair at his expense all planting areas until the

project is accepted by the OWNER.

F.
The CONTRACTOR shall be responsible for providing all water required to maintain trees

and shrubs in accordance with requirements of this Section.
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4. TIME OF INSTALLATION

A.
The time for completion of the installation of all plants shall be appropriate for finished

grading activities and reviewed with OWNER prior to construction.

5. MATERIALS

A.
All plants shall equal or exceed the minimum sizes as specified on the planting plan and

materials list. They shall be measured before pruning, with branches in normal position.

All necessary pruning shall be done at the time of planting.

B.
All plant materials shall have a growth habit that is normal for the species, and shall be

healthy and vigorous and free from insect pests, plant diseases, nematodes, injuries or

disfigurement.

C.
TREES AND SHRUBS

1)
All trees and shrubs shall be either balled and burlapped (B & B) or container grown

material as specified on planting plan and materials list.

2)
Growth shall be balanced and trunk erect.

3)
Trees to be wrapped to second limb with commercial tree wrap. Provide freshly dug

trees and shrubs.

4)
Do not bend or bind trees or shrubs in such a manner as to damage bark, break

branches, or destroy natural shape.

D.
GROUND COVER

1) 
As described on planting plan and materials list.

2) 
Healthy in color, texture and not limp or wilted.

E.
TOPSOIL

1)
All soil introduced by the CONTRACTOR to the job site is subject to inspection and

may be rejected on a load basis if at any time the soil appears to be weedy,

improperly proportioned, or full or coarse rock, roots or other undesirable debris.

2)
Topsoil has been (or will be) stockpiled for re‑use in landscape work. If quantity

of stockpiled topsoil is insufficient, provide additional topsoil as required to complete

landscape work.

Topsoil shall be a loamy sand, sandy loan, clay loam, loam, silt loam, sandy clay loam or other soil approved by the Landscape Architect. Topsoil must also be free of viable p[&;s or plant parts of bermuda grass, bahia grass, torpedo grass, dollar weed, etc. All topsoil shall be tested by a reputable laboratory to be in the p.h. range of 6.0 ‑ 7.0 and not to be higher than 500 parts per million of soluble salts.

3)
Planting soil shall be composed of, by volume 1/3 of existing soil from excavated

planting holes on site, from which all coarse rocks, roots or other undesirable debris

shall be removed, 1/3 of topsoil, and 1/3 of humus material which may consist of

top layer native brown peat or muck, well‑composted sawdust, well‑composted wood shavings, or commercial peat moss. Soils shall be thoroughly mixed.

F.
SOIL AMENDMENTS: The following natural and commercial products may be used:

1)
Lime: Natural dolomitic limestone containing not less than 85% of total carbonates

with a minimum of 30% magnesium carbonates, ground so that not less than 90%

passes a 1 0‑mesh sieve and not less than 50% passes a 100‑mesh sieve.

2)
Aluminum Sulfate: Commercial grade.

3)
Peat Humus: FS Q‑12‑166 decomposed peat with no identifiable fibers and with ph

range suitable for intended use.

4)
Bonemeal: Commercial, raw, finely ground; 4% nitrogen and 20% phosphoric acid.

5)
Superphosphate: Soluble mixture of treated minerals; 20% available phosphoric
acid.
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6)
Sand: Clean, washed sand, free of toxic materials.

7)
Perlite: Conforming to National Bureau of Standards PS 23.

8)
Vermiculite: Horticultural grade, free of toxic substances.

9)
Sawdust: Rotted sawdust, free of chips, stones, sticks, soil or toxic substances and

with 7.5 lbs. nitrogen uniformly mixed into each cubic yard of sawdust.

10)
Manure: Well rotted, unleached stable or cattle manure containing not more than

25% by volume of straw, sawdust or other bedding materials and containing no

chemicals or ingredients harmful to plants.

G.
FERTIILIZER


1
All fertilizers shall be uniform in composition, free flowing, and suitable for



application. Fertilizers shall be delivered to the site fully labeled, according to



applicable state and federal laws, unopened bags bearing the name, trade name



or trademark, and warranty of the producer. Fertilizer application rates shall be



determined by soil tests. If soil test is waived when there is insufficient time for a



complete soil test, fertilizer materials which supply the following minimum



percentages of available plant food: 6% N (Nitrogen), 6% P20, (Phosphoric Acid),



and 6% K20 (Potash) can be applied. The fertilizer shall have a nitrogen content



derived at a minimum of 40% to 50% organic sources.


2)
Planting tablets shall be tightly compressed, long‑lasting and slow‑release with an



analysis of 20‑10‑5. The fertilizer shall have a nitrogen content derived at a minimum



of 40% to 50% organic sources. Fertilizer tablets shall be delivered to the site fully



labeled, according to applicable state and federal laws, unopened bags bearing the



name, trade name or trademark, and warranty of the producer.

H. 
MULCH

1 ) 
Provide cypress bark, pine straw, sawdust mulch over shrub or tree hole.

2)
Cypress bark mulch, or approved equal material, shall be spread in a 3” layer in all planting beds after planting.

1.
STAKES AND WIRE

1) 
Provide construction heart grade redwood tree stakes.

2) 
Wire shall be No. 10 gauge.

3) 
Use 2 ply rubber hose to protect tree bark.

J.
ANTI‑DESSICANT


1)
Emulsion type, film‑forming agent similar to Dowax by Dow Chemical Company, or



Wilt‑Prof by Nursery Specialty Products, Inc.


2)
Designed to permit transpiration, but retard excessive loss of moisture from plants.


3)
Deliver in manufacturer's fully identified containers and mix in accordance with



manufacturer's instructions.

K
WATER

1)
Water needed for planting operations and maintaining plant material, if not available at the site, shall be supplied by the CONTRACTOR.

2)
The water shall be free of excess and harmful chemicals, acids, alkalies, or any substance which might be harmful to plant growth or obnoxious to traffic.

6. PREPARATION

A.
All trees shall have been root pruned a minimum of six (6) weeks and a maximum of six

(6) months prior to the planting date.

B.
BALLED AND BURLAPPED PLANTS: No plant shall be accepted when the ball of earth

surrounding its roots has been cracked or broken. The diameter of the ball must be
sufficient to encompass the fibrous and feeding root systems necessary for the optimum

development of the plant.
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C.
CONTAINER‑GROWN PLANTS: Any plants which have become pot‑bound or for which the

top system is out of proportion to the size of the container will not be acceptable. Plants

shall be carefully removed from the containers, or the containers shall be cut, so that the

root system remains undisturbed.

D.
Lay out individual tree and shrub locations with stakes and outline planting beds. Secure

Landscape Designer's acceptance before the start of planting work. Make adjustments as

requested.

7. GRADING

A.
BERMS: Any necessary filling and grading shown on the plans will be installed by the

CONTRACTOR. Fill used for these berms will be composed of clean, friable material,

preferably 50% existing soil and 50% coarse sand with no rocks larger than 1 ‑1 /0 inches

in diameter.

B.
Prior to the spreading of topsoil, the designated areas to be planted shall be raked to

remove any debris such as rocks and roots. The subgrade shall be loosened by disking

or by scarifying to a depth of at least 4 inches. Any irregularities in the surface resulting

from topsoiling or other operations shall be corrected in order to prevent the formation of

depressions or water pockets.

Place approximately 1/2 of total amount of topsoil required. Work into top of loosened subgrade to create a transition layer and then place remainder of planting soil to the minimum depth required to meet lines, grades and elevations shown, after light rolling and natural settlement. Add specified soil amendments and mix thoroughly into upper 40 of topsoil.

Planting areas shall be in conformance with the drawings and/or specifications. Any additional topsoil needed to meet these requirements shall be provided by the CONTRACTOR. The finished appearance of the final grade must be smooth and even with proper drainage as indicated by the planting plan or grading plan.

C.
UNCHANGED GRADES: Prior to preparation of unchanged areas, remove existing grass,

vegetation and turf. Dispose of such material outside of OWNER's property; do not turn

over into soil being prepared for planting. Till to a depth of not less than 62; apply soil

amendments and initial fertilizers as specified. Remove ridges and fill in depressions as

required to drain. JIM soil to a homogenous mixture of fine texture, free of lumps, clods,

stones, roots and other extraneous matter; roll and rake to a smooth, even surface.

8. PLANTING PREPARATION

A.
Application of a commercial herbicide to the designated area is to precede the topsoil

application. No plant material shall be placed in the ground cover area which has been

chemically treated until sufficient time has elapsed to permit dissipation of all to)dc materials.

The CONTRACTOR shall assume full responsibility for any loss or damage to plant materials

arising from improper use of chemicals or due to the CONTRACTOR's failure to allow

sufficient time to permit dissipation of toxic residues, whether or not such materials are

specified herein.

B.
Topsoil and soil amendments are to be added to the designated area, after sufficient time

has elapsed and tilled in with the existing soil to a minimum depth of 6 inches. The surface

area is to be uniformly leveled to existing grade and any irregularities are to be corrected

before planting. Topsoil and soil amendments shall not be placed while in a frozen or

muddy condition, when the subgrade is excessively wet, or in a condition that may
otherwise be detrimental to proper tilling or proposed planting. Fertilizer shall be distributed
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evenly to the designated area and filled in with the topsoil and soil amendments. Fertilizer application rates shall be determined by soil tests. If soil test is waived when there is insufficient time for a complete soil test, fertilizer materials which supply one pound of actual N per 1000 S.F., one pound of actual P20S per 1000 S.F., and one pound of actual K20 per 1000 S.F. can be applied. Apply at least one inch of water and allow the soil to settle.

C.
It will be the CONTRACTOR's responsibility to refer to as‑builts for the location of

underground utilities before the excavation of planting holes.

D.
No holes shall be dug or prepared until their locations have been staked on the ground and

approved. The diameter of planting holes for all trees and palms shall be at least 1Z wider

and eight (8) inches deeper than the size of the ball of the plant root system. One gallon

can material to be planted in a 12” x 12” x 12” (min.) hole. Three gallon can material to be

planted in a 20” x 20” x 18” (min.) hole. Remove excess common earth from site.

E.
Scarify hard soil at the bottom of the hole. Fill excavations for trees and shrubs with water

and allow to percolate out before planting.

F.
Prepare amended topsoil in hole. Remove some of mixture for placement on sides and

above roots.

9. INSTALLATION

A.
Each plant shall be centered in its hole and set on six (6) inches of compacted prepared

soil as previously specified so that the top of the root ball or root system in the case of

plants from large containers is two (2) inches below the surrounding grade.

B.
Remove burlap from sides and tops of balls but do not remove from under balls. Remove

pallets, if any, before setting. Do not use stock it ball is cracked or broken before or during

planting operation. Broken and frayed roots shall be cut off cleanly.

C.
Once set, backfill halfway up the root ball. Place tablet(s) beside the root ball about one

(1) inch from root tips. Do not place tablet(s) in bottom of the hole. Continue to backfill

and when excavation is 2/3 full, water thoroughly to eliminate air pockets. Complete backfill

and repeat watering until no more is absorbed.

D.
An “inside saucer” shall be formed around each plant to provide a basin to collect and retain

water. On slopes, a built‑up soil collar or dam shall be formed on the downhill side of the

saucer. Provide a 38 thickness of mulch.

E.
Set container grown stock as specified for balled and burlapped stock, except cut cans on

2 sides with a metal cutter, remove bottom of wooden boxes before setting. Carefully

remove cans and sides of wooden boxes after partial backfilling so as not to damage root

balls.

F.
Space ground cover plants as shown or scheduled. Dig holes large enough to allow for

spreading of roots and backfill with planting soil. Work soil around roots to eliminate air

pockets and leave a slight saucer indentation around plants to hold water. Water

thoroughly after planting, taking care not to cover crowns of plants with wet soils. Mulch

areas between ground cover plants; place not less than 30 thick.

10. MULCHING, PRUNING, ETC.

A.
Dish top of backfill to allow for mulching.

B.
Mulch pits, trenches and planted areas. Provide not less than a three inch thickness of mulch and work into top of backfill and finish level with adjacent finish grades.
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C.
Apply anti‑dessicant using power spray to provide an adequate film over trunks, branches,

stems, twigs and foliage.

1) 
If deciduous trees or shrubs are moved in full‑leaf, spray with anti‑dessicant at


nursery before moving and again two weeks after planting.

D.
Pruning shall be limited to the minimum necessary to remove dead or injured twigs and

branches and to compensate for the loss of roots during transplanting but never to exceed

1/3 of branching structure. Do not cut tree leaders or change the natural habit or shape

of the plant unless otherwise directed by the ENGINEER. All cuts over 1/24 in diameter shall

be painted (or sprayed) with an appropriate tree wound dressing. Pruning of palms will be

limited to the removal of fronds consistent with good landscape practice for transplanting.

All plants shall be turned to take advantage of their best and most natural growth habit.

Remove and replace excessively pruned or misformed stock resulting from improper pruning.

11. GUYING (BRACING OF TREES)

A.
Trees over two (2) inches in truck caliper and palms with five (5) feet or more of wood shall

be supported by three 23 x 2' stakes and wires. The stakes shall be of sound lumber driven

at least two (2) feet into the ground and spaced evenly around the tree or palm. Stakes

shall be driven at the outer edge of the planting pit into firm ground and shall not penetrate

the plant ball.

B.
Guy wires shall consist of double strands of galvanized steel wire of not less than 12 gauge

and shall encircle the tree or palm at a sufficient height to give adequate support. The tree

shall be protected from the wire with a section of rubber or plastic hose or other suitable

material. After placement, wire shall be made taut. Smaller trees may be braced or guyed

in an acceptable suitable manner at the discretion of the CONTRACTOR.

12. WATERING

A.
Plants shall be watered every other day for the first two weeks and twice per week

thereafter. Water will be available at the site. The CONTRACTOR shall be responsible for

watering plantings by truck N water is not obtainable on site. Each watering shall be

sufficient to equal two (2) inches of natural rainfall or in amounts as may be established by

the ENGINEER to ensure the healthy establishment of the plants.

13. PLANT GUARANTEE AND REPLACEMENT

A.
GUARANTEE

1)
All plants shall be healthy, vigorous and in satisfactory growth upon completion of

all planting. The guarantee period shall commence upon acceptance by the

OWNER and continue six (6) months for all plantings except palms which shall be

guaranteed for twelve (12) months. Existing plant material which is to be relocated,

will not be covered by the guarantee.

2)
Warranty trees and shrubs, against defects including death and unsatisfactory

growth, except for defects resulting from neglect by OWNER, abuse or damage by

others, or unusual phenomena or incidents which are beyond CONTRACTOR's

control.

B.
RESIFT`TING

1)
During the maintenance and guarantee period, any plants which lean, fall or blow


over (except for hurricane damage) shall be reset and reguyed at no expense to


the OWNER, within 24 hours after verbal telephone notice.

C.
REPLACEMENT

1)
Plants shall be alive and in satisfactory growth at the end of the guarantee period.


Prior to the end of the guarantee period, any plant that is missing, dead, or not In
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satisfactory growth as determined by the ENGINEER shall be replaced by the CONTRACTOR, except for loss of plants resulting from extraordinary or severe acts of nature (including hurricanes).

2)
All plants replaced shall be guaranteed for six (6) months after date of replacement.

All replacements shall be of the same species and size as specified in the plant list

and shall be planted as specified herein.

14. PROTECTION OF PUBUC AND PROPERTY

A.
Precaution shall be exercised at all times for the protection of persons and property. The


CONTRACTOR shall protect all structures and appurtenances against damage or interruption


or service during his operation. He shall be held responsible for any damage or injury to


persons or property which may occur as a result of his fault or negligence in the


performance of the work.

15. COMPLETION OF WORK
A.
Upon completion of the work or any major portion of the work, all surplus material and


debris shall be removed. All real property, public, or private, which is damaged by the


CONTRACTOR during construction or removed for the convenience of the work, shall be


repaired or replaced by the CONTRACTOR in a manner acceptable to the OWNER.

B.
Upon completion of the planting operations, submit typewritten instructions recommending


procedures to be established by OWNER for maintenance of landscape. Recommendations


shall include:


1)
Fertilizer and other soil amendments suggested.


2)
Affinity for water.


3)
Suggested pruning.


4) 
Special notes of interest and cautionings, relative to specified species.

16. INSPECTION AND ACCEPTANCE

A.
When landscape work and maintenance is completed, OWNER will, upon request, make an


inspection to determine acceptability.

B.
When inspected landscape work does not comply with requirements, rejected work shall


be replaced and maintenance continued until re‑inspected and accepted by OWNER.


Remove rejected plants and materials promptly from project site.



END OF SECTION ‑ GM.09
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GM.10 ‑ TESTING AND DISINFECTION OF PIPING SYSTEMS

1. DESCRIPTION

A.
This Section covers the requirements for CONTRACTOR's testing gravity and pressure

piping systems and disinfecting potable water systems.

B.
Tests shall be performed on but are not limited to the following:

1)
Gravity Sewers

2)
Sewer Force Main and Pump Discharge Piping

3)
Water Service Lines and Appurtenances

C.
All tests and disinfection require the presence of the ENGINEER.

D.
If the installation fails to meet requirements, the CONTRACTOR shall, at his expense, make

repairs as necessary and retest as directed.

E.
All costs for the testing shall be borne by the CONTRACTOR.

F.
Advise the ENGINEER at least 48 hours before tests are to be conducted.

2. REQUIREMENTS OF REGULATORY AGENCIES

A.
Perform work in conformance with:


1)
Applicable sections of AWWA C601.


2)
Local and State Health Department requirements for permits and bacteriological



analysis.

3. PRODUCTS

A.
AIR TESTING: Equipment to be used in making air tests shalI be specially designed for

this purpose as approved by ENGINEER. Generally products of Cherne Air Loc Equipment,

United Survey, Inc., Aire Test System or equal will be acceptable.

B.
INFILTRATION TESTING: Equipment to be used for infiltration measurements shall be V‑

notch sharp crested weirs approved by the ENGINEER. Generally products as

manufactured by N.B. Products Company, Cherne, or equal will be acceptable.
C.
DISINFECTION AGENTS: HTH, liquid chlorine or chlorine solution.

D.
MISCELLANEOUS: All other equipment not particularized herein shall be the best of their

particular class and suited for the intended use.

4. MATERIALS, EOUIPMENT, AND LABOR

A.
CONTRACTOR shall furnish all materials equipment, labor, and supervision required to

perform all testing of water systems.

1) The CONTRACTOR shall furnish a pressure gauge for measuring the pressure on


the water main, shall provide a corporation cock in the main to attach gauge or


pump connection, and shall provide plugs to seal taps after testing, and shall also


furnish a suitable pump and piping necessary to make these tests.

B.
Materials and equipment may be new or used but shall be accurately 'calibrated and must

be suitable for the intended use.
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5. TESTING

A.
GENERAL: If the Specified rate of leakage is exceeded, on test, the CONTRACTOR shall

locate the points of excessive leakage and institute appropriate measure of correction,

whereupon the length of pipeline shall be retested and this procedure continued until test

requirements are met.

B.
The following tests shall be performed:

1)
INFILTRATION/EXFILTRATION TESTING

a.
All other gravity piping systems as directed.

2)
AIR TESTING

a 
All gravity piping system.

3)
HYDROSTATIC TESTING

a.
Raw Sewage Force Main.

b.
All potable water lines.

6. INFILTRATION TESTING

A.
The extent of each section of pipe to be tested at any one time shall be determined by the

ENGINEER. The upper end of the pipe section to be tested shall be plugged off and the

infiltration shall be measured at the lower end of the section.

B.
Install and maintain a V‑notch sharp crested weir, suitable for the size of pipe involved and

tightly secured at the downstream end of each test section.

C.
The maximum permissible leakage determined by infiltration shall be at the rate of 50

gallons per inch internal diameter of pipe per mile of pipe line per 24 hours, inclusive of all

appurtenances within the section such as manholes, house connections, etc. The length

of pipe used in the computation shall be the horizontal distance between manhole

centerlines of the section being tested.

D.
Once infiltration is found to be within allowable limits, remove all weirs.

7. EXFILTRATION TESTING

A.
Where groundwater conditions are such that a true infiltration test cannot be made, the

ENGINEER may require exfiltration tests.

B.
At least one (1) exfiltration test shall be made for each 3000 lineal feet of pipeline built,

exclusive of house connections.

C.
The section to be tested and the manner of test will be determined by the ENGINEER

D.
PROCEDURE FOR EXFILTRATION TESTING

1) 
Plug each end of section to be tested with watertight bulkheads.

E.
Insert in each bulkhead at the top of the pipeline a 2 inch pipe with W elbow, that will

extend 4 feet vertically above the top of the pipeline or above the groundwater line,

whichever is higher.

1)
The elevations of the top of the 2 inch pipe at each bulkhead shall be the same.

2)
Fill the pipeline with clear water until the water level is at the top of the 2 inch pipe

at the upper end of section.

3)
Maintain the water level by adding accurately measured amounts of water for a

period of thirty minutes, not allowing the lower pipe to overflow.

F.
The maximum length of a section of pipeline to be tested by means of an exfiltration test
at one time shall be limited to 1000 linear feet.
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G.
The maximum permissible leakage determined by exfiltration shall be the same as required for infiltration testing.

AIR TESTING

A.
Air testing for gravity piping system.

B.
All pneumatic plugs shall be seal tested before being used in the actual test installation.

One length of pipe shall be laid on the ground and sealed at both ends with the pneumatic

plugs to be checked. The sealed pipe shall be pressurized to 5 psig. The plugs shall hold

against this pressure without bracing and without movements of the plugs out of the pipe.

C.
Place plugs in the section of pipeline to be tested.

D.
introduce low pressure air into sealed line until the internal pressure reaches 4 psig greater

than the average back pressure of any groundwater that may be over the pipe.

1)
Groundwater levels shall be determined by the CONTRACTOR. Mode of determining groundwater level shall be approved by the ENGINEER.

2)
Once the height of the groundwater above the pipe invert has been determined, the

height in feet shall be divided by 2‑3 to establish the pounds of pressure that will

be added to all readings.

3)
For example, if the height of water is 11‑1/2 feet, then the added pressure will be

5 psig. This increases the 3.5 psig to 8.5 psig, timing remains the same.

E.
Allow a minimum of two minutes for the air pressure to stabilize.

F.
After the stabilization period (3.5 psig minimum pressure in the pipe), the air hose to the

air supply shall be disconnected.

G.
The test of that portion of line being tested shall be termed Acceptable if the time required

in minutes for the pressure to decrease from 3.5 to 2‑5 psig (greater than the average back

pressure of any groundwater that may be over the pipe) shall not be less than the time

shown for the given diameters in the following tables:

Pipe Diameter


(inches)
Minutes


4
2.0


6
3.0


8
4.0


10
5.0


12
5.5


15
7.5


18
8.5


21
10.0


24
11.5


27
13.0


30
14.5


36
17.0


42
20.0


48
23.0

9. HYDROSTATIC TESTING

A.
All newly laid pipe or any valved section thereof shall be subjected to a hydrostatic pressure and leakage test.
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B.
TEST PRESSURE RESTRICTIONS: Test pressure shall

1)
Not be less than 1.5 x the working pressure at the highest point along the test

section.

2)
Not exceed pipe or thrust restraint design pressures.

3)
Be of at least 2‑hr. duration for uncovered pipe; 6‑hr. duration for covered pipe and

be performed with a recording pressure gauge.

4)
Not be allowed to vary more than 5 psi of test pressure prior to re‑pressurization.

5)
Not exceed twice the rated pressure of the valves or hydrants when the pressure

boundary of the test section includes closed valves or hydrants.

6)
Not exceed the rated pressure of the valves N resilient‑seated butterfly valves are

used.

C.
PRESSURIZATION: Each valved section of pipe shall be filled with water slowly and the

specified test pressure, based on the elevation of the highest point of the line or section

under test and corrected to the elevation of the test gauge, shall be applied by means of

a pump connected to the pipe in a manner satisfactory to the ENGINEER.

D.
AIR REMOVAL: Before applying the specified test pressure, air should be expelled

completely from the pipe, valves, and hydrants. If permanent aire vents are not located at

all high points, the CONTRACTOR shall install corporation cocks at such points so that the

air can be expelled as the line is filled with water. After all the air has been expelled, the

corporation cocks shall be closed and the test pressure applied. At the conclusion of the

pressure test, the corporation cocks shall be removed and plugged, or left in place at the

discretion of the ENGINEER.

E.
EXAMINATION: All exposed pipe, fittings, valves, hydrants, and joints shall be examined

carefully during the test. Any damage or defective pipe, fittings, valves, or hydrants that

are discovered following the pressure test shall be repaired or replaced with sound material

and the test shall be repeated until it is satisfactory to the ENGINEER.

F.
LEAKAGE TEST FOR HYDROSTATIC TESTING

1)
A leakage test shall be conducted concurrently with the pressure test.

2)
LEAKAGE DEFINED: Leakage shall be defined as the quantity of water that must

be supplied into the newly laid pipe, or any valved section thereof, to maintain

pressure within 5 psi of the specified test pressure after the air in the pipeline has

been expelled and the pipe has been filled with water.

3)
ALLOWABLE LEAKAGE: No pipe installation will be accepted if the leakage is

greater than that determined by the following formula:

L = SD (P)1/2
133,200

in which L is the allowable leakage, in gallons per hour; S is the length of pipe tested, in feet; D is the nominal diameter of the pipe, in inches; and P is the average test pressure during the leakage test, in pounds per square inch gage. But in no case shall the leakage exceed 10 gallons per inch of pipe diameter per mile of pipe per 24 hours.

10. DISINFECTION

A.
The cost of all disinfection and cleaning of piping including the furnishing of power, chlorine,

labor, tools and equipment shall be borne by the CONTRACTOR. As part of this disinfection

work, the CONTRACTOR shall perform the necessary chlorine residual tests, collect samples, and make bacteria] examinations of the water.
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B.
POTABLE WATER MAIN

1)
After lines are satisfactorily tested and flushed, sterilize as specified herein.

a.
Introduce disinfection agent.

b.
Fill with water and maintain under not less than ton (10) pounds per square

Inch pressure for not less than forty‑eight (48) hours.

C.
Maintain free chlorine residual of not less than 100 ppm.

d.
During pressure period, open and close valves within the pressure area as

required to affect disinfection of valve working parts.

e.
At end of pressure period, flush Ones clean with chlorinated water.

C.
Repeat disinfection procedures as often as necessary until system is approved for use.

END OF SECTION ‑ GM.10
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